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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.




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

SANSscreen 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.

SANSscreen Service Insight
User Guide

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

SANSscreen 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.

SANSscreen VM Insight

Overview of Virtualization in SANscreen.

SANSscreen 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.

SANSscreen Service Connect
API User Guide

Overview of how to use the APl 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.

NetApp 1



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

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

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.

Add Data Source Insert |
Edit Data Source Enter
Remove Data Source Delete

Start data source

Stop data source

Force Acquisition

Clear Event Log

Crawl With Data Source

Manage

Add Data Source

Data source vendor and model

@ Enter a name

name: |

Acquisition Unit: ||oca|

Yendar: |3par

AEE | Y

Model: [InServ (SMI-5)

<gack || Mewt> || Einish || Cancel

NetApp 5



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

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.

Data seurce configuration }’

Enter detail infarmation for this new Data Source i
Brocade switch: || | (=]
s R fadmin . hddDataSowce i
Paggword: | Data source configuration r’
[Pl e gt [1 Erter detail infarmation for this new Data Source i
Enable trapping:

o ) Address of Control Center | |
Minimum time between traps |1g
{sec): gever

Comma seperated list of | Usar name: —
switches to ignore: : |adm|n|stratur

|
lonore Brocade AR error-21 on 1 Password: | |
|
|

20
Data source configuration ” |EDDDD

Enter detail information for this new Data Source

" a0 |

Clariion storage; |
Usarname;, |

Password: |

Poll interval (min): |4g

navicli.exe path: |C:IF'rogram Files/EMCiNavisphere CLI

DR enabled | Impart

| = Back ll Mext = || Finish ||| Cancel ||

| Import

<gack || medr |[ mnsn | [ gancer |

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.

6 NetApp



Verifying Data Sources Operations : Enabling Application Data Collection for All Switch Data Sources

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.
-9/ Data Sources @ Status of Data
A c~couicitinon
Mame IP | Poll Intersal |Wend0r | Madel | State R heldbld
ATLCH I 5w 10.73.16.56 15 Cisco All models using SrMP Stopping Stand-hy
ATLCHI g2 10.7316.47 14 Cigco All models using ShMP Stopping Acouiring device
ATLSARSYYO 10.73.16.44 40 McData Performance using SHMP Stopped Success
ATLSAMNSVOZ 10.73.16.46 40 McData  |Petfarmance using SHMP Stopped Success
BTACTO1 BFACT01.gsm1300.0rg 40 Cisco Al models using SHNMP Stopping Acouiring device
BTACI0Z h7act102.asm1800.arg 40 Cigco All models using ShMP Stopping Acguiring device
B7AHTDM h7ah101 gsm1900.arg 34 Cizco All maodels using ShMP Stopping Acguiring device
BTAH102 b7ah102.gsm1900.0rg a0 Cisco Al models using SHMP Stopping Stand-by
BYAH103 h¥ah103.gsm1900.0ry 40 Cisco All models using SrMP Stopping Acguiring device
BTARMT 01 hram101.gsm1800.arg 40 Cigco All models using ShMP Stopping Acguiring device
B7AS101 h7as101 gsm1900.arg 34 Cizco All maodels using ShMP Stopping Stand-hy
BTAS102 bFas102.gsm1900.0rg 40 Cisco Al models using SHMP Stopping Acouiring device
BTAS103 h7as103.asm1900.arg 40 Cigcn All models using ShMP Stopping Stand-by
BTAS104 h7as104.gsm1900.0rg 34 Cigco All models using ShMP Stopping Stand-hy
BTEC101 BFhe101.gsm1900.0rg a0 Cisco Al models using SHMP Stopping Acouiring device
BYEC102 b7be102.95m1900.0rg 40 Cisco Al models using SHMP Stopping Acouiring device
BTEH101 h7bh101 asmd 900.arg 40 Cigco All models using ShMP Stopping Acouiring device
BYEH102 h7bh102.gsm1900.0rg 30 Cigco All models using ShMP Stopping Stand-by
BYEH103 b7bh103.gsm1900.0rg 40 Cisco Al models using SHMP Stopping Stand-by
BYEM101 brbm101.g5m1900.0ry 35 Cisco All models using SrMP Stopping Acguiring device
BTES101 h7bs1 01 .gsmi 900.0rg 40 Cigco All models using ShMP Stopping Acguiring device
BYES102 BYBS102.g=m1500.0rg 30 Cizco All maodels using ShMP Stopping Acguiring device
BYES103 b7bs103.gsm1900.0rg 35 Cisco Al models using SHMP Stopping Stand-by
BYBS104 h7hs104.g5m1900.0r9 40 Cisco All models using SrMP Stopping Acguiring device
Baldrick 1014117 40 EMC Clariion CLI Stopping Internal errar
Brocadelab 192 168.3.132 14 Brocade All maodels using AP 3.2 Running Sending data to server
cannectrix 10.65.16.18 15 EMC Cannectrix 7 Stapping Stand-hy
Darling 101.4121 40 EMC Clariion CLI Stopping Internal error
EMILY 101.21.81 40 EM Clariion LI Stopping Stand-hby
Eva_ELLIN wagdmassan03.gsm1900.org |50 HF EWA Storage Stopping Failed to execute external utifty
[l
- u o e || . -
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Verifying Data Sources Operations : Enabling Application Data Collection for All Switch Data Sources

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

8 NetApp



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

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 hitp://<sanscreen server IP address>/).

Select Troubleshoot, the second bullet in the lower left.

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

Phone Home Configuration

Last sent time: 03/27/08 06:07 PM

Database: |sAMscreen and Application Insight =

SANscreen data: | Current anct last 30 days =]

Application Insight data: ILastZ days vI

Application Insight packages

¥ Switch
I Array
™ Host Virtualization
Logs: iE)dended Logs 'I
Send Method: lan v]
Size limit 100 il=3
Splitfiles if bigger than |1 WEB
Other:
Sending duration: 13 Days
Site name ldema

Update I Update and send now I

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).

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.

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

Click Update or Update and Send Now.

NetApp



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

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.

10 NetApp



Application Insight Views

Overview

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

Application C .
iy . Navigation Icon Description
Insight View
Monitor Displays views for settting
and reviewing thresholds,
0 Monitor alerts and charts
Load Analyzer Displays views for
capacity planning
{1k Load Analyzer
Hosts Displays views for
multipath, balancing and
4';': Host Multipath congestion analysis
L)
Host Identifies all hosts that
Performance - are consuming array
= 1' Host Performance resources
Storage Lets you analyze
Performance performance and
E:J Storage Performance availability of applications
Application Drills down deep into the
Performance L volume and disk
?J Application Performance utilization

NetApp



Performance Views : Monitor : Overview

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

* & o o

Performance Chart Detail Pane
Changes Detail Pane

@ Monitor g
Status Settings
A | Alerts | Last Time J| Minirmumm | b axirum | FPeriod {minutes)
Errar Rate (%) 0l
Loss of Signal 1]
Laoss of Sync 0
Feceived Litilization (%) 88 42107 2:31 PM 2 40
Transmit Utilization (%) 98412007 2:31 PM 2 a0
CRC Rate (%) 134 471007 2:34 PM 2 60
Utilization (%) 63452007 2:31 PM 2 60
4] iy | [»
&) Alerts = E¥ Tz [Enrme <]
Switch [ Port [ Connected to Start Tirne [ End Tirne [ Yalue [ Miniraurm
Flbred-a el Storage w207 1210 AM AI207 149 P 1.96 E
Fohred-a el Hostnj_exch002, port w207 12:52 PM 07 128 PM 1.78]
FObred-a fc2 Hostni_orad_bld, port ... 41107 2:34 PM 1.27]
FOhred-a fi3 Hostnj_sap17, port A0 234 P 41007 328 PM 1.98
F2brod-a fl Switch F2bred-b, portfcd 411007 2:34 P 1.36
F2hred-b fell Storage L A0 234 P 42007 1:58 PM 112
F2bred-b fol Switch F2bred-a, portfcd 411007 2:34 P 062
Fabrod-a fcl Storage A0 234 P 0.a7
Care ol frd Contite b F3heed h_nort fed ALDNT 44237 nhd ALN0T 4240 Dhd Ll OK‘ B
4d i 4 D]

&, Performance Chart

O @[ merangefw  [7]

</ Changes ¢o & ¥

Z = [Evonthocad -] [ Al

Time

| | Event

] T Utilization (%)
| R Utilization (%)
] M Utilization (%)
M CRC (%)

[ Errar (%3

1 Loss of Sync

[ Laoss of Signal

5

4

3

2 i - rriin

| |

b i _.I _'I | | | 'I | . |
Apr 012007 Apr012007 Apr02 2007 Apr 02 2007
04:40PM  10:13PM  0346AM  09:20 AM
@@y

S T0T 10:26 AWM
B 707 10:26 M 4@+ Path approved on Host lotus (by user admin)
a1 TI07 10:25 AM % + 3 DR Violation created - Host ke _orawareh, Storage

44+ Hosts added to application Users (by user admin)

Sym-005007430036 (reported by user admin)

@ + 21 DR Violation created - Host ni_exch002, Storage
Sym-005007430035 (reported by user admin)
+ 12 DR Violation created - Host ny exchil, Storage
USP600 22112 (reported by user admin)
+ 9 DR Yiolation created - Host ny exchil, Storage
USP600 22113 (reported by user admin)

12
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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.

& Monitor m
Threshold Status : — _Settinus : :

Alensn Last Time Mitirru | [ Maximum | Feriad {minutes)

CRC Rate (%) 1]

Error Hate (%) 1]

Loss of Signal 1]

Loss of Sync TES 123007 1:08 P

Received LHilization (%) T R20M7 4:24 AW 7a 15

Transmit Lilization (%) a5 30T 4:24 Abkd s 15

ilization (%) 16 [ 179706 5:24 P 75 15

Different Threshold  # of Alerts  Time/Date of ~ Range which error must Length of time which
Categories Received  Last Alert fall outside of in order  error must occur to
for an Alert to be issued signal an Alert
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Monitor Main Table : Overview

Monitor Main Table Column Descriptions

Threshold

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

Status Settings
Alerts Last Time Minimum Maximum Period (min)
The number of | The time and The minimum The maximum The amount of
Alerts received | date of the last | amount of amount of time which the
for each alert for each Threshold Threshold error must occur
Threshold Threshold (Utilization, (Utilization, for an Alert to be
Received, Received, issued.

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.

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.
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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 &4 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

Switch Ports
% Alerts 6 B T = | |[2)switchthen Fo
| witch | Faort | Connected to | Start Time | End Time | Walue | Minirmum | MaxirmL
+ scig300 (20) scisIg0 01/05 02:57 PM 25.60 - 33.46 1
+ scig200 (16) scis2§0 01/05 02:57 PM 26.65 - 34.03 1
* hcig300(12) hcis3gn 01/05 02:57 PM 27.28 - 30.00 1
= hcig200 (8) hcis2g0 01/05 02:57 PM 25.87 - 30.00 1
+uae1/0 (1) hcis2g0 fc1i0 Host ny_exch, port 10:B0:00:00:00:00:00:00 01/05 02:57 PM 30.00 1
+‘1J’1 {1) hcis2g0 fc1M Host ny_exch2, port 10:B0:00:00:00:00:00:03 01/05 02:57 PM 29.16 1
[—+m'm—| hcis2g0 fc1i2 Host ny_ora1, port 10:B0:00:00:00:00:00:06 01/05 02:57 PM 30.00 1
FTICT3 () hcis?2§0 fc1i3 Host ny_ora2, port 10:80:00:00:00:00:00:09 01/05 02:57 PM 28.48 1
# fic14 () hcis2g0 fc1/d Host jp_nas_1, port 10:E0:00:00:00:00:00:12 01/05 02:57 PM 28.14 1
H ficl/ad) hcis2g0 fc1/5 Host jp_nas_2, port 10:B0:00:00:00:00:00:15 01/05 02:57 PM 28.55 1
+ fﬂﬂ hcis200 fc1i6 Host jp_nas_2, port 10:B0:00:00:00:00:00:18 01/05 02:57 PM 2587 1
+ Fe1/7 () hcis200 o117 Host ny_prtTest1, port 10:B0:00:00:00:00:00:21 0105 02:57 PM 30.00 1
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.
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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:

Iﬁ‘z T
Configure

|Cnnﬂgure the level and period ofthe threshnlds|

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.

Performance Threshold Configuration x|
Utilization (%) [ min:
Period (minutes) i ax
Received Wilization (%) [ htin:
Period (minutes): Ma
Transmit Utilization (%) [ htin
Period (minutes): M ax
CRC Rate (%) [ min:
Period (minutes) [ htax
Error Rate (%) [ in:
Period (minutes): [ Max
Loss of Sync
Period (minutes): [ Max
Loss of Signal
Period (minutes): [ Max

| ok || cancel |
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Performance Data Threshold Descriptions

Threshold Description Formula
CRC Rate CRC frame errors as percentage of
the total data traffic AcrcErrors100

crcErrorRate =

ARxFrames

Transmit Queue

Incoming frames Txtt
b—m—»

|scard

Errors Rate Total number of errors (Loss of Sync,
Loss of Signal, and Framing) Aerror100

errorRate(%) =
Aerror + ARxFrames + ATxFrames

Loss of Signal | Loss of Signal errors )
AlossOfSignal(100

Asec

lossOfSignal /sec(%) =

Loss of Sync | Loss of Sync errors. The port has to
re-sync after each such error, which l0ssOfSYNC / sec(%) — AlossOfSync100
impacts performance 0ssOfSync /sec(%) =

Asec
Received Percentage of available bandwidth .
-CeIVe L ARXBIts[100
Utilization used for Rx RxUtilization(%) = :
ASeconds[ActualSpeedBits
Transmit Percentage of available bandwidth .
ilizati e ATxBits[100
Utilization used for Tx TxUtilization(%) = :
ASecondsl/ActualSpeedBits
Utilization Percentage of available bandwidth . .
used for Tx and Rx e max(ARXxBits, ATxBits)[100

Utilization(%) =

ASecondsl/ActualSpeedBits
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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.

TUTTY T

PF-Sh-1-POS-2-=119 22106
P Oita sicn . asic mmd (1R

o Q.Qurrﬁrm Alerts Delate i

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 Chart ) @ [ Time Range

[il1]

[ Tx Utilization (%)
[0 R Utilization {3
W Utilization (%)
OO cRC (%)

1M Error (%)

30 [0 Loss of Sync

[J M Loss of Signal

50

40

20 |
| |

Jun 22 2007 Jun 23 2007 Jun 24 2007 Jun 25 2007 Jun 26 2007 Jun 27 2007
04:13 AM 08:00 AM 11:46 AM 03:33 PM 07:20 PM 11:06 PM
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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

C1 I T Utilization (%)
1M Rx Utilization (%)
1 Utilization (%)
CIM CRC (%)

M Errar (%)

1 Lossof Sync

1M Loss of Signal

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

&, Performance Chart & 0 Time Range [ =

60

1 T Utilization (%)
100 Rx Utilizatian (%)

W Utilization (%)
40 1M CRC (%)

[Z] M Error (%)
303 O Loss of Sync

1M Loss of Signal
20

L .
'

Mar 11 2007 Mar 12 2007 Mar 13 2007 Mar 14 2007 Mar 15 2007 Mar 16 2007
0400 AM 07:46 AM 1133 AM 03:20PM 07:06 PM 10:53 PM

50 3
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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

* & 6 o o o

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.

Custom... ||E|

Live Sample
Last Hour
Last Day
LastWeek
All

Custom...

NetApp
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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.

&, Performance Chart Zoom Tool —rmemrmesr—— 9P| |
40 4
5 — ] M T Utilization (%)

1 Ry Utilization (%)
304 1 Utilization (%)

] 1M cRC (%)

25_: [ M Error (%)

1 07 Loss af Syne
20_: [0 Loss of Signal
15
10-5

5

01— T T T T T T T T
Feh 26 2007 Feh 27 2007 Feh 27 2007 Feh 27 2007 Feh 27 2007 Feh 28 2007 Feh 28 2007 Feb 28 2007 Feh 28 2007
08:33 PM 02:06 AM 07:40 AM 0113 PM 06:46 PM 12:20 AM 05:53 AM 11:26 AM 05:00 PM

y

24

22+

204

T T T T T
eh 26 2007 Feh 26 2007 Feb 26 2007 Feh 27 2007 Feh 27 2007
08:33 PM 09:56 PM 11:20 PM 12:43 AM 02:06 AM

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.
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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 &z, button to toggle the Changes detail pane On or Off.

\/ Changes @ S¥ I =2 BHus
Time | | Event

115107 228 P =%, + Link added between Storage USPE00 22112 port CL1-A and Switch sdis200 port fo1/0 (by datasource bred_fab)

11507 321 PM %, + Link removed between Storage USPE00 22112 port CL1-A and Switch scis200 port fo1/0 (by datasource brod_fab)

3@47

&) Alerts e 3 SNCHE
| Switch | Fort | Connected to \ Start Time | End Time | Walue | Minimum | haximum ]
heis200 feli7 Hostmy_prtTestd, port 10:B0:00:00:00:00:00:22 1/5/07F 2:57 PM 28.34 1 1

jza00 fo2rd Hostmy exchi, port 10:80:00:00:00:00:00:02 10/0F 257 P 2929 1 1
hcis300 fe2ia Hostmy_exch2, port 10:B0:00:00:00:00:00:05 118007 2:57 PM 2728 1 1 |
heis300 i 2/6 Hostmy_orad, port 10:BO:00:00:00:00:00:08 10507 2:57 PM 28.85 1 1
heis300 fo2i7 Hostny_ora2, port 10:B0:00:00:00:00:00:11 106107 2:57 PM 28.03 i 1
scis200 fol/0 Storage USPG00_22112, port CL1-A 105607 257 PM 2753 1 1
5cis200 111 Storage USPG00_22112, port CL1-B 10507 2:57 PM 28.42 1 1
scis200 feli0 Storange USP600_22113, port CL1-A 11807 257 PM 30.03 1 1
scis200 o111 Storage USP600_22113, port CL1-B 11807 2:57 PM 2861 1 1
scis200 fei/12 Storage USPG00_22113, port CL1-C 105007 257 PM 2665 1 |
5cis200 113 Storange USP600_22113, port CL1-D 11807 257 PM 29.75 1 1

ic 00 fod il d Ctorano HISDANND 22443 hod 14 E < ! ALEINT BT Dk 24 09 Ll 4

= & Number of Changes in Selected Alert > _
(&0 Changes|[a] Sy Iz By gelecton [=] 1 [ AN

Time Event

*|F Link added between Storage USPE00 22112 port CL1-A and Switch scis200 port fcl/0 (by datasource bred_fab)
o Contraller 00 port CL1-A 45 Switch scis200 port folfl

115i07 3:28 P

=5

10507 221 M + Link removed between Storage USPE00 22112 port CL1-A and Switch scis200 port fo1/0 (by datasource bred_fab)

=)

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

* & 6 o o

Policy changes

NetApp



Performance Views : Monitor : Changes Detail Pane

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).

24
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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
¢ | oad Analyzer Detail Pane

NetApp
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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.

'3-1 Hosts @53 P I = [Enoowung [+] [Lastwesk[7] 1 &

- | Host Mame | IF Address \ hiulti-Path Risk | Balance Index| Redundancy Palic: \ Storage Models | Faort Count | App | App Pnurihf| Business Unit | (9] \
PROCRMOY  10.133.81.37 "f:)_.' 02/% HP&F 12000 2 HP-LIX B.11.11 E
PROCRM10 10.133.81.38 "f:)_.' 0.048 @ HP&F 12000 2 HP-LIX B.11.11
PROCRMT1  10.133.81.39 "f:)_.' 0.047 @ HP&F 12000 2 HP-LIX B.11.11
PROCRM1Z 10.133.81.40 "f:)_.' 0.061 & HP&F 12000 2 HP-LIX B.11.11
PROCRM13  10.133.81.41 "f:)_.' LS HP&F 12000 2 HP-LIX B.11.11 E
PROCRM14  10.133.81.42 "f:)_.' LS HP&F 12000 2 HP-LIX B.11.11
PROCRM1S  10.133.81.43 "f:)_.' 0.048 @ HP&F 12000 2 HP-LIX B.11.11
PROCRM1E 10.133.81.44 "f:)_.' 0.048 @ HP&F 12000 2 HP-LIX B.11.11
PROCSTOT  10.1.16.70 "f:)_.' 2332 /@ EMCISyrmmetrix DMX2000F, 18 Custo... High HP-LXB.11.23
PROCSTOZ  10.1.16.120 "f:)_.' 00z @ EMCISyrmmetrix DMX2000F, 18 Custo... High HP-LXB.11.23
PROCSTO3  10.1.16.181 0234 @ EMCISyrmmetrix DMX2000F, 10 Custo... High HP-LXB.11.23
PROCTLO4  10.1.24.33 001 @ EMCISyrmmetrix DMX2000F, 2 |Unix c... High HP-LIX B.11.11
PROCTLOD  10.1.24.34 0.067 & EMCISyrmmetrix DMX2000F, 2 |Unix c... High HP-LIX B.11.11
PROCTLOG  10.1.24.35 0.008 @ EMCISyrmmetrix DMX2000F, 2 |Unix c... High HP-LIX B.11.11 ]

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
5. hosts of interest.

IP Address Internet Protocol of the Host on the Network

The Host has been labeled by the user as requiring dual redundancy and may

Multipath Risk have problems that could violate that policy.

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

Redundancy If a € icon appears, then the Host has been identified as requiring
Policy 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

(0]

The operating system running on the Host.

NetApp
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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

: . $ & -
L3 Topology : % B 2 [pan [~]
rchl 14f rica204f ke (bed=nd :
. . m B CDHHEETWW}."
-'—'..'.-%? ;:';E,@ = Maskeditapped
rocc0 4f Path
W “iolation
casonl 47 : ® Zoned
. E%.nsrg-emn ohe
ridchl 141 rdcc4r rdcs204f [+]
4] o
HOYea2ATOINYY

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

* & 6 6 0 o o

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.

¢ | oad Analyzer Main Table
¢ Performance Chart Detail Pane

NetApp
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Load Analyzer View

30 4

S f—
(2t Load Analyzer asre) Traffic LastWeek B2 F | = = 1 [(2) Device Type then Device ] [estweek 7] 1 [ame [+] 1 @
| Yalue \ Distribution | Fabric | WEAN | Switch \ Switch Port | Device Type | Device Mame
# Host (1373) 465,816,468.205 MB 37 2% Host
* Switch (122) 375,705,426.522 MB 30.0% Switch
* Storage (251) 206,545,170.138 MB 16.5% Storage
¥ Generic Device (0.  121,265,039.223 MB 9.7% Generic Device
= Tape (37) 3,170,966.022 MB 6.6% Tape
® olsim01 (16} 48,717,729.339 MB 58.6% Tape olsin01
® olsIm0Z (16} 34,200,705.06 MB 41.2% Tape olsln02
 MtcwHoe (4 162,531.623 MB 0.2% Tape mitctiog
® ditcutl03 (1) omB 0.0% 10:00:00:60:69:80:6C=... dr4swoz Tape dtowtiod
Load Analyzer Main Table
4] | [+
&, Performance Chart Data Samples |Al ] &
1o
7 Performance Chart detail pane e )

BT R ATl R

Ry Utilization (%)
[ M Utilization (%)
1M CRC (%)

1M Error (%)

O Loss of Syne

I8 Loss of Signal

Feb 26 2007
08:33 PM

Feb 26 2007 Feb 27 2007 Feh 27 2007 Feb 27 2007 Feh 27 2007
11:20 PM 02:06 &AM 04:53 AM 07:40 &AM 10:26 AM
— — — — —

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

Applicable with any presentation order ( ‘[ "]) other than No Grouping. Column
that organizes the data according to the selected grouping format (by device

Blank 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

NetApp
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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 Loss*

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

NetApp
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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

Amount of Data (in MB) Switch and Switch Port
Flowing Through Switch and Device

[ Grouping
@ Lopd Analyzer (1213 Trafic Lastweek B2 & 3 = |2 None [Lastweek [=]] | [Traic
valle [Distribution]  Fabric | wSan [ Switch | Switch|Port [~ Device Type || Device Name | Device Port | Application | Business Lnit
A 407 013116 b 10:00:00:60.. pehms... [fo 7o Siitch pehmsi o110
5,353,864 B0 hig 10:00:00:60.. pehms.. o84 Switch rmrd swe2 frard
5295 543314 hg 10:00:00:60.. pehms.. fe1f0 Switch pehrmswl? fo7I0
§,270.525.73 ME 10:00:00:60... [rrtew. o J|owiteh pebrnew? Device Port
4 BES EYT 256 MY 10:00:00:60.. s fo8M Switch i3s3 fo2i
4.868,111.136 MY 10:00:00:60.. s (o2l Switch 3 s fei
3,965,243.829 MY 10:00:00:60... mrdsw... fel/14 Switih rrr3swis fe7M4a
3,963,984 266 MH 10:00:00:60... mrdsw... fe7i1a Switih rr3swiy fe1M14
3,901,633.774 MY 10:00:00:60... mr2As... felil Switih rrir2Asnl 2 e
3,901,445.059 MY 10:00:00:60... mr2As... folil Switih rr2Aswi S fe1i
3,538,748.697 MY 10:00:00:60... rmrdsw... fol0M0 Storage APMOODE240.. 5P B Port: 0
3,131,276.707 MY 10:00:00:60... pebms... fo?i 4 Sweitch mrdswl2 forid
3,126 714,732 MY 10:00:00:60... mrdsw... foFid Sweitch pehmswi? foritd
3,062 4159.259 MY 10:00:00:60... mr2Bs... fe?il Switch mr2Bswif fe3n
3,061,353.966 ME 10:00:00:60... mr2Bs... fe3i Switch mr2Bswid fe7iH
3,032,282.312 wH 10:00:00:60... mr2Bs... fofil Switch mr2Bswif feliM
3,030,1559.583 M 10:00:00:60... mr2Bs... fel Switch mr2Bswid feii
3,014,829.014 wH 10:00:00:60... mrdsw... fol 0011 Generic Device] 50:06:01:60:... 5P B Port 0
2,984,234.741 Mg 10:00:00:60.. mr2As... o1z Storage APMOO0E250... 5P A Port: 0
2,938, 639.646 M 10:00:00:60.. mr2Bs... fodil2 Storage APMO00E250... 5P A Fort 1

Device Type
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Load Analyzer : Load Analyzer Main Table

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

Data Distribution Devices Sending/Receiving Data
. Across Switch Ports To/From the Switch Ports
Fabric
. | I
|
L*d Analyzer (213 Tra* LastWeek BR & | T = 1 [(2)Fabric then Switch ¥V [v] [astweek[-] ' [trame
Yy
| Walue Distributionl Fabric | WEAN | Swiitch | Switch Porff| Device Type | Device Mame | Device Fort Applicati0n|
=10:00:00:60;. ] 96,189,251.587 MB 21.6% 10:00:00:60...
34,945,000.097 MB 36.3% 10:00:00:60... mrds...

5,279 625 73IME 15.1%410:00:00:60... mrd sy, Jfe8id Switich pebmswi? fo8id
3,539, 748657 MB 10.1%410:00:00:60... mrdswy. Jfc10M 0 Storage APMOOOG240.. 5P B Port: 0
3,125 714732 B 9.0%10:00:00:60... mird sy, Jic 74 FFwitch prhmswi2 fo7ild

SW-itCh 3,014,829.014 MB 8.6%10:00:00:60... mirdswy. ol 0511 IGeneric Device 80:06:01:60:.... 8P B Port: 0
2,226,362 611 MB G.4%410:00:00:60.. mird s ffo9r6 Tape olslmial A0:01:04:F0:0...
2,207,900.234 MB 6.3%410:00:00:60... mrdswy. Jfc310 Storage APMOOOG240.. 5P A Port: 1
2,007 452 625 MB 5.7%10:00:00:60... mrd s fe8r11 [Generic Device A0:06:01:60.... SPAPof O
1,755, 775.648 MB 5.0%410:00:00:60... mrd sy, 1001 Tape olslmz 50:01:04:F0:0...

1,614 43527 MB 4.6%410:00:00:60... mrdsw. 903 Tape olslm01 50:01:04:F0:0...
1,529,520.407 MB 4.4%410:00:00:60... mrdsw., Jfc9ia Tape olslmd 50:01:04:F0:0...
1,333,172.969 MB 3.8%10:00:00:60... mrdsw. Jfic100M15 Switch pohmswi? ft10M14
1,038,382.074 MB 3.0%410:00:00:60... rmird s ffo9r2 Tape olslmal A0:071:04:F0:0...

961,165.297 MB 2.8%10:00:00:60... mird s ffcl 05 Tape olslmiz A0:01:04:F0:0...

B57 460,993 ME 1.9%10:00:00:60... mrdswe. . ffel 00 Tape olslmiz A0:01:04:F0:0...

623, 166.959 MB 1.8%410:00:00:60... mrdsi...
SRA 240 IRA WE L e N0-00-RQ mrd e

94 Tape olslml a0:01:04:F0:0...
ol [ane olelnid 2001 0AFnD

+

Switch Ports Sending
and Receiving Data
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Load Analyzer : Load Analyzer Main Table

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

Device Type Fabric ; . ;
|  Devices | Grouping Time Period
Load Analyzer (878 ey 2= |[ 7] Device Type then Device E|| |Lastiveek [~ ||Trafﬂc
| walwe | Distributior Fabric van [ Switch | Switch Port [Device .| Device Narne | Device Port |
+ None {1} oMB 0.0% 10:00:00:60:69:80:6C:... drdas...
+ Tape (37 3,052.175 MB 7.4% Tape
= Storage (V.| 4,417.329 MB 10.7% Storage
= APMOD... = “omd 0.0%] 10:00:00:60:69:80:6C:... drisw... Storage APMO00534...
+ APMOO... || o me 0.0% Storage APMO00535...
+ APMOOD... | 1] MBI 0.0%10:00:00:60:69:80:6C:... drdsw... Storage APMODDGDA...
+ AX100 ... 0MB 0.0% 10:00:00:60:69:80:6C.... drisw... Storage AX100
+ Sym-00... | 0.563 MEI 0.0%10:00:00:60:69:80:6C.... drdsw... Storage Sym-000187...
+ APMOD...[|  0.598 MB 0.0% E— Storage APMO00526...
= APMOO... I 1.833 M 0.0% Storage APMO00534...
+ APMOO... 2.012 M 0.0% Storage APMO00526...
+ APMOO... |1 2399 me]| 0.1% Storage APM0O00535...
# APMOD...|| 5114 M 0.1% Storage APMO00404...
+ Sym-00... 8.123 MB 0.2% Storage Sym-000190...
5 symo0..|l  16.206 mdl 0.4% Storage Sym-000187...
+ AMS10.. ||  26.115 MB| 0.6% Storage AMS1000...
% Sym-00... I 38.97 M 0.9% Storage Sym-000187...
+ Sym-00... 74.036 M 1.7% Storage Sym-000185...
= aPMo0.. |1  85.82 mel 1.9% Storage APMO00626...
# APMOD... | 101.584 M 2.3% Storage APMO00548...
+ APMO0..| 126.696 MEB 2.9% Storage APMO00404...
= sym-00.|1 132311 m 3.0% Storage Sym-000187...
+ Sym-00..]] 159.105 MB| 3.6% Storage Sym-000187...
% Sym-00... I 239.455 M 5.4% Storage Sym-000187...
+ Sym-00..|' 295.900 M 6.7% Storage Sym-000187...
= Sym.00..|| 520,754 mel 12.0% Storage Sym-000190...
= apmoo.. | ;1,068.998 MEy 24.2% Storage APMO000349...
+ APMOD.. 1,501.728 MB 34.0% Storage APMO00624...
+ Generic De... 7.254.942 MB 17.6% Generi...
&l Chantchy L0001 D AN 047 B0 23 00 Saatch
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Load Analyzer : Load Analyzer Main Table

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

Application Device Data Distribution

, | Grouping
-
GV Loeid Analyzer § 213 Traffic Lasfﬂek By Z= |[ ) Business Unitthen Application then DeviceE‘l [Lastiweek [~] | [Traic
| L Walye Jistribution!  Fabric [ wSAN [ Switch | Switch Port] Device Type | [ Device Mame [ Device Part [ Application
= None (1QW3) 1445,404,362.004 MB]|  100.0%]
+ Nondf(1032) laosd27,a36.608 e, 01.7%
= XDR MTC (26 | 12frzsreazs Msl 205l Host ¥DRMTC
= xdrdb_mtc02.]!  2lszse7262mMB]  22.2 Data Breakdown Host xdrdb_mtc02 HDR MTC
|_zfoazaeremeh  Tazreedoongosn.. mr2hs... fodd Host wdrdh_mic02 1 0:00:00:00:C.[XDR MTC
22,356.946 e, | 7 ow[™moosn.. mirzhs. . 9 Host wdrdh_mic0Z 1 0:00:00:00:C.. [ XDR MTC
o warab_micor J| 2:816.261.371 Mal 22.1% Host xdrdb_mtc01 HDR MTC
= xdrdb_mtc07 ] 1,238,495.860 MBj 0.7% Host xdrdb_mtc0? HDR MTC
£21,547.013 ME 50.2% 1 0:00:00:60... mrzas... o107 Host wdrdh_micO7 1 0:00:00:00:C.. [ XDR MTC
I eisosanssmell  somwhoooonsn. mirzes... 010/ Host xdrdb_mic07 1 0:00:00:00:C...XDR MTC
# xdrdb_mtc04.J|  707,046.558 M 5.6%) Host xdrdb_mtc0d HDR MTC
* xdrdb_mic06.]  704,004.622 MB 5.5% Host xdrdb_mtc06 ¥DRMTC
# xdrab_mtcos |l 698,890.713 mell s.5%| Host xdrdb_mtc05 HDR MTC
ol 5.5 xzdrdh mic3 DR MTC
Device Type

Amount of Data (in MB)
Flowing Through Device
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Load Analyzer : Load Analyzer Main Table

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 ¢ 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.
L 1
Load [Analyzer 46 Triic Last Hour =g T = | ) Application then Device B‘ I [LastHour [=] 1 [trame E\ 3
| Yalue Distribution | Fahric WEAN | Switch | Switch Port Device Type Device Port | Device Mame
= Lotus notes [2) 18,695 MB 0.5% Development Host lotus Lutu Z
= lotus (2) 18,695 MB 100.0% Development Host lotus Lotu
B 040 MB 32.3% Development sthrod1 fc8 Host 10:B0:00:00:00:00:02:38 lotus Lotu
12 655 ME B7.7% Development hbred2 fod Host 10:B0:00:00:00:00:02:35 lotus Lotu
# WebSite (2) 44,069 MB 1.1% Host ny_priTest1 Wel
+ Users (4) 45,343 MB 1.2% Development Host User
= Exchange, Vrsi... 50,607 MB 1.3% Development Host Exch
= Clearcasp1 {... 17,462 MB 34.5% Development Host Clearcase1 Ex=ch
3839 ME 22.0% Development sthred] o1 Host 10:B0:00:00:00:00:02:25 |Clearcasel Exchi
13,623 MB T78.0% Development hhred1 o1 Host 10:E0.00:00:00:00:02:24 |Clearcasel Exch
# Clearcasg? (... 33,114 MB 65.5% Development Host Clearcase? Exch
+ Japan (6) 140,571 MB 3.6% Host Japa
+ OracleERP, ‘ 160,100 MB 4.1% Host Orag
+ DevTrack (6) 178,067 MB 4.6% Development Host Dev|
285,606 MB 7.3% host Lotu
23,662 MB 8.3% Host kc_orawareh Lotu:
=y exch2 (3) 42,156 MB 14.8% Host my_exch2 Lotu:
9573 ME 22.7% WEANOIM 3m hcis300 i Host 10:B0:00:00:00:00:00:04 ny_exch2 Lotu
- . 34.9% WSANDTOT 101 htis200 ft1i Host 10:B0:00:00:00:00:00:03 |ny_exch2 Lotu
17,881 MB 42.4% WVEANDZ0 30 hecig300 felfa Host 10:B0:00:00:00:00:00:05 ny_exch2 Loty
£ nj_exch002 .. 84,352 MB 29.5% Host nj_exch002 Lotu:
135,445 MB 47.4% Host nmy_exchi Lotu:
# Mapping Senvic... 1,143,857 MB 29.3% Mapper Host Map|
= Mone (90} 1,843,185 MB 47.1%
= HP1_bm (1) 0MB 0.0% 20:D0:00:00:00:00... Switch 26 Host HP1_bm
= Switch 27 (1) 0MB 0.0% 20:D0:00:00:00:00... Switch 26 bwitch Switch 27
0 nE 20:D0:00:00:00:00 Switch 26 fcd it b fc0 Switch 27
# Linx_dew1 {1) 0MB 0.0% 20:D0:00:00:00:00... Switch 28 Host Linz_dev1
H Switch 29 (1) 0MB 0.0% 20:D0:00:00:00:00... Switch 28 bwitch Switch 20
# Linz_dewv2 (1) 0MB 0.0% 20:D0:00:00:00:00... Switch 30 Host Linz_dewv2
+ Switch 31 (1) 0MB 0.0% 20:D0:00:00:00:00... Switch 30 pwitch Switch 31
# Fibrecd-a{1) 7,587 MB 0.4% 20:D0:00:00:00:00... F3brcd-b bwitch F3brcd-a
£ hbrcd2 (1) 7,686 MB 0.4% Development stbred1 bwitch hbrcd2
# Fibred-h (1) 9,492 MB 0.5% 20:D0:00:00:00:00... Fibrcd-a Buwvitch F3brcd-b E‘
<] T DO
Device Type
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Load Analyzer : Load Analyzer Main Table

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 hame connected to
the switch.

Amount of Data (in MB) Switch Port
_ Flowing Through Device Device Type
, Device T
Switch Data Distribution
| | Groupin
*d Analyzter qore) Tramifast Week e J g = | =) switch then Devi [~ [Lastwiesk [=] | [tramc  [+] 1
A
| Walue Fahric [[Distributiur' | WEAM | Switch  §Switch PorfiDevice TvpelDevice Name| Device P0n| Application \Business L
+ pchmsw2 (51)) [191,285,381.762 MBE|10:00:00:60:69:80:6B:... 15.3% pchmsw...
= mrdswi2 (44) | v 180,304,481.76 MB|10:00:00:60:69:80:6B:... 14.4% mrdswi2
- "] | 51,078,047.147 MB|10:00:00:60:69:80:6B:... 28.3% mridsw02 witch ack 02
+ Tape - olsim01 (8) 36,372,351.526 MBJ10:00:00:60:69:80:6B:... 20.2% mriswi? ape plsim01
= Storage - APMOD0G..{ | 28,207,964.361 MBJ10:00:00:60:69:80:6B:... 15.6% mriswi2 orage RPMODDG2...
18,755,440.089 MEJ10:00:00:60:69:80:66:... Bf.5% mrdswi2 Fo10i0 torage P PMO006E24.. 5P B Port 0
9,452,524.272 MEB[10:00:00:60:65:80:6E.... 33.8% mrdswi2 Fedi10 torage PMO00624.. 5P A Port: 1

+ Generic Device - 50:.§ | 26,022,425.517 MBJ10:00:00:60:69:80:6B:... 14.4% mriswi2 eneric D... p0:06:01:60...

+ Tape - olsim02 {8) 25,505,992.023 MBJ10:00:00:60:69:80:6B:... 14.1% mriswi2 ape plsim02

+ Switch - mrdsw1 (2| 4,959,271.831 MBJ10:00:00:60:69:80:6B:... 2.8% mridswiz2 witch nrdswi

+ Storage - Sym-0001. 3,634,103.803 MB|10:00:00:60:69:80:6B:... 2.0% mrisw02 -00018...

+ Storage - Sym-0001. 2,708,990.443 MB|10:00:00:60:69:80:6B:... 1.6% mrdswi2 -00018...

+ Storage - APMODOG.. 767,598.838 MB|10:00:00:60:69:80:6B:... 0.4% mrdswioz PMOD0G2...

+ Storage - Sym-0001. 542,072.158 MB|10:00:00:60:69:80:6B:... 0.3% mrisw02 00018,

+ Storage - Sym-0001. 341,474.546 MB[10:00:00:60:69:80:6B:... 0.2% mriswi2 00018

+ Storage - Sym-0001. 74,180.565 MBJ10:00:00:60:69:80:6B:... 0.0% mrdswi2 00019,
% pchmswo1 (59) 119,276,952.407 MB, 10:00:00:60:69:80:68:... 9.5% pechmsw...
+ drdbsw10i{135) 108,231,780.304 MB 10:00:00:60:69:80:6C:... 8.7% drdbsw10
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Performance Views : Hosts View : Load Analyzer Detail Pane

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

L] Histogram View )X
Fahric | Switch | Switch Port | Device Type [ Device Name | Device Port |
10:00:00:60:E8:B0EEAC mrdswl2 fe?i0 Controller 50:06:04:82:CAFDF1:03 FA-4A Port: 0 B
10:00:0060:ES:B0:6B4C mrdswi2 ¥ Cantroller 0060482 CAFDF113 FA-4B Port: 0 H
10:00:00:60:69:80:6B:4C mrdswl? fori2 Contraller A0:06:04 82 CAFERZA3 FA-4A Port 0 [+]
Y ] —
Seale: Fied Wariable Utilization (% All =
90 EECOEOEEOON %) B'Iﬂl'—’g|
Part Utilization (%) Data Sample
0-100 Scale " P
T Drop-Down
Menu
a0
Scale
50
40
20
0 T T : T T T 1 1 T
0% =0%-10% 11 %-20% 21%-30% 31 %-40% 41 %-50% 51 %-60% 61 %-70% T1%-80% 81%-90%  91%-100%
Dane
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Performance Histograms : Overview

Histogram - Variable Scale View

o Histogram View ]
| Fahric | Swiitch | Switch Port | Device Type | Device Mame | Device Port |
1000006069 B0EE4C mrdswi2 fcyi4 Switch pehmswi2 fcrild -
10:00:00:60:69:80:68:4C mrdswi2 fcBid Switch pebmswi? fcaid
10:00:0060:69:80:6E:4C pchmswi 10 Switch prhmewi2 fcyio hd

Scale: OF.ixed |'D\fa.riable| [.I = = T BOB B33 i
Automatically Adjusts Port

Utilization (%)

{utitzation ¢y [~ ||A||

Wl

O =

to Fit Scale Al
! = ,
351 Percentage of Data Sent (Tx) and — Data Samplg
30 Received (Rx) Through Port(s) (All Data
- Available
Selected)
201
151
10
5
0 T T T T T 1 T
11%-20% 21%-30% 3 %-40% 41%-50% 51%-60% 61%-70% 71%-80% 81 %-90% 91%-100%
| Done |
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 it An (O — ARXBIts 100
data. RxUltilization(%) = -
ASecondsActualSpeedBits
Tx Utilization | Percentage of available .
(%) bandwidth used for ATxBits 100

Transmitted.

TxUtilization(%) =

ASeconds’ActualSpeedBits

Utilization (%)

Percentage of available
bandwidth used for Tx and Rx.

Utilization(%) =

max(ARXxBits, ATxBits) 100

ASeconds[ActualSpeedBits
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Performance Histograms : Overview

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.

Fahric Switch Swyitch Port Device Type Device Mame Device For
10:00:00:60:69:80:... mrdswd] fc1i0 Adapter Z20:00:00ED:BBEAT.. 210000 ED:EEAT...
B 100000RAES-A0 rmrdswl]? fr. 7 Contraller ANNRN4-ACAFD Fads Pod

: | i @ ' Ry Utilization (% Last Month =]
Scale: O Fixed (@ Variahle EEOOCOEEOOm | A }I@I | E" |@|
|Port B Utilization (%)}

[Castifonin}

0% 20%-10% 11%-20% 21%-30% 31%-40% 41%-50% 51%-60% B1%-70% 71%-30% 81%-90% 91%-100%

| Done |

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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Performance Histograms : Overview

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).

Histogram View

eyATx]

Switch

Switch Port

Devic

e Type

Device Mame:
PEFASTPREPAYT

1
21:00.00:E0:88:8F:9E.1C

F
20:64:00:00:EC:1 J.EE:41 (SAN... whamdS09EsanAl

Teer 1

Host

Port Traffic
LastDay

frae =] foawom [=] [

(]

12:00 AM 2:00 AW 4:00 AW

6:00 AM

8:00 AM

10:00 AM 12:00 PM

| pone

2:00 PM

400 PM

B:00 PM

2:00 PM 10:00 PM

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
— Multipath Issues
Multipath Errors in Hosts View
¢ Action Help & @
’%‘, Hosts @5 =¥ I 2 [Gvoocowng [v] [Estosy ] &
%, .| HostName | IP Address Storage Models |Port Count| App App Priorify | Business Unit | |
Clearcase! 19211688 Symmetrix, |EM TotalStorage 2Version Contral 1 - High Dev A
Clearcase2 192.1.168.10 HDS 2Version Control 1 - High Dev E
csMNAST 192.1.168.13 1% 1EM TotalStorage 2|DevTrack, Japan 1 - High, 1- High CTustomer Support, Marketing
esMNAS2 192116814 s & Syrnmetriz, IBM TotalStorage, .. 2\DevTrack, Japan 1- High, 1 - High Custormer Support, Marketing
csMNAS3 192.1.168.15 i@ Symmetrix, HDS 2|DevTrack, Japan 1 - High, 1 - High Custorner Support, Marketing
Filert 192.1.168.11 i K IEM TotalStorage 2Users 1- High Dev
Filer2 192.1.168.12 I'Zﬂ I 50 Symmetrix 2Users 1 - High Dav =]
£3 Topology % % [ 2 [pan =
= Legend L
- m Connectivity
e TS MaskedMapped
hbred2 W Path
- ;% Lo Eli m Yiolation
& [ { m Zoned
@pf J sln!cdil IBM TotalStorag. ..
Clearcasz1 3\, B —-.Q —
hbredt
* : — = =
(.t} Load Analyzer o) 3 A T [T [+]  [Lastpay [+] ' [Uiitzation %) [
Value .| Distribution | Fabric I Switch | Switch Port | Device Type | Device Name | Device Port 1
0 Mo 0.0% Development hbred? fc1 Host Clearcasel ™ 's'a” = C:I '!' T —k24
B Mb 100.0% Development sthred fc1 Host Clearcasel | T el e —k - — —J 25 ‘I
Show Performance Histogram
I
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Multipath Symptom Monitoring : Identify Multipath Problem Hosts

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.

T
1. Click on the Hosts icon /= "%%'% in Application Insight.

2. Click the Multipath Risk category to sort or filter by 'ZEE.' 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 |"]_j" 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).

Redundancy Policy  [[svm | Poncount | App [

o EMCISymimetriz Dhix800 2Mapping Service

& EMCISymmetrix DhXE00 2

& EMCSyrmrmetriz D500 2 Mapping Service

‘Q EMCISymmetrix DMXE00 2 Lotus notes, Exchange
& EMC/Syrmrmetrix DhxE00 2

‘Q EMCISymmetrix D200 2 Mapping Service

& EMC/Symmetrix DhxE00 2/Mapping Service

‘Q EMCISymmetriz D200 2 Mapping Service

& EMCISymmetrix DWXE00 2 Mapping Service

‘Q EMCISymmetriz D200 2 Mapping Service

& EMCSymmetrix DhX200 2/Mapping Service

..... ]

Note

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

hid
EMCISymme

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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Multipath Symptom Monitoring : Identify Multipath Problem Hosts

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 2: and opening the

Topology Pane.

Vé‘:« Hosts ¢esm Last Hour WE Y T2 |@noorowng [v] i |Lasthour -] &
hiulti-Path Risk | Ealance Index | Fedundancy Policy |? Storage Models | FPort Count | App | App Pri
@ 96 4 EMCiSyrnimietri DMAE00 2Mapping Semice High
@ G1/d EMCISymmetrix DMX200 2
100 & EMCiSyrmimietrix DMAE00 2 Mapping Semice High
@ a1 Q EMCISymmetrix DhxE800 2/Lotus notes, Exchange |Low, High | =
@ 67 & EMCISyrnrmetrix DMXE00 2
@ 99 4 EMCiSyrnimietrix DMAE00 2Mapping Serice High
@ 100 & EMCISyrmimietrix DMXE00 2Mapping Semice High
@ 100 & EMCiSyrmimietri DMAE00 2Mapping Semice High
33 Qb EMCiSymmetrix D800 2 Mapping Service High
30 Qb EMCiSymmetrix D800 2 Mapping Service High
4 Q EMCiSymmetrix D800 2 Mapping Service High B
I N ] 1 D
53 Topology cEepm [
] Legend L]
Aﬁ‘w B Connectivity
- Masked / Mapped
hhrcd10 m Path
’ J_, W Path Violation
o W Zoned
Nadal 1 Sym-00500743..
L -
sthred10
=]
[]
Load Analyzer @ Traffic Last Hour B ¥ T = |(2)noocrouping [+] i [LastHow [=]  [rraic [+] | &
Yalue Distribution Fabric .|  WSAN |  Switch | Switch Port | Device Type | DeviceMame | Device Fort | App
0 ME 0.0%4Mapper sthred10 fcl2 Host Madal T0B000:00:00:00:... Mapping
255 065 ME 100.0%4Mapper hhred10 fcl2 Host Madal T0B000:00:00:00:... Mapping

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.
would visible through both ports.

A multipath symptom exists. If the multipath configuration was working correctly, data traffic

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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Multipath Symptom Monitoring : Identify Imbalanced Hosts

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.

Y
1. Click on the Hosts icon == Hosts i 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.

High Balance Index

'é.'g Hosts (143) Last week M ¥ T = |@nooouing [v] 1 [Lastwesk =] |
. | Host Mame | IF Address | Multi-Path Rigk | Ealance Index Redundancy Paolicy | Starage Models | Fol

IMFRAT 10.33.34.48 @ o0& EMC/Symmetrix Dhx2000... E
HSCRMO3 10.33.34.182 @ o0& HPEP 512 E
HOSCMTOZ 10.33.34.189 @ o |&e Tape, HPIAF 512
SSBAKIT 10.33.51.44 @ 94 Tape
HSEAKDE 10.33.51.202 ar Tape
IMNFRAZ 10.33.34.49 @ EElL\ EMCISymmetrix Dhx2000...
HOUBDEI 10.12.33.51 @ a0 & EMCISymmetrix Dhx2000..
TCMPRD2 10.33.113.37 @ 74 1% EMCISymmetrix 3000-M2, .. E
T -TY] A 4 P A TImASE A mm e T e o

[l |

[+
@3 Topology s 0 & 5 @ 2 [Pan E

[~ Legend a
& B Connectivity
un R, Masked/Mapper
Path
| violation
Ay &\ & W Zoned
=, :
.-.' L, un
ey
P4 u
k|
4] ]
- Load Analyzer (2 Traffic Last Wieek =y I |[ “| Device Tyne then Device E| |LastWee|-( B| |Tramc E‘ o
[ wawe [ Distribution | Fabric [ vgAN | Switch | Switch Port | Switch Portwiwnl | Device Type | Device Mame | Device Port | Erro)
= Host (2) 1,846,825 MB 100.0% 10:00:00:60:69:90:5F:19 Host HSBAKOS 1
= HSBA... 1,846,825 MB 100.0% 10:00:00:60:69:90:5F:19 Host HSBAKOS 1
1,726,180 ME 93.5% 10:00:00:60:69:90:9F:19 bt 73_AC_ft24 20:19:00:60:69:9... Host HSBAKDS sO:06:080.. | @
120,645 ME G.5% 10:00:00:60:69:90:5F:19 bt 93_AC_ e 20015:00:60:69:9... Host HSEBAKDS 50:06:08:0...

3. Select a Host with a high Balance Index.
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Multipath Symptom Monitoring

: Identify Imbalanced Hosts

4. Click the Load Analyzer

9 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 &4 and opening the
Topology Pane.

9@;: Hasts (oan Last Howr

‘[*]NUGIUUpiHQ E‘ |La51Huur E“ (-}

Multi-Path Risk

| Balance Index \

]

Redundancy Palic |V Storage Models Part Count \ App \ App F'r\
—
'Q a5 @ EMCISymmetrix D200 2 Mapping Service High
'@ 61 Q EMC/Syrmetrix DMXE00 2
'@ 100 Q EMCISymmetrix DME00 2 Mapping Service High
& EMCISymmetric DMXE00 2 Lotus notes, Exchange  Low, High
@ 67 4 EMc/Syrnrnetriy DMXE00 2
@ ao 4 EM/Syrmmetrix DMXE00 2 Mapping Serice High
'@ 100 Q& EMCISymmetrix D200 2 Mapping Service High
'@ 100 ‘Z& EMCISymmetrix DMXE00 2 Mapping Service High
1R EMCISymmetrix D200 2 Mapping Service High
30 Q EMC/Syrmetrix DMXE00 2 Mapping Service High
4 Q EMC/Syrmetriv DMAE00 2 Mapping Service High [+]
ﬁj Topology s x@efn 7]
|=]| Legend 2
& m Connactivity
Masked | Mapped
> Flbrec-a Path
= T B Path VYiolation
B Zoned
ni_exch002 Sym-00500743...
FObrec-a
e
[+]
3 Load Analyzer @ Traific Last Hour ¥ T 2 [[2)nocrouping [] ' [Lostrow =]+ [Trame [=] 1 &
value Distribution \ Fahric \ WEAN Switch \ Switch Port | Device Type | Dewice Mame \ Device Port \ App)
8,034 WA 9.5% J0:00:00:00:0 Flbrod-a Tl Haost hj_exch002 10:B0:00:00:00:00:... Latus no
78,318 MH 90.5% J0:00:00:00:0 Flbrod-a fel Host nj_exch002 10:B0:00:00:00:00: ... Lotus no

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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Balancing the Data Flow : Balance Data Flow Across Storage Array Ports

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.

L

1. Click on the Load Analyzer icon I\ﬁ} Load Analyzer jn 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

Load Analyzer @ By T |[J'ﬂDeviceTypethen Device El LastiWee

[ wvalue [Distributics] F ahric [ weaN | Switch | Switch Port | Device Type | Device Name | Device Part
+ Sym-000187430852.. 38.97 MB 0.9% Storage Sym-0001874...
+ AMS1000@172.18.... 26.115MB 0.6% Storage AMS1000@17...
+ Sym-000187430945... 16.206 MB 0.4% Storage Sym-0001874...
+ Sym-000190101414... 8,123 MB 0,2% Storage Syim-0001901
= APMO0040400485_..] 5.114 MB 0.1% Storage APMO0040400...
4197 MB B21%10:00:00:60:69:80:6B:... pehms.. [ fo 76 Storage APMOO040400... 5P A POt 0
0.917 ME 17.9%410:00:00:60:69:80:66:... pehms.. [ fe8is Storage APMOOO40400... 5P A FPort 1
0 Me 0.0%410:00:00:60:69:80.6E:... pehmes... fo 76 Storage APMOOO40400.., SPEBPaort 0
0 me 0.0%410:00:00:60:69:30:6E:... pehms.. [ fe7iT Storage APMOO040400... 5P B FPort: 2
0mMe 0.0%410:00:00:60:69:30:6E:... pehms.. [ fe8is Storage APMOOO40400... 5P B Port 1
0 MB 0.0%410:00:00:60:69:80:68:... pechms. . fo 77 Storage APMOOO40400... 'SP A Part: 2
+ APMODD53502118_... 2.399MB 1% Storage APMOD053502...
+ APMODO52600835_ ... 2.012MB U Storage APMO0D052600...
+ APMODO53400987 ... 1.833MB 0% Storage APMO0D053400...
+ APMODD52603246_... 0.598 MB 0% Storage APMOD052603...
y + | drdsw Stnrane Sum.-NNN1874
I

Data Distribution Across the Ports of One Storage 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.
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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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Balancing the Data Flow : Balance Data Flow Across ISLs

Balance Data Flow Across ISLs

Inter-Sw
ISL port

itch links (ISLs) connect high-speed switches. If large amounts of data are flowing through only one
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.

A

1. Click on the Load Analyzer icon Load Analyzer 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.

Data Distribution Across
. ISLs (from High to Low . . .
Switches ( 9 ) — Switches using ISL Links —
nalyzer ©o7) Traffic Last Wegi B T = () Device Type then Device [ |[Lastweek[<]  [trame  [~] 4
WValue Distriqutionr Fabric Switch Switch Part | Device Type Device ame‘j | Device Port |uErr0rs |L(|3RC
£ cd12l]:AN1__\n‘am (ko 6,954,632 MB 1.1% 10:00:00:60:69:51:... - Switch hcd12l]:n ‘I__Vamp 3 0 !
+ pod122_MX_vVamp)(2: 6,057,655 MB 1.0% 10:00:00:60:69:51:... bocd12Q]_AN1_Vamp Switch bcd122_MY_Vamp 2 0
+ pod123_MX_Vamp)(2) 5,892,587 MB 0.9% 10:00:00:60:69:90:1... bcd124_AN1_Vamp Switch bcd123_MY_Vamp 2 0
+ pod166_MX_udt03)2) 5,152,428 MB 0.8% 10:00:00:60:69:51:4... bod164 MX_udt03 Switch bocd166_MX_udto3 2 0
+ pod103_AN1_udt0g (3) 4,298,787 MB 0.7% 10:00:00:60:69:51:2... bocd199 ANG_udtd Switch bocd103_AN1_udtDd 0 0
+ pod168_AN1_udtd [4) 4,294,436 MB 0.7% 10:00:00:60:69:51:9... bocd164_AN1_udtDd Switch bod168_AN1_udtd 0 0
+ pod172_ANG_udtd [2) 4,081,184 MB 0.7% 10:00:00:60:69:51:9... bod170_AN1_udtDd Switch 2 0
+ pod171_AN1_udtd [2) 4,022,440 MB 0.6% 10:00:00:60:69:51:9... bod170_AN1_udtDd Switch 2 0
+ pod199_ANG_udtd [3) 3,806,165 MB 0.6% 10:00:00:60:69:51:2... bcd103]_AN1_udtDd Switch 0 0
+ pod100_ANG_Vamp (... 3,763,535 MB 6% 10:00:00:60:69:51:... hcd11ﬂN1_Vamp Switch 1 0
= pcd198_ANG_udtd [2) 009,596 MB udtnd_h bod10X_AN1_udtDd Switch 2 0
dt04_h hedt02_An_udtnd] [re1o Switch colt 88_AnG_udtd | Je1o [x]
519,260 WE] dtld_h bed102_AMN1_udtDd) fic1d Switch coT98_ANG_udtd | ffc14 [x]
+ pod035_AP_udt03 [2) 2,130081 MB 0.3% 10:00:00:60:69:51:... bod163_MX_udto3 Switch WJSS_AP_UMIB 0 0
+ pod169_AN_udt0d [4) 1,514K416 MB 0.2% 10:00:00:60:69:51:9... bod167_AN1_udtDd Switch bocd169_AN_udt04 0 0
+ pcd036_AP _udt03 1) 819661 MB 0.1% 10:00:00:60:69:51:4... bod165_MX_udto3 Switch bcd036_AP_udt03 1 0
+ Storage (261) H07,270B54 MB 30.0% Storage 24 1}
+ Tape (63) 65,334617 MB 3.3% Tape 43 0
+ None (114) 47,930019 MB 2.4% 8 1
<] [+
L

Total Amount of Data Traffic ISL Ports

Over the Past Week

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.
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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:
+ |dentify 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:

+ |dentifying Tier 1 to Tier 2 Data Migration Candidates

NetApp 55



Identifying Resources for Storage Allocation : Identify an Available Storage Array

Identify an Available Storage Array

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

,ﬂ..\
1. Click on the Load Analyzer icon (ZijF L0338 AnalZer 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.

Expand the Storage category.

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 Iﬁ 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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Identifying Resources for Storage Allocation : Identify an Available Storage Array

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.

@ Load Analyzer @) B2 & T = |||(%) Device Type then Device
ooy e alug | [Distrigyutios] Fabric [ wsan | Switeh | Switch Part | Device Type | Device Name
= Storage (124) 4,417.329 ... 10.7% Storage
= APMOD062402709_.. 1,501.728 ... 34.0% Storage APMOD0G2402..,
# APMOD034901716_.. 1,068.998 ... 24.2% Storage APMD0034901..,
* Sym-000190101507... 529.754 MB 12.0% Storage Sym-0001901...
* Sym 000187431306... 205.900 MB 6.7% Storage Sym._0001874...
 Sym-000187431042... 239.455 MB 5.4% Storage Sym-0001874...
# Sym-000187461221... 159.105 MB 3.6% Storage Sym-0001874...
 Sym-000187940221... 132.311 MB 3.0% Storage Sym-0001879...
£ APMOD040400931_.. 126.696 MB 2.9% Storage APMDO040400..,
£ APM00054800906_.. 101.584 MB 2.3% Storage APMO0054800..,
T ADMOO06 2604720 .. o5.02 Mb T.00 Storage APMUO062604.]
+ Sym-000185500366... 74.036 MB 1.7% Least Utilized Arrays Storage Sym-0001855...
# Sym-000187430852... 38.97 MB 0.9% (ports based on low Storage Sym-0001874...
£ AMS1000@172.18... 26.115 MB 0.6% L . Storage AMS1000@17..
# Sym-000187430945... 16.206 MB 0.4% distribution of traffic) Storage Sym-0001874...
£ Sym-000190101414... 8.123 MB 0.2% Storage Sym-0001901...
= APMOD040400485_.. 5.114 MB 0.1% Storage APMO0040400.
£ APM0O0053502118_... 2.399 MB 0.1% Storage APMO0053502.
= APMOD052600835_.. 2.012 MB 0.0% Storage APMOOD52600.
£ APM0O0053400987_... 1.833 MB 0.0% Storage APMO0053400.
+ APMOD052603246_.. 0.598 MB 0.0% Storage APMOD052603.
# Sym.000187461102... 0.563 MB 0.0% 10:00:00:60:69:80:6C:... drasw... Storage Sym._0001874...
= APMO0053503025_.. 0MB 0.0% Storage APMOO053503.
= APMOD053405434 .. 0MB 0.0% 10:00:00:60:69:80:6C:... drasw... Storage APMDO053405.
= APMO0060402264 .. 0MB 0.0% 10:00:00:60:69:80:6C:... drasw... Storage APMOO0G0402.
£ AX100 (1} 0 MB 0.0% 10:00:00:60:69:80:6C:... drasw... Storagje AX100
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Identifying Resources for Storage Allocation : Select Storage Port(s)

Select Storage Pori(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.

Load Analyzer &7 B2 ¥ T = |ooevice yetnen pevice [+ JLastiveek [< | [Tame [
| Walue |Distributic"‘.| Fakric | WEAN | Switch | Switch F'ort| Device Type | Device Mame | Device Part | Application
+ Sym-000187430852... 38.97 MB 0.9% Storage Sym-0001874...
+ AMS1000@172.18....  26.115MB 0.6% Storage AMS1000i@17...
+ Sym-000187430945... 16.206 MB 0.4% Storage Sym-0001874...
+ Sym-000190101414... 8.123MB 0.2% Storage Sym-0001901...
= APMODD40400485_ .. 5.114MB 0.1% Storage APMOO040400...
4197 MB 82.1% 10:00:00:60:69:80:6E:... pecbms.. [fo 76 Storage APMOOO40400.. 5P APort O
0.917 WB 17.9% 10:00:00:60:69: 80068 .. pebms.. fo8/6 Storage APRMOOO40400.. 5P A FPort 1
0 ME 0.0% 10:00:00:60:659:20:68:... pchms... feFiE Storage APRMOO0O40400.. SPEBEPart 0
0 ME 0.0% 10:00:00:60:659:20:68:... pchms... feFiT Storage APRMOO0O40400.. SP B Part: 2
0 ME 0.0% 10:00:00:60:659:20:68:... pchms... fediE Storage APRMOO0O40400.. SP B Part: 1
0 ME 0.0% 10:00:00:60:65:80.68:... pchms... fefiT Storage APRMOO040400.. 5P A Port 2
o APMODD53502118 .| 2.399 MB 0.1% o1 Storage APMO0053502...
© APMODD52600835_.. 2.012 MB 0.0% Least Utilized Ports Storage APMO0052600...
+ APMODD53400987 .. 1.833MB 0.0% Storage APMOD053400...
+ APMODD52603246_... 0.598 MB 0.0% Storage APMOD052603...
TI;S!M;I][II]J.B?AEJJ.I]? N.563 MB N.0% 1 enn:nnA0A9:-80:6C: drisw, Storane Sum-NNN187 4.

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 .;:J and E 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.
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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 (L3 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 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 Iﬁ 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 (iiyr Load Analzer

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.

Applications Data Traffic ~ Hosts Data Traffic
I | on Storage
@ Lo%d Analyzer (guvlrram‘c Last Week B2 F T = |{&)Buthen appthen Davice [v| | fLastweek [+ [rramc |
’ F " wilue ™ TIDistributi] Fabric [ wsan | Switch [ Switch Port [ Device Mame  |[Device Type|  Device Port | Errors [CRC

= None (90¥) 992,219,565 MB|  100.0% 264 1
% None (875) 1,982,063,535MB|  99.5% 245 1
 SDOSSRI1/02 (4) seerrmel 02w Host 3 0
% TIBPRD2/3 (5) | 2547.207MB|  0.4% Host 3 0
% SDOSSCO1/02 (4) 2250197 MB|  0.1% Host 3 0
» ukwvmH1zn3 el | ses5302mBl  o.o% Host 1 0
o UKWVMH1S6 (2 | 559.55MB)  0.0% UKWVMH1G Host 1 0
% SDOSSG01/02 (1) 273,603 MB  0.0% Host 3 0
- ssBaKk1sM6 || 106507 mBl  0.0% SSBAK1G Host 2 0
ot oo, | SSBAK1G Host 2 0
- SSBAK37/38 (4 o1me 0.0% Host 3 0
1,808 MB|  60.1% SSBAK38 Host 2 0

1,030 MB,  56.9% 10:00:00:60:69:51.... bed122_MK_Va... ft12 S5BAK3S Host 10:00:00:00:09:3E.... @

| 7omel  431% 100000608901 bed123_M_va... ft12 S5BAK3S Host 10:00:00:00:09:34... @
| 1,203MB|  39.9% SSBAK37 Host 1 0

TISMB|  £8.5%10:00:0060:63.:90:1... bed101_ANG_V... ft12 SSBAK3T Host 10:00:00:00:C9:3E-...

| agamel  40.5%10:00:0060:69:51:.. bed100_ANG_V... ft12 S5BAK3T Host 10:00:00:00:09:3E.... @
- | OMB]  0.0%2B:CC:00:0D:EC:0E:... 3020 ccc216-MX-Red Host 0 0
= HDUTO1 {1} omMB 2B:CC:00:0D:EC:0E:... 3020 ccc216-MX-Red HDUTO1 Host 0 0
= mrras(n | |1 owmel 2B:CC:00:0D:EC:0E:... 3020 ccc216-MX-Red INFRA3 Host 0 0
= mnRas il | owmp 2B:CC:00:0D:EC:0E:... 3020 ccc216-MX-Red INFRA4 Host 0 0

Note

You can filter the storage arrays shown by clicking the filter icon ﬁ 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.
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6. Click on the

ks

5., Hosts
o

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.

%€ Hosts nin Last week =¥ T 2 |ENocrouping [v] 1 [Lastwesk -] |
(]
%. |[5SBAKIE | IP Address | Multi-Path Risk | Balance Index | Redundancy Policy | Storage Models [PotCount  App [ App Pri
SSBAKIE  10.33.37.191 12 % Tape, HPfP 512 4 S5BAK1 51 6 High

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:

Load Analyzer 22 Traffic Lastweek B2 & T = | [(2) Device Type then Device | v [[Lastweek[~]  [Trame_ [] @ @&
[ Device Mame | Device Type | Device Port | value | Distribution.] Fabric [ v5an | Switch [ gwitch Port |
Host (10} Host 22,005,253 ... 52.0%
5] Sturageﬂﬁ] Storage 17,070,327 ... 40.3%
= %P 512-51042 (6) ¥P 512-51042 Storage 17,025,363 ... 99.7%
®P 512-51042 Storage cL1-L 4,960,403 ME 29.1% 10:00:... bed1 22_M¥_vamp fll 20
WP 512-51042 Storage cLa-L 4,899,317 ME 28.8% 10:00:... bod1 23_My_vamp il 20
®P 512-51042 | Storage CL1-M 3,502,793 ME 21.1% 10:00:... bed1 22_Mx_vamp el 20
®P 512-51042 | Storage CL2-M 3,572,849 ME 21.0% 10:00:... bed1 22_My_vamp el 20
®P 512-51042 | Storage cL2-a 0 ME 0.0% 10:00;... bed1 22_M¥_vamp 3 20
®P 512-51042 | Storage oL1-@ 0 ME 0.0% 10:00.... bed1 23_Mx_vamp 3 20
= XP 51251055 (1) ¥P 512-51055 Storage 44,964 MB 0.3%
®P 512-51055 Storage CL2-M 20,181 ME 44.9% 10:00:... Bed1 20_AN1_Vamp il 20
WP 512-51055 Storage CL1-M 19,875 ME 44.2% 10:00:... bed1 21_AN1_Vamp il 20
®P 512-51055 | Storage cL2-L 2,913 WE 6.5% 10:00.... Bed121_AN1_vamp il 20
%P 512-51055 Storage cL1-L 1,995 ME 4.4% 10:00;... bed1 20_AN1_Yamp fell 20
Switch (2) Switch 3,274,731 MB 7.7%
e TTTT | 3
&

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

Load Anahzer to open the Load Analyzer.

step). Click on the Load Analyzer icon @y

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 | H25t% ynder 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. Inthe 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.\
1. Start by identifying the problem storage port. Click on the Load Analyzer icon (il Load Analzer  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 F' Storage Arrays 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 I? 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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Analyzing Congestion : Analyzing Congested Storage Ports

6. Expand the storage array.

7. Openthe Ports i} 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.

Show Performance Chart
Show Performance Histogram
| Analyze Storage Port Congestion

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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Application Insight Report : Accessing the Report

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:

“ NetApp
Main Menu 2
E—— Reports
B Client
E Reports Summary Report
User Management E Executive Report
Mail B Application Insight Report
E sNMP B Application Insight Array Performance Report
El Service Connect Vulnerability Report
Applications Symmetrix Report
About B Change Report
B Logout B violation Report
E Task Report
Data-Source Report
SAN Utilization Report
© License Manager Bl Capacity Management Report
© Troubleshoot
© BackupRestore
@ Service Connect APL Subscription
v
HetApp Support:
E-mail: support@netapp.com
Phonets}:
US & Canada $88-463-8277
EMEA & Europe 00-300-43-HETAPP
Asia & Pacific 800-500-80-300
Online: now.netapp.com

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:

Create Application Insight Report

Report on | LastHour +

The number of utilized/underutilized |1
Hosts, Arrays and ISLs

Unutilized Volumes Traffic Threshold |0.0 (MB)
Unbalanced ISLs Index Threshold |50

’ Generate Report ] [ Subscribe Report ]

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

NetApp



Application Insight Report: Using the Application Insight Report

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
Unuitilized volumes by storage array

* & o o

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:

Name Description

From date 2007-08-23 15:23:05
To date 2007-08-23 16:23:05
Minimum host traffic threshold u}
I3SL halance index threshold 50

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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Most Utilized

Hosts
Traffic (MB) Distribution Application Business Unit
ALgassi 4332, 767 18.3% Mapping Service Dev
Sampras 303,672 12.8% Mapping Service Dev
MNadal 255,065 10.8% Mapping Service Dev
ny exchl 135,445 5.7% Lotus notes, Exchange Markering, PM
CSMASE 113,266 1.8% DevTrack Customer Support
ny oraZ 01,735 % .0% OracleERP, Users Dev, Trading
NazzBackup 91,706 3.0%
jp nas 2 55,586 3.6% Japan Marketing
nj exchO0Z G4,352 3.6% Lotus notes, Exchange Marketing, PHM
ny oral 68,366 2.9% OracleERP, Users Dev, Trading
ISLs
Switch Port Connected Switch Port Distribution
Switch 24 port fed Switch 25 port fcO 145,906 56. 5%
sthredl port fels hbredl port fel 23,476 9.3%
hbreod2 port folS stbhredl port fed 17,862 7.0%
Switch 24 porc fo2 switch 25 port fol 14,335 5.9%
Fzhreod-b port fol Fzhrod-a port fel 12,730 5.0%
5c¢is300 porc fo2/l14d heis3ol port fo2/ld 10,133 4.0%
Fibrod-a port fcl Fibrod-b port fel S, 492 3.7%
hcis200 port fo2/fl14 scisz00 port foc2/14 9,300 3.7%
scis300 port fo2/fi1s heis300 port foc2/15 6,514 2.7%
heis200 port fo2/15 scis200 port fe2/15 4,892 1.9%
Arra
USPE00 22113 371,506 41.2%
USPE00_ 22112 305, 448 33.9%
Syn-00500743003 6 77,626 8.6%
Aym-005007430035 76,776 5.5%
IEM TotalStorage DSS100 2107 model 521-751204 41,735 4.6%

Least Utilized

Traffic (MB) Distribution Application Business Unit
Linx_dewvl a 0.0%
Linx dewz o 0.0%
HF1 lm [x] 0.0%
Jp nas 1 2,057 0. 4% Japan Marketing
ko exchdrood 10,543 0.5%
Safin 13, 605 0. 6% Mapping Service Dewv
EBecker 13,855 0. 6% Mapping Service Dew
Filer:z 15,002 0. 6% Users Dewv
ko exchdro0s 17,136 0. 7%
Clearcasel 17,462 0.7% Exchange, Version Control |Dewv, Marketing
ISLs
Connected Switch Port
Switch 28 port £c0 Switch 29 port fcl =] 0.0%
Switch 26 port fod Switch 27 port foo [x] a.0%
Switch 30 port £c0 Switch 31 port fcO a a.0%
heisz00 port foz/ 1S scisz200 port foi/ 15 4,592 1.9%
scis300 port foZ/flS heis300 port focifls 6,514 2.7%
heoiszZ00 port foR/14 scisz200 port fo2/14 9,300 3.7%
F3brod-—a port fol F3brocd-b port fol 9,492 3.7%
sScis300 port foz/fl4 hois300 port foZilg 10,133 4 .0%
Fzbreod-h port fol Fzbreod-a port fol 1z ,790 5.0%
Bwitch 24 port fci Switch 25 port fci 14,5838 5.9%
Arra
Storage Traffic (MB)
FAL3ZE3020-3v 1052 25,036
IEM Totalftorage DES5100 2107 model 921-751:204 41,738
Sym-00500743003 5 7h,776a
Symw—00500743003 6 TP, B26
USFE00 22112 305, 446
TUSPE00 22113 371,506
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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.

Storage

Volume Raw Capacity (GB)

Hosts Ports Count

Hosts

Hosts Ports Total Traffic (MB)

Symw-005007430039

EMC/ Symnetrix DMIS00

oooo

1l6.0

HP1 bm o

Syw-050074300311

EMC/ Synmetrix DMXS00

oooo

16.0

Linx dewz|D

Sym-0500743003510

ENC/ Synmetrix DMXS00

oooo0

16.0

Linx dewvl|0

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.

Connected Switch  Connected Switch Ports Balance Index Traffic (MB) Distribution
Switch 24 foi, fel Switch &5 feoi, fel 51 158,744 62 . 6%
sthreodl fols hbredl fel Ju] 23,476 9.3%
hbredz fols sthrodl fel Ju] 17,862 7.0%
scis3ioo foz/14, foc2/15|hoision foz/14, foifls 20 16,947 6.7%
hoisz200 foz/15, £foc2/14|scis200 foz/15, focifld 31 14,192 5.6%
FZbrod-h frool Fibreod-a frool u] 12,790 5.0%
Fibred-a feol Fibred-b feol Ju] 9,492 3.7%
Switch &8 fel Switch 29 fel Ju] u] 0.0%
Switch 30 fel Switch 31 fel Ju] u] 0.0%
Switch 26 fel Switch 27 fel [a] u] 0.0%

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 1/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?

e Can volumes be reclaimed and orphaned arrays identified?
SANSscreen 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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Overview

Arrray performance includes three functional areas: Host Performance, Application Performance and
Storage Performance:

© - File Edit View Policy Action Tools Help Profile: ‘E”
W Service Assurance » “a o & r
. rys ¥ & o} Application Performance = {:J Host Performance = F‘J Storage Performance =
|=] Planning 3
7 senvice Insight ' hea fast 2an am WET T = [Ebusnessunt|v] % |Lastzan [-] 1 &
| (1) Application Insight » 0 Mt
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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
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(Volume Performance detail pane). These three panes provide three different views of the performance
characteristics that apply to the host or application:
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e 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 I0s 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 10
operations need to perform on the Extents. The smaller the portion of the 10 operations that go to the Extent,
the better the performance, because that indicates faster response time.
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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.

79

Array Performance



Overview

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:

9’ Volume Performance & B ¥ Z =  [(Zinoocrouping [~
wolume | Applications | Hosts | Storage | Extent Utilization | Bandwidth | Throughput | Extent Bandwidth | Extent Throughput | Response Time |
oo14 app 3 Host13 Sym-05 19.32 % 2149 MESs 4543 100s 1.08 MESs 2246 100s 0s
o015 app 3 Host13 |Sym-05.. 14,92 % 1.52 MBSz 327810 0.81 MBSz 17.38 100 0=
o016 app 2 Host12 |Sym-05.. 14.29 % 1.52 MEfs 2278 100 0.72 mMers 16.64 [0/ Os
ooy app 3 Host13 Sym-05 1353 % 1.55 MESs 3278 100s 0.76 MESs 15873 100s 0s
0015 app 3 Host13 |Sym-05.. 13,93 % 1.54 MBi= 3278100 0.77 MBi= 16.21 [O0s 0=
o019 app 2 Host12 Sym-05.. 14.54 % 1.55 MESs 2278 100 0.79 MESs 16.92 [00s Os
oo1a app 3 Host13 Sym-05 14.45 % 1.53 MESs 3278 100s 0.78 MBErs 16.84 [Q0is 0s
2oeo8s

¢ 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):

% Disk Performance o= B ¥ E 2 [(2)nNocrouping [v] vaue gy [Tom <]
Fartion [

| Serice Time ‘ Samca Time Total ‘ Servlce Tlme(R ‘ Senrlce TImE(VVJ ‘ Utll\zalmn Ut\llzatmn Total Utlhzalmn R) | Utilizations Bandwidth Total

2613 s 28 288 % 0.32 MB/=s atio

26,953 25.95 5 12.99 s 12.96 5 577 % 577 % 2.89 % 2.88 % 0.32 MB/s T

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

% Disk Performance @5

[ SemceTlmel SemceT\meTma\ | SentlceTlme ) | Bervice Time(A)
1287¢ 87 s B12g

12878 EBEWS E?AS 612
1287 78345 6745 612
12875 91893 6745 6125
1287 = 51.87 3 674 B12%
13008 100.88 = 6828 618
13008 108.74 5 R 618
13.00s G306 5 6825 6183
13005 52003 6829 B18%
[l | —

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.

% Disk Performance s

| Service Time \ Senice Time Total | Senice Time(R)
12.87 3 6787 & 6745
12.87 3 B89.81 s 6745
1287 s 7934 s 674 s
12875 9189 s 6743
12.87 5 9187 s 6743
12005 n0.egs 6825
12.00 s 108745 6823
13.00 5 B9.06 5 6825
13.00 5 52.00 & 682 s
]

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:

¢ |dentifying Orphaned Volumes
¢ |dentifying 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.

Add Data Source Insert
Edit Data Source Enter
Remove Data Source Delete
Start data source

Stop data source

Force Acguisition

Clear Event Log

Crawl With Data Source

Manage

Add Data Source

Data source vendor and model

@ Entera name

Hame: |

Acquisition Unit: [lacal

Vendor |EMC

LA LAl ‘ I

Model: [Solutions Enabler (SymaP(

<gack || Med- || Einisn || gancel

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:

Add Data Source %}
Data source configuration 1
Enter detail information for this new Data Source
Solution Enahler server: ||Dca|h05t |
Solution Enabler port: |2TIZIT |
Fall interval (rmind: |4D |
Exclude devices: | |
Enable Application Insight:
| How often (in seconds) the |30IZI |
1 starage perfarmance utility polls
1 the Solutions Enabler server
| Irmnport |
| <Back || wed- || mnisn || cancel |

7. Fillin 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. Atfter 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
SANSscreen Installation and Administration User Guide.

Setting Up Array Performance in Application Insight



Setting Up Data Sources

O - File Edit View Action Tools

Help

fDaiaSources x ﬁ Hosts = E‘ Starage Arrays =

(f Data Sources @

Mame _.J IP J Poll Interval ] Vendor ] Model ] State I Recent Status ] Acguisition Unit ] Acguisition Uni
CarasinLOC  |localhost (40 ;EMC |Solutions E.. Acquisition . |Replication Assuran... |local |0k
Primary_SE =\ocalhom 40 EMC ‘Solutions E.. Acquisition ... Replication Assuran... local ok
Region7? llocalhost 40 (EMC |Solutions E... |Acquisition .| Replication Assuran... lacal ok
4] ] »
| Event Log @ B ¥ T = |@rakage [+]
J Fackage J From J To J Times J Status ]
= Replication Ass... Replication Assura... 115108 5:33 PM 1115/08 5:33 PM 1 Stand-by
(Replication Assura.. 1115703 5:33 P (1715008 5:33 PM 1/5tand-hby
= Senvice Insight (1) Senvice Insight 11/15/08 5:33 PM 11/15/08 5:33 PM 1 Stand-by
Senvce Insight 1/15/08 5:33 PM 1/15/08 5:33 P 1/Stand-by
L admin o LastUpdate: 5:33:58 PM 1/15/08
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 hitp://<sanscreen server IP address>/).

Select Troubleshoot, the second bullet in the lower left.

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

Phone Home Configuration

Last sent time: 03/27/08 06:07 PM

Database: |sAMscreen and Application Insight =

SANscreen data: | Current anct last 30 days =]

Application Insight data: ILastZ days vI

Application Insight packages

¥ Switch
I Array
™ Host Virtualization
Logs: [Extended Logs =]
Send Method: Hitp =
Size limit ]100 WE
Splitfiles if bigger than |1 WEB
Other:
Sending duration: 13 Days
Site name Idema

Update I Update and send now |

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).

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.

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

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. Thefirst 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:

| f:-l Storage Performance Last Week () Y T |[] Mo Grouping :\ % }L_@st_\')r_ea_l_(_‘__'! L

| Volume Bandwidth | Volume Throughpul | EvientBandwidth | Extent Throughpu Volurne Edert Service Time | Cache HitRatio | Disk Sendee Time

1743 MBrs 274.90 1085 21.54 MBis 66,08 0/s 1,52358s 94 % 423909665
3389 MBI 1,048.42 106 39.89 MBIs 12824445 BE % 1,861,397 75 ¢
7060 MB's 2,757.08 10fs 37.75 MBls 1401912 36 % 2,408,698 s
B4.78 MBI 5,158.33 10/ 50,13 MBI 2 43% 3648782 2

59.10 MBfs 29 3 10is 4T 95 MBIs 21 01us 35, T4 % 5,104 50 5 S
35,37 MBS 473413 1005 54 56 MBI 3,086 B3 10is 45682705 B0 % TAD 2432 ) 58 MB: 3,693.9510is

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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g; Disk Performance (120

ik

0
0
0
1]
0

01078 (0104 ]
154 Ce Sym-00 SX350..74.76% 0.04 1055 0.004 104s 9,122
01ACe Sym-00. [8X350..113.4T = |0.06.101s 0icvs 14,011
1BAC3 Sym-00, SX350,., 3646928 1.57 Qi 1.31 100 383,851
1BACS [Sym-00.. sanad.. SX350.. 365518 s 1,57 Qs 1.31 10Js 384,860
15B:C5 Sym-00., 5¥350.. 3,664.31 5 1.57 108 1.31 10¥s 385,306
16ACE Sym-00. 5X350.. 3668305 1.58 1045 1.301045 385,894
02B.C6 |Sym-00. |EX350.. 368814 5 158106 132100 388,105

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”:

L

() Analyzing Performance for Disk 15A:Ce Last wesk % -]
Disk Cortention | Perfarmance Pattem | Analvze Congestion | Topology |

&% Disk Disk Performance B ¥ E & [1%No Orouping [~

Throughp Thoughput(R) | [ [Ior) 1000 [ MExtes |
D.0410s 000410/ 9121 912 8710 142MB
|| 3] |_[]
&AII Volume Members on Selected Disk @ S SO QLJ Storage then Head 2)
—
I Mame | _Head | stora Ho: Extent Utilization | Bandwidth | Throughput | Extent Throw t | Response | Exel
= Sym-000190 @ Sym.000... 0.01% 0 0 0.03 0 0.13
0020 (1) 0020 Sym-000... 0.03% 0 (1] 0.03 0 013
C = 0384 (1) 0384 Sym-000... 0.00% 0 0 ] o )

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.

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

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

@ SAlecreen (carlc), Afx]
© - Fle Edit View Policy Action Tools Help Prafile =l -
P 3
) Host Performance > f Storage Arrays
& P o g T - q
73y Host Performance Todsy o ®ET Tz [Evoown [+] % [oey  [[] @
%[ HostName |  Applications | ExtentUtilization | Bandwidth | T) | Extent Banciwidth | Extert Throughgaut |
Auassi Mapping Service 1970 % 2.07 MBIs 43.91 10is 1.08 MBls 22.94 10/ E
Becker Mapping Service 18.70 % 2.07 MBJ/s 43481 10/s 1.08 MB/s 22.94 10/s
caonnars Mapping Serice 18.70 % 2.07 MBS 4381 10/s 1.08 MB/s 22.94 10f5
Federer Mapping Service  19.70% 2.07 MBIs 43.91 10/s 1.08 MBls 22.94 10/
Host11 app1 1452 % 4.56 MB/s 100.25 100 2.31 MBlg 50.84 10/
Host12 app 2 18.04 % 962 MBS 203.94 10/ 491 MB/s 106.06 10J5 E
2 Legers ®
& ® Connectiviy
=" , . : Masked f M:
. u Fath
Host 11 Sptona Symiend B Path Violatic
5| B Zoned
[ D
& Disk Performance 12 B ¥ T = [noomouing [+ ] vaiue gy [Porion [-]
Mame .| Storage | Applications | Hosts [ Semice Time | Serice Time Tatal | Utilization | Utilization Total | Bandwidth |
014001 Sym-05007 . app 1 Host 11 9375 9375 434 % 434 % 0.22 MBis DB
014002  Sym-05007... app 1 Host 11 9.37s 9.37s 4.34 % 4.34 % 0.22 MBis UH
014003  Sym-05007 .. app 1 Haost11 9.37 s 9.37s 4.34 % 4.34 % 0.22MBis O
01A4:004  Sym-05007 . app 1 Host11 9375 9375 434 % 434 % 022MBIs O
01A4:005  Sym-05007 ... Japp 1 Host 11 961 s 961 4.45% 4.45 % 0.24MB/s _|0[+]
4] | [v]
R RN
" a admin & Last Update: 4:52:58 PM 1621708

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.

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

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”

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:

(o)

L

O =~ File Edit VWiew Policy Action Tools Help

B

f':, Storage Perfarmance = (@] Host Performance =

"3 Host Performance tast 2¢h @) eETY I % ]

[ % [ HostMame | Applications | App Priority | Business Unit | Extent Utilization | Bancwicth | BandwidthiR) | Bandwidthoan | Throughput | Through
= None{17) | O 13.71% 717.22 358.08 359.14 1530474 7,643.27 [=]
13,66 % 1.45MBis  0.73 ME/s 0.73 MBig 3126 100s 1562 101 |

HP1_bm 15.04% 163 MBI |0.80 MBis 0.88 MBis 3557105 16.92 04

ke_exchdr... 14.41 % BABMBIs 421 MBis 3.97 MBis 17278105 | BE.68 00

ke_exchdrd... 14.46 % 162 MBls 085 MBis 0.77 MBis 34.56 1005 18.26 10

ke_oradevT | 14.77 % 805MBls 395 MBS 1410 MBfs 1727810/ |84.92 104
‘I 1 = 1™ J AR 2700 4 EO0 MO N os kD N o2 kD DA RR 1T A7 90 Iﬂzl

Ez Topology

% = [ 2 |Pathwith ounnec...E

e B .

Swichad Switch 44 Sym-0500

Host 22

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
e hot disks, volumes, volume members
e 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:

0 SaNscreen (RANZ) Y]
© - Fle Edit View Policy Action Tools Help Prafile =]
£ Witual Hosts = 1\ Wulnerabilities kS Application Performance = "-". Host Performance f’ Storage Performance <
- ’ - o -
& 4 - =
:J Host Performance Last Week () RE¥F T ‘L *) Business Unit E| % ‘Last\/\feek E“ -]
\ v.| Host Narme J Applications | App Prinrit\;] Business Unit | Extent Utilization | Bandwidth | Bandwidth(R) | Bandwidth Ay \ Throughpu

fil_orad_hid T3H % TZ19WEs B9 MES B9 MEE ERES ?Ofs—g
nj_sap17v 13.97 % 12.19 MBrs 6.10 MB/s 6.10 MBrs 259.48 10is
uk_backup 11.76 % 107.63 MB/S 63.69 MBI 63.94 MBS 2,207.80 107
uk_cust | 182.05 % (166.54 ME/S |83.54 MBfs 23.00 MBI 3,54012 107
uk_dew 11.72% 107 63 MB/s 53.80 MB/s 63.89 MBI 2,287.80 100
uk_exch 1810 % 16613 MBI 03.22 MB/s 82.91 MBis 3,54612 100
uk_ora 6.33 % 5826 MBI 29.20 MB/s 20.05 MBI 1,242.68 101,
uk_test 757 % G865 MBS 34.48 MB/s 3437 MBi= 1,472.24 |0y

= (5) o High 14.02 % 54.66 26.95 27.70 1,169.43
Host 11 - —— 11.73% 3.94 MBfs 1.91 MB/s 2.03 mBrs 83.4510is
Host12 fnalyze Berformance. 1431 % 7.87 ME/S 3.88 ME/S 4.00 MEis 16748 1045 | -
Host12 Show Performance Chart 16.27 % 111.48 MBfs |5.80 MEJS 5.67 MBI's 246.71 104s
Haost14 Set Annotation 3 1431 % (.23 ME/s 3.11 MEfs 311 MBrs 13371 10ds
Host 15 Clear Annotation ¥ 14,46 % 26.14 MBI 12.24 MBI 12.50 MBi= A38.11 10is

i+ Dewv (8} 0 - ev 14.31% 12.55 6.27 6.27 266.36

T I

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.

K7 Host "Host 11" A
€, volume Performance Chart <7 @ [ [ | TimeRange
60% |
0% [7] M Service Time (Tims)
20% + [ M Service Time(R) (Time)
oy — T M Extent Utilization (A7) (%)
1,200 - W Banddwidth (M)
1, s8] = [ B Banewidth(R) (8%
12 43 e Thraughput (10/s)
i e ThroughputiR) (/0s)
63 Cache Hit Ratio(R) (%)
i . Cache Hit Ratiofw) (%)
2 40 [#] M Extent Throughput (/0vs)
zu:_,..r — \ - | Change...
0 =~

\
o T T T T T
Dec 18 2007 Dec 18 2007 Dec 19 2007
03:33 PM 09:06 PM 02:40 AM 08:13 AM

T T
Dec 19 2007

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:

GEIEY

% [Lastweer [©] &

Disk Contention f Volume Contention | Analyze Congestion | Performance Pattern l Topalagy |

& Host Disk Performance o2 B2 ¥ Z = [ noonouping [+] vaue ey [Porion []
Marme \ Storage ﬁkpmicatinns | Hosts | Capacity (GB} \ Disk Group | Disk Speed (RPM) \ Type \ Position | Role | Yendar \ Model \ Senice Time | Serwice Time Total | Servi
014001 Sym-05.. app 1 Hast 11 1,000.006 10000 Directorl 23245 23245 11.74
014002 Sym-05... app 1 Haost 11 1,000.006 10000 Directorl 23248 2324 11.74
014003 Sym-05.. app 1 Haost 11 1,000.00 6 10000 Directorl 23248 2324 11.74
014004 Sym-05... |app 1 Host 11 1,000.008 10000 Directorl. 23245 23245 1.74
014005 Sym-05.. app 1 Host 11 1,000.00 6 10000 Directorl. 24265 247263 11.35
012006 Sym-05... app 1 Host 11 1,000.00/8 10000 Directorl. 24265 24263 11.35
012007 Sym-05... app 1 Haost 11 1,000.00 6 10000 Directorl. 24265 12426 s 11.35
014002 Sym-05... app 1 Haost 11 1,000.00 6 10000 Directorl. 24265 2426 3 i et
014:009 Syrmi-05_ app 1, app 2 |Host 1 1,000.00 6 10000 Director 12065 35435 6205

01A4:010 Sym-05. app1,app 2 |Host1 1,000.00 6 10000 Directorl 120688 35435 f.20 5|
014011 Sym-05... app1, app 2 Host1 1,000.00 & 10000 Diractorl 12.058 3543 s 6.20 8
014012 Sym-05... app 1, app 2 Host1. 1,000.00 8 10000 Directorl.. 12.058 3543 s 6.20 5

4] T |

&AII Volume Members on Selected Disk @ BT = 0 [Ee crouping -]
R S R

Marme. | Head | Storage|[ Applications | Hosts [|Capacity (G8) | Raw Gapacity (68) | Extent Utilization | Bandwidth | Bandwidth®) [ Bandwidthia) | Throughput | Throughput

0003 0003 Syme05. ] app 1 Host 11 500 16.00712 % 078 MBJs [0.38 MBJs 0,39 MBis 16.4710i5 8101005

0004 0004 Syme05. ) app 2 Host 12 500 16.001381 % 153 MBJs 077 MEJs 0.2 MBis 3348108 |16.36 10is

Applications in contention

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.
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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:

Duration ot Comparison
AN

(:t5 Analyzing Performance for Host kc_exchdr003 tast 245
Disk Contention | Yolume Contention [ Analyze Congestion I Performance Pattern 1 TUDM

» Gz Tl

Analyze By O Affected Volumes @ Competition

Compare Wit |Sunday =]

é\mlume Member Competition Comparing #/76/08 and 1/605 (25)

BTy I= |['ﬂNDGrnupmg

-]

Marne ) Head Storage Applications | Hosts

Extent Utilization | Bancwidth | Bandwidth Dif | Throughout | Throughput Diff | Extent Bandwidth | Exdent Thr

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:

o Analyze Performance e]]'x]
} Analyzing Performance for Host Host 11 Last week % [Lestieex -] &

Walume Cantention I Disk Contention | Performance Pattern | Analyze Congestion |Tupu\ugv ‘

Analze By: @ Affected Volumes O Cornpetition

[ Cormpare With: | Saturday E

%Vomme Members Comparing /7 103 and #7208 (3) By

|{ 2] No Grouping

]

] ]

Mamne. [ Head | Storage [ applications | Hosts | Extant Utilization | Bandwidth | Eandwidth Diff | Throughput [ Throughput Diff | Extent Bandw
0001 0001 |Syn-06007 anp 1 Hast 11
o000z 0002 Sym-05007 app 1 Host 11
0003 0003 Sym-05007 Host 11

D

%Competition Volume Members o &

|{ 2] No Grouping

]

Mame \ Head \ Storane

[ Applications | Hosts | Extent Utilization | Banduwidth | Eandwidth Diff | Throughput [ Throughput Diff | Extent Bandw

0004 0004 |Syrn-05007 app 2 Host12

Volume member not associated with Host 11...

D

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.
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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.

Vaolume Contention | Disk Contention | Performance Pattern ‘ Analyze Congestion | Topology

Analyze By: (@ Affectad Volumes O Competition Campate With:  |Wednesday Iz‘
é\lolume Members Comgaring 7/17/08 and 1/16/05 (3) =y T a ‘[)]Nn Grouping E“
Mame | Head \ Storage | App\lcatluns| Hosts | Exent Utilization | Bandwidth \ Bandwidth DHT\ Throughput \ ThruughputD\ﬂ Extent Bandwidth \ Extent Throu
[alauy] 0001 Sym-05007 app 1 Host11  15.38% -TO0T% -011 MB/s -333% -1.09 000 1221% 16.62%

0002 0002 Sym-05007 app 1 Hast11  -2.11% -2.28% -0.03 MB/s -333% -1.09 105 SFATH -B18%

0003 0003 Sym-05007 app 1 Host11  -17.35% -6.12% -0.05 MB/s -5.78% -0.91 10/ -18.35% -17.27%

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

Extent Semice Time | Extent Service Time Diff
20.40% 878 s
-4 2% -1.899 ¢
-13.76% -337 s

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:
Extent Service Time | Extent Service Time Diff
-42.90% -38.88 =
-43.84% -42.84 5
-44.959% -21.67 =
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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.lt 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. Inthat 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.

o=

aShliscioon (gatl,,

O - File Edit View Policy Action Tools Help

LI

El

:J Host Performance !':’ Application Performance f’:/ Storage Perfarmance =
"-‘}:, Host Performance tast Wesk (26) ®E T T2 [Enooowng [+ % 0 [stwe]-] B

. [ HostMame. [ App [ App Priarity | Business Unit [Extent Utill. [ Bandwidth [ Sandwidini?) [ Bandwidthdrd | Throughout [ Throughputt®y [ Throughputony | Ext |
A0assi Wap... High Dev 13.54%  1.01 MBI |0.51 MBS 0.51 MBS 3235100 16.17 10i5 16.17 10/5 0.50~]
Becker Map... High Dev 12.54%  1.01 MBIs  |0.51 MBS 0.51 MBS 3235100 16171005 16.17 10f5 0.5
billing1 12.62% 203 MBIs 153 MBS 1.51 MBS 97.04 1005 48.81 1045 48.22 10f5 1.6
hilling2 13.62% 303 MBIs 153 MBIs 1.51 MBS 97.04100s  48.81 1005 48.23 1005 1.4
Cannors  |Wap... High Dev 13.54%  1.01 MBI [0.51 MBS 0.51 MBS 3235100 1617 1045 16.17 10/5 0.5
ERP_snl 12.44%  6.07 MBIs  |2.80 MBS 3.08 MBS 184081005 9564 10/5 98.44 10/5 2.0
ERP_sm2 1251 %  T.0BMBIs  |3.50 MBS 358 MBS 226421005 111,83 1005 114,50 1045 353
ERP_sm3 13.44% 607 MBIs  |2.89 MBIs 3.08 MEis 194,08 1005 9564 1045 98.44 10/5 3.0
Federer Wap... High Dev 13.54%  1.01 MBI |0.51 MBS 0.51 MBS 3235100 1617 1045 16.17 10f5 0.5
Hast 11 app 1 High 1151 % 255 MBIs  [1.28 MBS 1.27 M5 81.52100  40.93 1045 40.58 10f5 1.2
Host 12 app 2 High 12.78%  GI3MBIs 258 MBS 2.55 MBS 164051005 251 1045 £1.54 10f5 267
Host 13 app 3 High 14.55% 755 MBIs  (3.72 MBIs 3.84 MBS 241701005 [118.85 1005 122.75 1005 3.793
Host 14 app 4 High 13.61%  410MBIs  |2.05 MBS 2.05 MBS 131181005 |B5.58 10/5 56.58 10/5 2.0
Haost 15 app 5 High 12.54% 1640 MBIs |2.24 MBS 8.16 MEs 524721005 |263.50 1005 26114 1003 8.07
Host 16 12.00%  1.01 MBis  |0.51 MBS 0.51 MBS 3235100 16171005 16.17 10f5 0.53
HP1_timn 13.75% 101 MBIs  |0.52 MBIs 0.49 MBS 3235100 16.53 1005 15.82 10f5 0.51
ke_exchdr(.. 13.81%  A05MBIs (251 MBS 2.54 MBS 161.74 1005 |B0.38 1045 81.36 10/5 247
Ke_exchird 1358 % 101 MBIS 052 MBS 0.50 MESS 32351005 1650 1045 1585 10f5 0.5
ke_oradey? 12.35% 505 MBis  |2.40 MBS 2.56 MBS 161.74 1005 |70.74 1005 £1.08 10/5 2.4
ke_orawareh 13.53%  1.01 MBis (0,50 MBNs 0.51 MBS 3235100 16.02 1005 16.32 10f5 0.5
Lirsc_ddewl 13.67 % 1.01 MBI |0.51 MBS 0.50 MBS 32351005 16.301005 16.05 10/5 .41
Lirs_ev? 1364 % 101 MBIS 050 MBS 0,52 MBS 32351005 16851005 16.50 10f5 051
Madal Map... High Dev 12.54%  1.01 MBIs (051 MBS 0.51 MBS 3235100 16171005 16.17 10f5 0.5C
nj_exch00z2 13.60% 1011 MBfs |5.05 MBS 5.05 MBS 32347005 (16174 1005 161.74 1003 5.0€
nj_ora4_bld 13.57 % B.09MBIs  |4.04 MBS 4.04 MBS 258.78 1005 |129.33 1005 129.38 1003 4&3
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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 EZ (outlined below in green) to open the Table Customization pane:

&
“y Host Performance Last 240 30y

Elip T = | |[¥) Business Unit EI %  [Lastzan =] &

[ % [ Host Name.|

Today

Applications | App Prlnmﬂ Business Unit \ Extent Utilization \ Bandwidth \ Bandwidth(R) \
13.

717.22 358.08

Bandwidth(a) | T
350.14 1

Last Hour

oughpu
Last 24h =

3.27

High 13.68 % 53.15 26.58 26.56 1,1 | actweek 9
Mapping Service High Dev 15.51% 13.40 6.70 6.70 28 customn... 6
Tahle Customization )
Narne | visihle |
Extent IO(R) (+]
Estent 10047
Extent MBytes
Extent MBytes (R) |
Estent MBytes () |
Extent Service Time
Esxtent Service Time(R) |
Extent Service Time ) O
Extent Throughput
Extent ThroughputiR) i
Extent Throughputis
Extent Utilization
Extent Litilization(R) O
Extent Utilization (i |
Floor O
Hiost Mame
o]
IR
1)
MEvtes b |
MEytes(R) |
MEyvte 0A) |
Mate ! -]
Restore to Default | | Select Al || selecthone |
| ok || cancer |

2. Clickin 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:

’:_1 Host Performance Last 245 30 o I = ||[iJBusinessUm1E| |Lastz4n |[=

Today
[ % [ HostMame] Applications | app Priority [ Business Unit | Extent Utilization | Bandwidth | Bandwicth(=) | Bandwidth(a [ |

Last Hour

= Mone {17} o 13.71% 717.22 358.08 359.14 15!

Last 24h
® {5 1} High 13.68 % 53.15 26.58 26.56 1 1LaSt ek
= DeviB) (1] Mapping Service |High Dev 15.51% 13.40 6.70 6.70 2 ustom

|[ # Mo Grouping |E|
Mo Grouping
Application
Business Unit
SAR

Praoject

Data Center

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

The total percentage of post-cache Service Time used for Read and Write requests out

Extent Utilization of the available Sample Time

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

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

: Amount of data that is being transmitted in a fixed amount of time in response to 10
Bandwidth Total service requests (measured in MB per sec)

: Amount of Read data that is being received in a fixed amount of time in response to
Bandwidth (R) 10 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
10 service requests (measured in MB per sec)

Measures the total number of Read/Write 10 service requests passing through the 10

Throughput channel or portion of that channel per unit of time (measured in 10 per sec)
Measures the number of Read 10 service requests passing through the 10 channel or

Throughput (R) portion of that channel per unit of time (measured in 10 per sec)

Throughput (W) Measures the number of Write 10 service requests passing through the 10 channel or

portion of that channel per unit of time (measured in 10 per sec)

Extent Bandwidth

Amount of post-cache data that is being transmitted in a fixed amount of time in
response to 10 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 10 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 10 service requests (measured in MB per sec)

Extent Measures the total number of post-cache Read/Write 10 service requests passing
through the 10 channel or portion of that channel per unit of time (measured in 10

Throughput per sec)

Extent Measures the number of post-cache Read 10 service requests passing through the 10

Throughput (R) channel or portion of that channel per unit of time (measured in 10 per sec)

Extent Measures the number of post-cache Write 10 service requests passing through the 10

Throughput (W) channel or portion of that channel per unit of time (measured in 10 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

The post-cache amount of time a device uses to service a Write request. This is automatically

Time (W) calculated using the seek time, latency and Write data

10 Total number of 10 operations

10 (R) Total number of Read 10 operations

10 (W) Total number of Write 10 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 1O request, in milliseconds
Response Time The average time it takes for the volume to respond to a Read |10 request, in

(R) milliseconds

Response Time The average time it takes for the volume to respond to a Write 10 request, in

(W) milliseconds

Extent 10 Total post-cache number of 1O operations

Extent 10 (R) Post-cache number of Read 10 operations

Extent 10 (W) Post-cache number of Write 10 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

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

Host Performance 106



Host Performance Main Table

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:

Le] SAnscreen (RAN2) i
© - Fle Edit View Policy Action Tools Help Profile: =] f
Host Multipath > 5 Load Analyzer = ° Monitar % Hosts > f’ Storage Arrays > Ta Application Performance > % Host Performance 4 v B
= ) o
£ -y T =
- Host Performance Last 24 cn) wE T Tz [Bousnessunt[v] % [Lest2n 7] B
\ ﬂ.\| Host Name | Applications | App Prlarmf| Business Unit | Extent Utilization \ Bandwidth \ Banchwidth{R) \ Bandwidthyy) | Throughput| Throughplﬂ
® None (17} o | 13.71% 71722 358.08 350.14 15,304.74 7,643.27
= {5) 1] High 13.68 % 53.15 26.58 26.56 1,131.38 565.89
Haost 11 appt Hink 11.67 % 3.82MBiz 187 MBis 1.95 MBIs 81.2810/s 39.86 10/s
Host12 app| _ Analyze Performance 14.11 % 771 MBIs 374 MBis 3.97 MBis 163.88 10/s  |79.85 10/s
Host13 app Show Performance Chart 15.00 % 11.42 MBis 585 MBis 5.57 MBIs 242.0810/s 123.8510/s
Host14 app|  Set Annotation » 13.74 % 601 MBis 300 MBis 3.00 MB/s 128.2910fs G415 100
Host15 app Clear Annotation y 1388 % 2419 MBis 1212 MBIs 12.07 MBIS 515.8310/s 25817 IQ/s
* Dewv(8) 1] Map| 15.51% 13.40 6.70 6.70 28411 142.06
0 | [

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

customized:
& Host "Host 11" 2|7
€8, Volume Performance Chart < @ [ H | TimeRange
ﬁ[l%: ]
w0 0% 1 [ M Service Time (Time)
20% + i ] M service Time(R) (Time)

[ M Exterit Utilizationdn 19)
W Bandwidth (WE%)

[ M Bandwidth(R) (W&

W Throughput (0

[ [ Throughput(R) (icvs)
Cache Hit Ratio(R) (%)
[F1 Cache Hit Ratiofh (%)
W Extent Throughput (1Cys)

| change

T T - T \-\ T
Dec 18 2007 Dec 19 2007 Dec 19 2007
03:33 PM 09:06 PM 02:40 AM 08:13 AM

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
I0/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

107 Host Performance



Host Performance Main Table

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:

&

Host "Host 11 4 3

€, Volume Performance Chart ) @ & E | TimeRange

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 .EH 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.

o Host “Nadal*

el )

80%
60%
® 40% ]

Zg: :WMVM

A A y 'l
P e e & s

A A A A
Y WS\ W W

MBS
™~

T T
Dec 12 2007 Dec 15 2007 Dec 17 2007
05:53 PM 01:26 AM 09:00 AM

€, Volume Performance Chart | % B B Time Range [Last weex [-]

M Serice Time (Tims)

[] M Serice Time(R) (Timea)
W Extent Utilization(on (%)
B Bandwidth (A7)

[ M Bancwidith (R) (M54

[ M Throughput (f0/s)
Throughput(R) (Fors)
Cache Hit RatiolR) (%)
Cache Hit Ratio() (%)
[ M Extent Throughput (i04s)

| Change

T T T T T T
Dec 152007 Dec 152007 Dec 162007 Dec 16 2007
07:00 AM 06:06 PM 05:13 AM 04:20 PM
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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

gj Disk Performance a1 E¥ Iz
MHame | Storage | Applications \ Hosts \ Service Time \ Service Time Total | Wilization | Utilization Total | Bandwidth | Bandwidth

014000 Sym-05007.. uk_exch 14094065 14 094.06 5 3263 % 3263 % 1.87 MBfs  [1.87 MBfs
014:001 Sym-05007.. uk_backup, uk_cust, uk_ora 16133438 151334335 36,03 % 36.03 % 1.88MEfS 1.8 MBS
014002 |Sym-05007 uk_backup, uk_exch, uk_ota 14470845 1441084 5 333E% (3336 % 190 MBfs 190 MBS
014003 [Sym-05007.. uk_hackup, uk_cust, uk_ora 13,641855 13641855 358% |31.58% 183MBfs  |1.83 MBfs
014:004  Sym-05007.. uk_tust, uk_exch 16364065 15364055 36,56 % 36.56 % 1.76 MBfs  |1.76 MBS
014005 |Sym-05007 uk_backup, uk_cust, uk_ora 13,00385s5 [13,003.853 3010%  3010% 1.85 MBI |1.85 MBS
014006  Sym-05007.. uk_cust, uk_exch 14561.21s |[14561.21 s 3371 % 3371 % 1.77MBfs  |1.77 MBfs
014007  Sym-05007.. uk_backup, uk_exch, uk_ora 13470825 13470825 1% 3118 % 1.83MEfS  (1.83 MBS
014:008 Sym-05007 uk_cust, uk_exch, uk_ora 14065315 |1406531 s 3256 % 3256 % 1.90 MBfs  [1.90 MBfs
014009 Sym-05007.. uk_backup, uk_ora 1468668 s 14 GEG.ED = 34.00 % 34.00 % 1.85MBfs  1.85 MBfs
014010 Sym-05007.. uk_backup, uk_cust, uk_exch, uk_ora 13911135 13911135 32.20% 3220 % 1.80 MEfS  |1.80 MBS
014011 [Sym-05007.. uk_hackup, uk_cust, uk_ora 14971305 14971305 3456% |34606% 186 MBfs  |1.86 MBfs

5 ;e o HE'E
osea

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

||[ 2 Mo Grauging ||E|

Mo Grouping
Disk Group
Storane
Applications
Hosts
Capacity
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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

Host Performance
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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 10
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 10
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
10 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
10 service requests (measured in MB per sec)

Measures the portion or ratio of 10 service requests by the selected host or application

Throughput passing through the 10 channel per unit of time (measured in 10 per sec)
Measures the total number of Read/Write 10 service requests passing through the 10
Throughput Total channel or portion of that channel per unit of time (measured in 10 per sec)
Measures the number of Read 10 service requests passing through the 10 channel or
Throughput (R) portion of that channel per unit of time (measured in 10 per sec)
Measures the number of Write 10 service requests passing through the 10 channel or
Throughput (W) portion of that channel per unit of time (measured in 10 per sec)
Potential The maximum throughput value possible from the physical hardware.
Throughput
10 Total number of 10 operations
10 (R) Total number of Read 10 operations
10 (W) Total number of Write 10 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.

© - Fle Edt View Poiicy Action Tools Help Profile: =]}
& £ o
@Hust Performance = |\ Yulnerahiliies = f Data Sources = 1:" Paths = _"‘79 Yiolationg > v Winlations = 1'}_.', Application Performance 1 v B
i - r= .
"‘%“ Host Performance 7oday 2o ey T = |l 2| Mo rouping Iz“ % |T0day E“ L7
. \ Host Kame \ Applications \ Extent Utilization \ Eandwidih ] Throughput J Extent Bandwidth | Extent Throughput J
Madal Mapping Senice 19.08 % 2.01 MBis 42701005 1.0 MBis 2221 I0fs
ni_exch002 18.50 % 20.01 MBfs 427.57 10fs 10.049 MEBfs 215.54 [0fs
ni_orad_hld 17.83 % 16.04 MEBfs 4206 10fs 7.81 MBfs 1H6.12 100
nji_sap17? 18.49 % 15.98 MBrs 34206 100s 5.03 hBrs 172.3910/s
Roddick Mapping Serice 19.08 % 2.01 MBfs 42.70100s 1.04 WBrs 2221 10fs
Safin Mapping Semvice 18.08 % 2.01 MBis 42.70 100 1.05 MBis 22.21 |00
Sampras Mapping Semvice 19.08 % 2.01 MBis 42.70 100 1.08 MBis 22.21 |0is
uk_hackup B.93 % £3.849 MBS 1,356.67 [Ois 31.96 WBfs (BTT.95 [Ofs
uk_cust 2058 % 188.43 MBrs 4,025.00 [0is 94.28 MBI 12,013.42 10/5
uk_dey B.789 % B3.33 MBI 1,386.67 [0/ 30.93 MBis (GB4.33 05 z
uk_exch 2039 % 188.98 MBrs 4,025.00 [0is 93.78 MBis 1,993.93 10/8
uk_nra T84 % 72.36 MBS 1.547.681 [0is 36.38 MBis TTT.23 100
uk_test 1460 % 132.54 MBrs 2,827.02 1005 BE.95 MBis 1,428.24 10/5 -
% Volume Perfarmance o BE¥ I = |ENeoouwpng [v]
Wolume \ Applications J Hosts ] Storage ] Extent Utilization ] Bandwidth ] Throughput | Extent Bandwidth ] Extent Throughput ] Response Time
oooo nj_exch0... Sym-00500..17.54 % 2.00 MBrs 4276 |Dfg 0.96 MB/S 12043105 0z
000 hj_exch002Sym-00500... 17,69 % 2.06 MBrs 4276 |Ofs 0.99 MB/s 20.58 100 03z
000g nj_exch002Sym-00500... 120,30 % 2.02 MBrs 427610/ 1.10 MBIs 2365 1005 03z
qj0ooc nj_exch002/Sym-00500... 17.79 % 1.95 MBrs 4276 |Dfs 0.94 MB/s 2077 100s 0s
gooo nj_exch002 Syrm-00500.., 1871 % 2.02 MB/s 42,76 |Ofs 1.02 MBJs |21.7810is 0s
000E nj_exch002 Syrm-00500.. [19.53 % 1.98 MB/s 4276 |0 1.08 MB/s 2323100 0s
i 0064 nj_exch002 Syrm-00500... [18.45 % 2.01 MBfs 4276 |0V 1.02 MBls 21.52 1005 0s
0082 nj_exch002 Sym-00500.. 18.38 % 2.03 MB/s 4276 1Mz 1.03 MB/s 21.37 1015 0s
0acs nj_exch002 Sym-00500.. 17 .66 % 2.01 MBls 4276 Vs 0.97 MB/s 2056 100 0s
00ER nj_exch002 Sym-00500.. 18.54 % 1.94 MB/s 42.76 Vs 0.98 MB/s 21.64 100 s
4] 1 [
Baoaeg
Ei | admin & LastUpdate: 12:06:39 PM 1/21J08

Grouping Table Data

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

|[ ] No Grouping ||E|

Mo Grouping
Starage
Applications
Haosts
Capacity
Business Unit
Project

Tier
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Volume Performance Column Descriptions

Volume

Name of volume.

Applications

Type of application.

Name of the Host. There might be more then one Host for a specific volume; in that

Hosts 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 Actual raw disk capacity used by the volume. For example, a RAID-5 volume uses
(GB) 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 10
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
10 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
10 service requests (measured in MB per sec)

Measures the total number of Read/Write 10 service requests passing through the 10

Throughput channel or portion of that channel per unit of time (measured in 10 per sec)
Measures the number of Read 10 service requests passing through the 10 channel or

Throughput (R) portion of that channel per unit of time (measured in 10 per sec)

Throughput (W) Measures the number of Write 10 service requests passing through the 10 channel or

portion of that channel per unit of time (measured in 10 per sec)

Extent Bandwidth

Amount of post-cache data that is being transmitted in a fixed amount of time in
response to 10 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 10 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 10 service requests (measured in MB per sec)
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Extent Measures the total number of post-cache Read/Write 10 service requests passing
through the 10 channel or portion of that channel per unit of time (measured in 10

Throughput per sec)

Extent Measures the number of post-cache Read 10 service requests passing through the 10

Throughput (R) channel or portion of that channel per unit of time (measured in 10 per sec)

Extent Measures the number of post-cache Write 10 service requests passing through the 10

Throughput (W) channel or portion of that channel per unit of time (measured in 10 per sec)

Extent Service The post-cache total amount of time a device uses to service a request. This is automatically

Time calculated using the seek time, latency and Read/Write data

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

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

10 Total number of 10 operations

10 (R) Total number of Read 10 operations

10 (W) Total number of Write 10 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 10 Total post-cache number of 10 operations

Extent 10 (R) Post-cache humber of Read 10 operations

Extent 10 (W) Post-cache number of Write 10 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:

© - Fle Edit View Policy Action Tools Help Profile: [E]

F F A
f‘.- Hi * h Perf %
d Storage Perfarmance = § Host Performance >

%Host Performance Last 241 (30) wEY I % Y

; [ %[ HostMame [  Applications | App Priority | Business Unit | Extent Utilization | Banchwidth | Bandwicth(R) | Bandwidthdg [ Throughput [ Through
= Mone(17) | O 13.71% 717.22 358.08 359.14 15,304.74 | 7,643.27 [~}
Host 22 1366 % 146MBIS 073 MB/s 0.73 MBfs 33500/ 1562100 |
HP1_brm | 15.04 % 168 MBS 080 MBESS 088 MBS 3567 10f5  1A.92 10
ke_exchdrd.. [ 1441 % S1BMBIs  4.21 MBESs 3.7 MBfs 17278100 | 9968 10f
ke_exchdrl.. 1446 % 162MBis 085 MBESs 0.77 MBfs 34561005 18.26 10/
ko_orade? 1477 % 8.05MBis 395 MBESs 410 MB/s 17278100 |84.92 10/
4 T
£3 Topology O &M@ %
] [«] ik
Tt Switch43 Swich 44 Sym-05007 _ _ g
2
b |~
| K| [+
% Disk 15 & « = =  [(2) Norouping|~] value &y: [Portion [~] %Volume Performani® ¥ '« = = |2 NoGrouping [~]
Mame | Storage | Applicatiuns] Hosts \ Capacity (GB) | Disgk Yolume | Applications | Hosts | Storage] Capacity (GE) | Raw Capacity (GB)] Map
014:000| Syrm-05007 | Host 22 o606 [+]loooo Host 22 Syr-05... 800/ 16.00
014:001 | Syrm-05007. Host 22 aE06 |
014003 Sym-05007 | Host 22 9606 |-
014004 Syrm-05007 [ Host 22 9606
014:006 Syrm-05007 Host 22 9606 [
1 ] 4 *TT] ]
151 0B
=5 admin «  LastUpdate: 7-14:14 PM 1/14i08

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:

53 Topoogy o<~ opmwam 7]

[=] Legeand n

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:

0 SANscreen (gas) A=)
© - FHle Edt View Policy Action Tools Help Profile: =]
P By !
= Host Performance % Application Perfarmance F Storage Perfarmance
o -t
& ) ‘
;) Host Performance Last week 9 WE T I [Eecowns ] % [Lestwek[r] | &
. [ HostMarne [ App | App Priority [ Business Unit [Extent Ut ] Bandwidth [ Bandwidth(R) | Bandwidthos | Throughput [ Throughput® | Throughp
Agassi Wap... High Dev 1354%  1.01 MBfs 041 MBis 0.41 ME/s 32351065 1617 10fs 1617100 [~
Becker Wap... High Dev 1354%  1.01 MBfs 051 MBis 0.41 ME/s 32351065 1617 10fs 16.1710%5 |
billing 1 1362%  3.03MBfs 153 MBis 1,41 MB/s 9704106 488110 48231015 |-
billing2 — — 1362%  3.03MBfs 153 MBis 1.1 MB/s 9704106 48.8110f 4833 10fs
Connars M nalyze Performance 354% 101 MBIz 0.51 MBis 0.1 MB/s 32351065 1617 10fs 1617 105
ERF_srvl Show Performance Chart {15 449 607 MBfs  2.89 MBis 3.08 MEfS 1940810/ 9564 10f5 98.44 10f5
ERP_sm2 Set Annotation »351% 7F0SMBiE  3.50 MBI 3.58 MBS 726431065 111,83 100 114,60 10/
ERP_sn3 Clear Annotation y M349% 507 MBI 2.98 MBS 3.08 MBS 194.0810/s 9564 105 98441015
Federer  Majrrmgm e 13.5¢%  1.01 MBfs 051 MBis 0.41 ME/s 32351065 1617 10fs 1617 108
Hast11 app 1 High 1151 % 255MBfs 1.8 MBis 1.37 MBS 81521065 4093105 10591005 5]
] | ol

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

- R S — -
Analyzing Performance for Host uk_test iastweei % ]

Disk Contention [ Yolume Contention } Analyze Congestion l Performance Pattern } Topalogy \

Host Disk Performance 3 ¥z () Mo Grouping [+ ] value By [Portion [7]

MNarme ‘ Starage ‘ Applications ‘ Hosts | Capacity {GB) | Disk Group ‘ Disk Speed (RPM) ‘ Type ‘ Position ‘ Role | Vendnr| 1]
014078 uk_de 15006 10000 DirectorlD: DF-020, Slot 10 SEAGA ]
014081 uk_de... 15.006 10000 DirectorlD: DF-021, Siot 11 sEacA. | L
014082 uk_test 15.006 10000 DirectorlD: DF-021, ot 11 SEAGA,..
014084 UK_Ex.. 15006 10000 DirectorlD: DF-022, ot 11 SEAGA,..
014,086 Uk_ex.. 15006 10000 DirectorlD: DF-022, S0t 11 SEAGA,..
014088 uk_ex 15006 10000 DirectorlD: DF-023, Siot 12 SEAGA
014088 Uk_ex 15006 10000 DirectorlD: DF-023, Siot 12 SEAGA
014,050 1500 6 10000 DirectorlD: DF-023, Siot 12 SEAGA
014,090 uk_test 15.006 10000 DirestorlD: DF-023, Siot 12 SEAGA...
014021 uk_de... 15.006 10000 DirectorlD: DF-023, Siot 12 SEAGA,..
014,092 uk_de... 15.006 10000 DirectorlD: DF-024, Siot 12 SEAGA,..
014,092 uk_de... 15006 10000 DirectorlD: DF-024, S0t 12 SEAGA.| [7]
4 il ] [+
&AII Volume Members on Selected Disk « B ¥ Z 2 [N rouping ]
Marme | Head [ Storage | Applications | Hosts | Gapacity (GB) | Raw Capacity (GE) | Extent Utilization | Eanthwidth | Eandwidth(R) | Bandwicthand [ T
000E 000G Sym-05.. uk_exch 12.00 16.00/18.58 % 208 MEfs 1.0 MEIS 1.07 MEfs 43
0041 0040 Sym-05 uk_test 12.00 16.007 87 % 087 MBIs 043 MBS 044 MEBfs 18
0074 0074 |Sym-05 uk_ora 12.00 16.00/5.85 % 074 MBls  0.37 MBS 037 MBfs 15
0045 00A4 |Sym-05 uk_dev 12.00 16.00/12.62 % 137 MBls 058 MBis 068 MBfs 24
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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):

|[ ) Mo Grouping ||E|

Mo Grouping
Disk Group
Storage

[ aplications
Hosts
Capacity

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.

\/alue By |E|

Fortion

OF) | 100,

349, 2,76

Fatio

240 b M ] =5
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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).

=
5 maeremommaws i
Analyzing Performance for Host billing2 Lastweek % [Lastweek [~] &
Disk Contention f Yolume Contention I Analyze Congestion I Ferformance Pattern 1 Topology |
=% Host Disk Performance @ B ¥ Z = |2 Nocrouping [+ value By [Partion [~]
_ 6P,
Marne | Storage | Applications | Hosts | Capacity (6B% [ Disk Group | DiskSpeed (RPM) | Tupe | Position | Role | Vendor | Madel
014000 Sym-0 ERP_ 1,000.00 @ 10000 Director! SEAGA
014001 [Bym-00 ERP_ 1,000.00 @ 10000 Director] SEAGA
014002 Sym-00 ERP_ 1,000.00 @ 10000 Directorl SEAGA
] T | *
&AII Volume Members on Selected Di% & | = = | [(2) o 6rouping -]
Marne. [ Head [ Storage [ Applications | Hosts | Capacity (6B) | Raw Capacity (GB) | Extent LMilization | Sandwidth | BandidthcR) |
000z (0002 |Sym-00 ERP_ 50.00 160.00/13 07 % 101 MEis 051 ME/s
000c  |000¢  |Sym-00 ERP_ 320.00 B40.00/13 20 % 101 MEis 048 ME/s
oo1n (ootn |Sym-00 ERP_ 80.00 160.00/13 07 % 101 MBI 052 ME/s
ool4 0014 |Sym-00 ERP_ 160.00 320.00/13 30 % 101 MBIs 050 ME/s
001g (0018 |Sym-00 ERP_ 160.00 320.00/13 88 % 101 MBIs 050 ME/s
0o1a (0018 |Sym-0n billing 160.00 3200013 77 % 101 MBis 051 ME/s
00c 001G |Sym-0n ERP_ 320.00 B40.00/13 A7 % 101 MEis 048 ME/s
0010 001D |Sym-00 billing £40.00 1,2600013 44 % 101 MBI 052 ME/s
0020 (0020 |Sym-00 ERP_ 80.00 160.00/13 &0 % 101 MBis 051 ME/s
0021 0021 |Sym-00 billing 80.00 160.00/13 59 % 101 MEis 048 ME/s
| i | [

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

&,AII Volume Members on Selected DI & % = |21 0 srauping =]
Meme | Hzad [ fncane | pplicaicns | Heass | Tapacit 'SR T aw Capects @R | Faert ! filivstn s | Racdwidih = adwict iR
CoJz o0z =ym-02. . =RF_.. BC.CO TEOLOC 1397 % 1.01 B 0451 uBi=

COJC 005 Zym-02. . o 12000 SE00C17 22 % 1.0 04100

cola a0 Zvm-02.. ZRP_.. SC.C0 1G00CT20T % 1.7 WEye 052 dBfE

nie atd Fvmena =RP_ A0C TN A AR R 17 MR NA7WRis

(INE-) JUt= =y Ul =HF .. THL.LU FALUL TS B 1.7 MBS U E ) MBS

co1g a0l =ym-02. . di i .. 16C.C0 IT00C13 77 % 1.01 B 0451 uBi=

Cotc: JMC Zyme0d.. o 12000 SEQLOC1D 57 6 1.0 04100

Colo M0 (Zym-030.. alling... BAC.C0 1,280,002 441 % 1.7 WEye 052 dBfE

rnzn mA Fvmena =RP_ aroen TROMCEAS A7 % 171 MR AT dRis

L1217 JU =y Ul ... HLLU THILUL TS 64 & 1.7 MESs U 44 MBS

[ [}
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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:

“[ 2 Mo Grouping |E|

Mo Grouping

Applications

Hosts

Storage

Storage then Head

Storage then Head then Applications
Starage then Head then Hosts
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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

Name of the Host. There might be more then one Host for a specific volume; in that

Hosts 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 Actual raw disk capacity used by the volume. For example, a RAID-5 volume uses
(GB) 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 10
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
10 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
10 service requests (measured in MB per sec)

Extent Measures the total number of post-cache Read/Write 10 service requests passing
through the 10 channel or portion of that channel per unit of time (measured in 10

Throughput per sec)

Extent Measures the number of post-cache Read 10 service requests passing through the 10

Throughput (R) channel or portion of that channel per unit of time (measured in 10 per sec)

Extent Measures the number of post-cache Write 10 service requests passing through the 10

Throughput (W) channel or portion of that channel per unit of time (measured in 10 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

Host Performance

122



Host Performance Main Table

Extent Service

The post-cache amount of time a device uses to service a Write request. This is automatically

Time (W) calculated using the seek time, latency and Write data

10 Total number of 10 operations

10 (R) Total number of Read 10 operations

10 (W) Total number of Write 10 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 1O request, in milliseconds

Response Time

(R)

The average time it takes for the volume to respond to a Read 10 request, in
milliseconds

Response Time
(W)

The average time it takes for the volume to respond to a Write 10 request, in
milliseconds

Extent 10

Total post-cache number of 10 operations

Extent 10 (R)

Post-cache number of Read 10 operations

Extent 10 (W)

Post-cache number of Write 10 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.

Note

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

Analyze By

@ Analyzing Performance for Host uk_test Today

Yalume Contention | Disk Caontention ] Perfarmance Pattern | Analyze Congestion | Topalogy

» G ] @

@ Affected Volumes O Campetition

&Volume Members Companing /7608 and /1808 @4)

&=

= =
=

[ Cornpare With: | Friday IE‘

L

2 Mo Grouping

-

4]

Warme [ Head | Storage | Applications | Hosts | Exent Utilization | Bandwicth | Bandwicth Diff | Throughput [ Throughput Diff [ Extent Bandwidth | Extent Throughput |
0040 0040 Sym-OS007. uk_test -4 44% G71% -0.08 MEfs 0E3% 181100 420% -4 46% -
0040 0040 |Sym-05007. uk_test  -21.88% -20.07%  -016 MBS 11 21% 2R3 06 -20.43% -2211% L
0040 D040 Sym-0S007.. uk_test  -6.75% 1.58% 0.01 MBls -1.83% -0.36 10fs -4 53% -6.81%

0041 0040 |Sym-05007... uk_test  -23.23% L26.43%  -0.22MBJs -1542% 446 10fs -24.99% -2310% I
0041 0040 |Sym-05007.. uk_test  -21.23% L2176%  -018 MBis 18.80% 320100 L23.07% -21.03% I
0041 0040 |Sym-05007... uk_test  |4.39% 218% 0.02 MBis 2 3% 0.44 1005 3.53% 445% I
0042 D040 Sym-0S007.. uk_test  -18.81% S16.80%  -014 MBS SIB55% 287 IOfs -2181% S18.77% I
0042 0040 |Sym-05007... uk_test  -28.05% L26.22%  -0.22MBis -2830% 511 100s -26.20% -20.15% I
0042 0040 Sym-05007.. uk_test  -6.00% -2E4% -0.02 MEBfs 5.70% 1,04 10fs 5.40% 710% I
0043 0040 |Sym-05007... uk_test  -6.32% S167%  -010MBfs -11.30%  -1.9810fs -7.08% -6.27% I
0043 D040 Sym-0S007. uk_test  -20.40% S12.08%  -0011 MBS S14.88% 2841005 -18.10% -2057% I
0042 0040 |Sym-05007.. uk_test  -7.31% -5.95% -0.05 MBJs -7.20% -1.35 10z -6.20% -7.30% I
0044 0044 | Sym-0S007.. uk_test  -7.E0% LT AR -0.0G MEfs -7.40% -1.2910is Lo.ran -7.E0% I=
<5 ] [*]

%Competition Volume Members B ¥ X & (N orouping [~]

Mame [ Head | Storage | Applications | Hosts | Estent Utilization | Bandwicth | Bandwidth Diff | Throughput [ Throughput Diff | Exent Bandwidth | Extent Throughput | /)
000E 000G |Sym-0S007.. uk_exch  5.06% 9.03% 0.19 MBI 6.65% 304 1005 7.10% 4.00% [
noT4 0074 |Sym-05007.. uk_ora  15.35% 1423% 011 WBfs 14.84% 2421005 14.63% 15.38% 0%
0075 0074 Sym-0S007 uk_ota 7.04% 374% 0.03 MBfs 8.08% 1.3310/s 284% 7.34% 0%
00A7  O0A4  Sym-0S007.. uk_dev  |24.50% 121.99%  0.31 MBrs 10.63% 560 10/s 2EAT% 24.37% o)
00A3  00A8  Sym-0S007. uk_dev  17.16% 1893%  |0.27 MBis 19.63% 500 |0/s 16.30% 17.23% i
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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:

[~

||[ ) Mo Grouping

Mo Grouping

Applications

Hosts

Storage

Storage then Head

Storage then Head then Applications
Storage then Head then Hosts

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:

i Anohzo Pestormance,

e x]

@ Analyzing Performance for Host kc_exchdr003 Today

Vaolume Contention [ Disk Contention 1 Performance Pattern ] Analyze Congestion ‘ Topology ‘

o

Analze By O Affected Volumes (@ Competition

[ Compare With: | Sunday El

é\lolume Member Competition o5 B ¥ E = i N0 orouping -]
MName. \ Head | Storage | App\lcatluns] Hosts | Extent Utilization | Bandwidth \ Bandwidth DHT\ Throughput \ ThruughputD\ﬁ] Extent Bandwidth \ Eﬂeanhruughpul\
0000 0000 |Sym-00300.. | 1816 % 2.05MB/s  2.05 MBIs 43.42 10/ 43.42 10i= 0.99 ME/s 21.16 10i=
0002 0002 Sym-00500. ke_oraw... (2119 % 212MBis 212 MBis 43.42 10/ 42.42 10/ 1.22 ME/S 24.509 10z
0003 0003 Sym-00500. ke_orad.. 1819 % 203 MBIs 203 MBIs 43.42 10is 42,42 10is 1.00 MEfs 21.1810is
001E  O01E  |Sym-00500.. | 1870 % 1.96 MB/s 196 MBIs 43.42 10is 4342 10is |0.88 MB/s 21.84 10is
|0DF  001F  (Sym-00500.. 16864 % 203 MB/s 203 MBIs 43.42 10is 4342 10is 1.02 ME/s 21.71 10is
0020 0020 Sym-00500 16848 % 1.98 MBIz [1.98 MBI 43.42 10is 4342 10ig 1.00 ME/3 21.53 10is
o021 0021 |Sym-00500 1823 % 204 MB/s  2.04 MBI 43.42 10is 4342 10is 0.99 ME/s 21.23 100s
(0054 00SA |Sym-00500. 17.91% 2.02MBfs  |2.02 MBIs 43.42 10is 43.4210is 0.96 MB/s 20.88 10/
0058 0058 |Sym-00300...| 1742 % 2.03MBfs  2.03 MBis 43.42 10/ 43.42 10i= 0.97 MB/s 20,25 100=
005C  005C  Sym-00500. 1823 % 206MB/s  2.05 MBIS 43.42 10/ 42.42 10/ 1.01 MEfS 21.21 10is
0050 0050 Sym-00500. 1828 % 2.00ME/s  2.00 MBIS 43.42 10is 42,42 10is 0.98 ME/s 21.3210is
005E  00SE  Sym-00500 2014 % 204 MBIs  2.04 MBI 43.42 10is 4342 10is 1.10 MEfs 2346 105
0064 0064  |[Sym-00500 16800 % 207 MBIs  2.07 MBis 43.42 10is 4342 10is 1.01 ME/s 2092 10is
g ¢ o
&,Affected Volume Members @ B E 2 [ crouping =]

Mame \ Head |

Storage | Applications | Hosts | Exent Utilization | Bandwidth | Bandwidth Dif | Throughput | Throughput Diff | Extent Bandwidth | Extent Throughput | R

(o048
0043

04
o049

Syrm-00500
Sym-00500

ke_exch
ke_exch

1738 %
1842 %

2.09 MEB/s
211 MBfs

2.09 MBIs
241 MBIz

43.47 1015
43.42 10is

4347 1015
43.42 101

0.88 MB/s
1.05 MBls

2018 1015 al
21.38 101 al

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:

||[ Z Mo Grouping ”EI

Mo Grouping

Applications

Hosts

Starage

Starage then Head

Starage then Head then Applications
Storage then Head then Hosts

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:

Disk Contention Yolume Contention [Analyze Congestion | Performance Pattern | Topology |
Analyze By: (O Affected Volumes @ Competition [#] Compare with:
&Volume Member Competition Comparing 129107 and 12/16/07 (200) B F 0 Z = (&) NoGrouping I~]
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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).

L

Analyzing Performance for Disk 01A:001 tast Week % 2

Disk Contention ]Analyze Caongestion ] Ferfarmance Pattern fTopoIog\; ]

@. Daily Performance Pattern

10

Performance Data: ||Disk ||'|| ffetric: |ServiceTime |E“

12:00 AW 2:00 Am 4:00 At £:00 At 2:00 At 10:00AM  12:00 PM 2:00 PM

4:00 P £:00 Ph 2:00 P 10:00 P

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:

Wetric: |[Service Time F

Service Time
Service Time Total
Service TimedR)
Service Time)
tilization
Utilization Total
Utilization(R)
|Uilization () -]

Performance Data: [Disk || = |
Disk
wolume
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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:

(o]

.
:} Host Performance

O ~ File Edit Yiew Policy Action Tools Help

-
1 ':, Application Perfarmance

E.I‘_ iv!

E:/ Storage Performance

B

& = i
;) Host Performance Last Week o) WE T T [@nooowng [v] 1 % i [Lastwesk[7] ' B

% | Hostname [ App [ App Priority [ Business Unit [Extent Utili.] Bandwidth [ Bandwidth(R) [ Bandwicthost [ Throughput | ThroughputéR) [ Throughp
Agassi Map... High Dev 1354% 1.01MB/s 051 MBS 0.51 MBSz 32361002 1617 10/s 16.17 10is [~
Becker Map... High Dev 12.54%  [1.01MBfs 051 MBS 0.51 MEBfs 32351005 1617 1005 1647 1005 |
hilling 1 1362%  3.03MB/s 153 MBS 1.51 MEBJs 9704100z 48.81 10/ 48231005 |
hilling2 1362%  3.03MBfS  1.53 MBS 1.51 MEB/s 97041005 48.81 1005 48.23 1005
Connots Map... High Dev 1354%  [1.01MB/s 051 MBS 0.51 MEJs 3235100 1617 10/s 16.17 103
ERP_sivl 12.44% 607 MBS |2.99 MBS 3.08 MEfs 194,08 1005 |95.64 1005 98.44 105
ERP_stv2 1351 % |7.08MBfs 350 MBS 3.58 MBSz 226431005 |111.93100s 11450 105
ERP_stva 12.44% 607 MBS |2.99 MBS 3.08 MEfs 194,08 1005 |95.64 1005 98.44 105
Fedarer Map... High Dev 1354% 1.01MB/s 051 MBS 0.51 MBSz 3235100 1617 10/s 16.17 10/s
Hogt 11 app 1 High 1151 % (255 MBfs  |1.28 MBS 1.27 MEBfs B152100s 40,9310/ 40.5910/ [7]

Il ] L]

%Volume Performance B Z = (2o crouping [~]

wolume. | Applications | Hosts [ Storage [ Capacity (5B [ Raw Capacity (GE) | Mapped Ports [Extent Utili.] Bandwidth | Band

0021 hilling?, hilling2 | Sym-005007 &0.00 160.00 21362%  1.01 MB/s 0.4 ME

001D il pnalyze Performance B 64000 1,280.00 21344%  1.01MB/s 052 ME

0019 Bl Performance Chart 160.00 32000 213.80%  1.01MB/s 051 ME

Set Annotation
Clear Annotation
4] ] ]
oOae
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Available Annotations with the Array Performance Component

Sitscieen qat),,

© - Fle Edit View Policy Action Tools Help Profile: [<Custom=[~] [[5]|

- -
%, Host Performance < "E’Apphuatinn Perfarmance = S Storage Performance =

Host Performance Last week (29 WE T T2 [neoouwng [+] %

|Last Week lz” °

%. [ Hostrame. [ App | App Friority | Business Unit [Extent Utili | Bandwidth | Bandwidth(R) | Bandwicthtet | Throughput [ ThroughputtRy [ Throughp

Agassi Wap... High Dev 13.54% 101 MBis  0.51 ME/s 0.51 MBis 32351008 1617 1048 16.17 1045 [~
Becker wap... High Dev 13.54% 1.01 MBIz 0.51 ME/s 0.51 MBis 32351008 1617 1048 16.07 I0is |
billing 1 1362% 3.03IMBis  |1.53MEfs 1.51 MBis 97.04 1005 48,81 105 48.231008 |
billing2 1.53 MBJs 1.51 MBis 97.0410/s 48,81 10fs 48.23 104
Connats  Map... High e Anabze Rerformance s 051 MBS 0.51 MBis 3235100 16171008 1617 I0is
ERP_smvl Show Performance Chart 50 b 3.08 MBis 194.0810/5 95,54 10fs 99,44 1043
ERP_sn2 Set Annotation »|  Birthday 3,58 MBS 2264310/ [111.9310/s 114.50 10/s
ERP_sn3 Clear Annotation v| Data Center 3.08 MBis 194.0810/5 95,54 10fs 99,44 1043
Federer wap... High De e o End of Life 0.51 MBis 32351008 1617 1048 16.17 1043
Host11 app 1 High A% 285M] e 1.27 MBis 81521005 4003 10fs 40,59 |019E'E|

| 1 Project

SAN - -
% Volume Performance @ cunset Y T = |nNoorouping [+
wolurne. | Applications | Hosts [ Starage [ capacity (GE) [ Raw Capacity (5B) | Mapped Parts [Extent Uil | Bandwidth | Band

0021 billing, billing2  Sym-00A007 0,00 160.00 21362% 101 MBis (040 MB

0010 billing1, billing2  Sym-00&007 f40 00 1,280.00 21344% 101 MBis 052 MB

no1a billing1, billing2  Sym-00&007 ' 160,00 320.00 21380% 101 MBis 051 MB

4] i ]

oaeR
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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

© - File Edit View Policy Action Tools Help Profile: |@
- . - r o, P e L
Applications > &% Switches ‘ Hosts = Fu' Storage Arrays = H!,-“ Paths = b Host Performance = -3Appl|cat|unPerfurmance b 4 3
fif.ab;\'-\pplio::atit:nn Performance Last wesk () B ¥ % | |Lastweek[] | &
[ Mame.| Business Unit [ Priority [ Exent Utilization [ Bandwidth | Throughput | Extent Bandwidth | Extent Throughput | Extent Service Time [ 10 [ MEytes | Extent Id
IMappi... Dev High  14.01 % 154 MBfs  |32B000/5 078 ME/s 16.30 10/s 375.40 17.. 833,99, 8,504,45
app 5 High  14.46 % 2514 MBfs 536111045 12,56 MEfs 269.65 103 999.74 46..2,172,0..| 23,297 7.
app 4 High  14.31 % 6.23MBfs  133.7110/5 310 ME/s B6.71 10/s 247.28 11.. /537, 36... |5,763,80
app 3 High  15.27 % 11,48 MBfs 24671105 |5.81 ME/s 124,53 10f3 723.39 41..11,842,2..121,070,2,
app 2 High  14.31 % TATMBfs  167.4610/5 |3.81 MBE/s 83.32 103 46422 26../1,331,8... /14,097 B,
app 1 High 11.73% 394 MBfs 8345105 1.84 MB/s 40,96 10/3 238,19 14... GG6,57... 6,930,00
[ |K1] | 3
EJ & admin \I‘ Last Update: 1:30:21 AM 121 4/07

Grouping Table Data

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

|Last Wiaak |T

Today
Last Hour
Last 24h
LastWeek
Custom...

133 Application Performance



Overview

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 EZ (outlined below in green) to open the Table Customization pane:

@LApplication Performance Last Wesk @) fi |i| Lastweek|[~ ][ &
| Mame. | Business Unit | Priority | Extent Utilization | Bandwidth | Throughput | Extent Bandwidgth | Extent Throughput | Extent Service Tirme | 10 [ mE E;a:w Extent
|Mappi... Dew Hiah 1462 % 1.61 MB/s 34,50 Qs 0.80 MB/s 17.03 100 44206 5 20... 974, Last 24h |pa0.80
app 5 Hiah 13.88 % 2419 MBEfs 51583 100s 1214 MB/= 258,70 10fe 959,64 5 44..2,08 e (§.048.0
app 4 High 13.74 % 6.01 MB/s 12829 |0ds  |2.99 MBS 64.01 [Ofe 23735 11..519, Ehistor |\pag,37
ann Lok A4 70% 11 27 WEy: AMTall 55 hE 119 70 IO EOR AT A0 100 ag
Table Customization =)
Mame [ visible |
Bandwisith B
Bandwitth (R O
Biandvritth 44 O
Business Unit
Cache Hit
Cache Hit Ratio
Cache Hit Ratio(R) O
Cache Hit Ratiofn) O
Cache Hit(R) O
Cache Hitdw) O
Extent Ban dwicth
Extent Bandwidth(R) O
Esxtent Ban dwidth(en O
Extent 10 N |
Esxtent 10(R) O
Estent 10047 O
Esxtent MBytes
Esxtent MBytes (R) O
Esxtent MBytes (A7) O
Extent Service Time
Extent Service Time(R) O
Extent Service Tirme ) O
Extent Throughput [=]
Restore to Default | | Select Al || selecthone |
| ok || cancer |

2. Clickin 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:

' N

"?-':./Application Performance Last weesk @) B|F % |estveeda] 1 % |
| Mame.| Business Unit | Priority | Extent Utilization | Banewidth | Throughput | Exent Bandwidih | Edent Throughput | Extent Service Time [ 10| MB Ig:?LDur Extent] |
Mappi.. Dev High 1462 % 161 MBfs  34.50 10/ 0,50 MBIs 17.03 1075 44206 5 2010754 o 430,90{)
ann 5 High 1338 % 419MBE 515831005 1214 MBJs 238,70 10/ 958,84 5 42080 e 1.049.0
anp 4 High 1374 % B.01MBfs  128.29|0/s |2.99 MBIs B4.01 10/ 137355 115160 259,37()
ann Klick, 14 705 11 LB 1 L0 (=L =1t 11879100 Q5 A0 A0 190 v] Le[eTE

|[ # Mo Grouping |E|
Mo Grouping
Application

Business Unit

SAR

Praoject

Data Center

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.

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

Extent Utilization available Sample Time

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

(R) Sample Time

Extent Utilization | The percentage of post-cache Service Time used for Write requests out of the

(W) available Sample Time

Bandwidth Amount of data that is being transmitted in a fixed amount of time in response to 10

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
10 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
10 service requests (measured in MB per sec)

Measures the total number of Read/Write 10 service requests passing through the 10

Throughput channel or portion of that channel per unit of time (measured in 10 per sec)
Measures the number of Read 10 service requests passing through the 10 channel or

Throughput (R) portion of that channel per unit of time (measured in 10 per sec)

Throughput (W) Measures the number of Write 10 service requests passing through the 10 channel or

portion of that channel per unit of time (measured in 10 per sec)

Extent Bandwidth

Amount of post-cache data that is being transmitted in a fixed amount of time in
response to 10 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 10 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 10 service requests (measured in MB per sec)

Extent Measures the total number of post-cache Read/Write 10 service requests passing
through the 10 channel or portion of that channel per unit of time (measured in 10

Throughput per sec)

Extent Measures the number of post-cache Read 10 service requests passing through the 10

Throughput (R) channel or portion of that channel per unit of time (measured in 10 per sec)

Extent Measures the number of post-cache Write 10 service requests passing through the 10

Throughput (W) channel or portion of that channel per unit of time (measured in 10 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

The post-cache amount of time a device uses to service a Write request. This is automatically

Time (W) calculated using the seek time, latency and Write data

10 Total number of 10 operations

10 (R) Total number of Read IO operations

10 (W) Total number of Write 10 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 10

Total post-cache number of 10 operations

Extent 10 (R)

Post-cache number of Read 10 operations

Extent 10 (W)

Post-cache number of Write 10 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

(o] SANscreen (regina) e
© - Hle Edit View Policy Action Tools Help Prafile: B
~ -+

Applications &% Switches 5 Hosts f’ Storage Arrays “:“ Paths ‘:I Host Performance l":, Application Performance
- . =

7 Application Performance Last Weex @) BT % [Lastwesk[~] | @
Mame \ Business Unit | Fnu@f| E:demumlzatlun \ Banduwidth \ Thruughpul\ Extent Bandwidih | E;demThruughpuﬂ Enentser\nce Time \ \0 | MBytes | Extent |
Mappi... Dev High 1.54 MBI 3260100 0.72 MBis 16.30 10/ . |833,00.. 2,204 421
app 8 High 14 45% 2514 MBis 53811100 12.96 MBis 26965 10/ 99974 llE.. 2172,0..23,287.7)
app 4 High 1431 % B.23MBis 13271100 310 MBis G671 Qs 24728 11../537 86... 5,763,280
app 3 High 1627 % 11.48MBis  246.71 10 5.81 MBis 124 5310/ 72338 4115422 21,070,2
app 2 High 1431 % TATMBIs 16746100 3.91 MBis 8332 1008 48432 28../1,331,8../14,087 &
app 1 High 1173 % 394 MBIz B34510/z 194 MBis 40.96 Vs 23818 14 BEEST.. 6,830,00
_ ] 0
%Disk Performance o2 B ¥ Z 2 [ nocrouping [+] vaiue gy [Fortion []

014001 Sym-05.. app 1 Host 11 Director!

Name | Storage | App\matmns ‘ Hosts ‘ CapalLly'(GB\ | DlskaLﬁu | Disk Speed RP@ ‘ Type ‘ Position ‘ Role ‘ Vendur| Model | Service Time | Serice Ti
SEAGA. 23.24 23.24

014002 Sym-04... app 1 Host 11 1, EIEIU ooe 10000 Directorl.. SEAGA. 23.24 23.24
014003 Sym-04... app 1 Host 11 1,000.00/6 10000 Directorl.. SEAGA. 23.24 23.24
014004 Sym-04... app 1 Host 11 1,000.00/6 10000 Directorl.. SEAGA. 23.24 2324
014005 Sym-04... app 1 Host 11 1,000.00 6 10000 Directorl.. SEAGA. 2426 2426
014006 Sym-04... app 1 Hist 11 1,000.00/6 10000 Dirgctorl SEAGA. 24 26 2426
014007 Sym-04... app 1 Hiost 11 1,000.00/6 10000 Dirgctorl SEAGA. 24 26 2436
014008 Sym-05... app 1 Host 11 1,000.00/& 10000 Dirgctor SEAGA. 2426 2426
04008 Sym-05_ app i app2 Hosti 1,000.00/6 10000 Director] SEAGA 12.05 3543
e 1
ase
L] g admin ' Last Update: 1:30:21 AM 12014707
Grouping Table Data

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

|| I Mo Grouping |E|
Mo Grouping
Disk Group
Storage
Applications
Hosts
Capacity
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 10
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
10 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
10 service requests (measured in MB per sec)

Throughput

Measures the portion or ratio of 10 service requests by the selected host or application
passing through the 10 channel per unit of time (measured in 10 per sec)

139

Application Performance



Overview

Throughput Total

Measures the total number of Read/Write 10 service requests passing through the 10
channel or portion of that channel per unit of time (measured in 10 per sec)

Measures the number of Read 10 service requests passing through the 10 channel or

Throughput (R) portion of that channel per unit of time (measured in 10 per sec)

Throughput (W) | B0 et channel per it of time (mesurectin 10 per se) o
10 Total number of 10 operations

10 (R) Total number of Read 10 operations

10 (W) Total number of Write 10 operations

Potential The maximum throughput value possible from the physical hardware.
Throughput

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

[0}

HEIE
© - File Edit View Policy Action Tools Help Profile =]
& a, r S L =T
Wpplications = &% Switches © Hosts = f’ Storage Arrays ‘f,_.“ Paths = ‘_:‘ Host Performance > :} Application Performance > 4 b B
- " a -
7% Application Performance Last Week ® BE % |Lastivesk[-] | B
Marme. | Business Unit \ Pmnmﬂ Extent LHilization | Bandwidth | Thrnughput| Extent Bandwidth \ Ex‘temThrnughput\ Extent Service Time | (8] \ MBytes \ Extent |
Mappi.. Dev High 14.01 % 1.54 ME/s 326010/ 0.78 ME/s 16.30 1015 378.40 17.. 833,08 . 880448
app & High 1446 % 2514 MB/s (53811 10/s 1256 MB/S 269 65 10is 999.74 46..12,172,0...23,297.7
app 4 High 14.31 % 6.23MB/s  [1337110/s (310 MB/s BE.71 10is 247.28 11../537,86.. 5763,80
app 3 High 15.27 % 11,48 MB/s 24671 10/s 581 MB/s 124 53 100s 723.39 41..1,9422../121,070,2
app 2 High 14.31 % 7.87 MB/s 167 4810/ |3.91 MBI 83.3210is 484.22 28..01,331,8... 14,0076
app 1 High 11.73 % 394 MB/s  B3.4510/s 1.94 MB/s 40.96 10i= 238.19 14.. BBE,57... 930,00
A | v
%Volume Performance B ¥ I = [iNeonuwing [+]
Wolume \ Applications \ Hosts \ Storage \ Capacity (GB) | Raw Capacity (GB) \ Mapped Pors \Ementutm | Bandwidth | Ban
o003 app 1 Host11 Syrm-05007 a.00 16.00 1712% 0.78 MB/z  |0.38 MB.
o002 app 1 Host 11 Sym-05007 6.00 16.00 11434 % 1.59 MB/=  |0.74 MB.
ooot app 1 Host11 Sym-05007 8.00 16.00 11373 % 1.58 MB/s  |0.79 ME,
1 [l i »
aaeg
= El admin & Last Update: 1:30:21 An 12014/07

Grouping Table Data

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

[ Mo Grouping E|
Mo Grouping o
Storage
Applications
Hosts
Capacity
Business Unit
Project
Tier
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 10
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
10 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
10 service requests (measured in MB per sec)

Measures the total number of Read/Write 10 service requests passing through the 10

Throughput channel or portion of that channel per unit of time (measured in 10 per sec)
Measures the number of Read 10 service requests passing through the 10 channel or

Throughput (R) portion of that channel per unit of time (measured in 10 per sec)

Throughput (W) Measures the number of Write 10 service requests passing through the 10 channel or

portion of that channel per unit of time (measured in 10 per sec)

Extent Bandwidth

Amount of post-cache data that is being transmitted in a fixed amount of time in
response to 10 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 10 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 10 service requests (measured in MB per sec)

Extent Measures the total number of post-cache Read/Write 10 service requests passing
through the 10 channel or portion of that channel per unit of time (measured in 10

Throughput per sec)

Extent Measures the number of post-cache Read 10 service requests passing through the 10

Throughput (R) channel or portion of that channel per unit of time (measured in 10 per sec)

Extent Measures the number of post-cache Write 10 service requests passing through the 10

Throughput (W) channel or portion of that channel per unit of time (measured in 10 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

The post-cache amount of time a device uses to service a Write request. This is automatically

Time (W) calculated using the seek time, latency and Write data

10 Total number of 10 operations

10 (R) Total number of Read 10 operations

10 (W) Total number of Write 10 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 10 Total post-cache number of 10 operations

Extent 10 (R)

Post-cache number of Read 10 operations

Extent 10 (W)

Post-cache number of Write 10 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

(¢] SANscreen (regina)

© - Fle Edit View Policy Action Tools Help Profile |@

LI,

- 3 A, r
Applications % &% Switches [ Hosts = f\' Storage Amays * 7.7 Paths > 'bHuleenurmance x 1"“:)Arufllil:alil:lnPern:lrmam:e * 1 rEBE

ei"@;l\pplit:ation Performance Last Week ) =3 I -]

Marne. | Business Unit \ Prlarmf\ Extent Utilization | Bandwidth | Throughput | Extent Bandwicth \ ExtemThroughput\ ExtentSeNl:eT\me| (s} \ MBytes | Extent|

< ]

Mappi... Dev High 1401 % 154 MBls 3260106 |0.73 WEJS T6.30 101 378.40 17..893,00... B,804,48
app 5 High  14.45% 2514 MB/s (538111045 |12.56 MBls 268,65 I0/s 380,74 46..3,172,0..23,207,7
app & High  14.31% 623 MBls 1337110/ 340 ME/S B6.71 1015 247.28 11.. 537,85 576380
app 3 High 1| Analyze Performance 7110is 551 MBIz 124.53 10/ 72339 411,842 21,070,2
s 2 High 1|  how Performance Chart 4810/ | 3.91 ME/s 8332 100 484.22 20.. 1,331 .. 14,0975
s 1 [ A - A51065 |1.94 MEss 40.95 101 23819 14.. B66,57... 5,930,00

Application Disk Performance

o~ nalyze Performance. ClEd
Analyzing Performance for Application app 5 Last iveek % [Lastwveek [-] B )
Disk Contention f Yolume Contention ] Performance Pattatn } Topology ‘ l
&Application Disk Performance s B ¥ T = () noomuping [+] vawe sy [Pomion [7] b
Mame | Storage ] Applications | HDSTSJ Capacity (GB\.\ Disk Group ] Disk Speed (RPM) | Type ] FUE‘.munJ Role ] VendurJ Mode| \ Senice Time | Sery I]
014000 Sym-05... |app 5 [Host 15 9608 | 7200 Directorl...| |SEAGA.. 13.23 13.23(=] |t
014001 Sym-05... app 8 Host 15| 9608 | 10000 Directorl...| |SEAGA.. 1252 1252|241
014:002 Syrm-05... app 8 Host 16 9608 10000, Directorl... SEAGA... 2463 2483 ||l
014:004 Syrm-05.. app 5 Host 15 9,606 10000, Directorl SEAGA 2378 z37s |
Host 15 5606 10000 Directarl SEAGA 11 67 1167 ||t
014008 Syr-05.. |app § Host 15 9606 10000 Directorl SEAGA 1211 1211 [l
014007 Sym-05. app 5 Host15 9606 10000] Directorl SEAGA 11,67 1167
014008 Sym-05... app 5 Host 15 9608 10000 Directorl... SEAGA... 12.11 1211 |k
014009 Sym-05... |app 5 \Host 15| 9608 | 10000, Directorl...| |SEAGA.. 11.67 11.67
014010 Sym-05... app 8 Host 15| 9608 | 10000 Directorl...| |SEAGA.. 12.11 1211 |IF
014011 Syrm-05... app 8 Host 16 9608 10000/ Directorl... SEAGA... 23.68 2388
| 1 Dl |
&AII Volume Members on Selected Disk B F T 2 [ neoouing =]
Marne. | Head | Storage | Applications | Hosts | Capacity (GB) | Raw Capacity (5B) | Extent Utilization | Bancwidth [ Bandwidth(R) | Bancwidthoty [ Throu|
000 000G Syri05 Host 15 500 16.0013.50 % 159 MBS |0.80 MBJs 0.78 MBIs 3363100
i
q
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Grouping Table Data

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

|[ ) Mo Grouping ||E|

Mo Grouping
Disk Group
Storage

[ aplications
Hosts

Capacity

Grouping Table Data

\/alue By |E|

Fortion

OF) | 100,

349, 2,76

Fatio

240 b M ] =5

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

||[ 1 Mo Grouping

[«]

Mo Grouping
Applications

Hosts

Storage

Storage then Head

Storage then Head then Applications
Storage then Head then Haosts

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 10
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
10 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
10 service requests (measured in MB per sec)

Extent Measures the total number of post-cache Read/Write 10 service requests passing
through the 10 channel or portion of that channel per unit of time (measured in 10

Throughput per sec)

Extent Measures the number of post-cache Read 10 service requests passing through the 10

Throughput (R) channel or portion of that channel per unit of time (measured in 10 per sec)

Extent Measures the number of post-cache Write 10 service requests passing through the 10

Throughput (W) channel or portion of that channel per unit of time (measured in 10 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

The post-cache amount of time a device uses to service a Write request. This is automatically

Time (W) calculated using the seek time, latency and Write data

10 Total number of 10 operations

10 (R) Total number of Read 10 operations

10 (W) Total number of Write 10 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 10 request, in milliseconds

Response Time

(R)

The average time it takes for the volume to respond to a Read 10 request, in
milliseconds

Response Time
(W)

The average time it takes for the volume to respond to a Write 10 request, in
milliseconds
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Extent 10 Total post-cache number of 10 operations
Extent 10 (R) Post-cache number of Read 10 operations
Extent 10 (W) Post-cache number of Write 10 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

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

Volume Member Competition

Analyzing Performance for Application app 1 Today % [Today  [~] %
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|00z ooz |Sym-05007... app 1 Host11  [16.20 % 1.TEME/S  [1.76 MEBfs 36.0210fs 3602 10fs 087 MEfs 16,00 05 0l
0003 o003 [Sym-05007.|app 1 Host11 869% 082 MB/s 082 MBfs 17.8210/s  17.8210fs 047 MBIs 1013 103 0l
4] ST 5 "
%Competition Volume Members ) B ¥ T = () noorouping -]
| Mame | Head | Storage | Applications | Hosts | Extent Utilization | Bandwidth | Bandwidth Diff | Throughput | Throughput Diff | Extent Bandwicth | Extent Throughput | R
looos  ooos | Sym-05007. japp 2 Host1z 1636 % 178 MEfs 178 MEfs 3602106 36.0210fs 058 MEfs 19,05 I0fs 0l
4] T 5 -

Grouping Table Data

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

|[o] Mo Grouping ”EI

Mo Grouping

Applications

Hosts

Storage

Starage then Head

Starage then Head then Applications
Starage then Head then Haosts
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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:

Disk Contention | Yolume Cantention [Analyze Congestion | Performance Pattern | Topology |
Analze By, (O Affected Yolumes (3 Competition [#] Compare wWith:
é\lolume Member Competition Comparing 12467 andt 124607 (200) Be & T = | [[2)Noorouping I~
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Topology

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

O - Ele Edit View Policy Action Tools Help Profile =]
Fa Application Performance f" Storage Performance % Hosgt Performance
% anp < [ s o =
f-} Application Performance tast Week ) B % [Lastweek[~] &
| Mame \ Business Unit | Friarty | Extent Utilization | Bandwidth | Throughput\ Extent Bandwidth | ExtentThmughput| Extent Service Time \ (8] | MEvtes | Extent 10 \ Exte
happl... Dev High 14.62 % 1.61 MBI |34.50 103 0.80 MEis 17.0310s 44206 5 20..975,17... [10,300,1... 4808~
apn S High 13.88 % 2419 MBis 51583 100 12.14 MBS 258.70 [0V 959.64 5 44..2,0904.. 32,351,7... 1,044 2
app 4 High 13.74 % 6.01MB/s  128.2910/ | 2.99 MBS |64.01 1005 237358 11..616,09... 5,530,068 235, =
app 3 High 14.70 % 11.25 MBis (238,81 10s 565 MBJS 119.79 10/ B96.40 5 40...01,803,1.../20,268 6... 955"
app 2 High 13.85 % 7O MBI  [161.09 1005 3.81 MBS G062 100s 468.74 5 27..01,285,8..13,640,4... 644,
<] i1l -
ﬁ: Topology r D ax@e
= Legend B
46 B Connectivity
# , & Magked J M:
Host 15 Swilch 38 Sym-05007 o) JEELE
| PathViolatic
=] W Zoned
| Kl o
Disk FB= & = =  [1-)No orouping[~] value By: [Partion [-] %Volume Performani® ¥  Z =  [()Noorouping [~]
Mame \ Storage | Applications | Hosts | Capacﬂy(GB)] Disk Wolume | Applications \ Hosts \ Storage | Capacity (GB) | Raw Capacity (GE) | Map|
01A:000 Sym-05007 app g Host14 4606 oofo app & Host 16 Sym-04.. 32.00 64.00
01A:001 Sym-05007 app g Host14 4.60 6 oooc app 4 Host 14 Sym-04.. 32.00 64.00
014003 Sym-05007 app g Host1s | 9606 ooos anp 5 Host 15 Sym-05... | 32.00 64.00)
01A:004 Sym-05007 app g Host1s | 9606 ooo4 anpp & Host 16 Sym-04.. 32.00 64.00
01£:005 Syrm-05007 app & Host15 9606  [+]
<] i | E‘ P] T |I|
0B8R
= 3 admin &Y Last Update: 1:54:20 AM 101 508

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:

sz Topology e
[=] Legend 7
’/‘, . B Connectivity
S % ] Masked f M:
Host 15 Switch 38 Sym-05007 : E:t: Winlatit
o H Foned
0 L]

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).

Analyzing Performance for Application app 4 Last Week % 2
Disk Contention | Volume Contention | Performance Patiem | Topology |
&, Daily Performance Pattern Performance Data: Metric:

12:00 A 2:00 AM 4:00 And 6:00 Ah 2:00 A 10:00 Am 12:00 FM 2:00 P 4:00 Ph 6:00 PM 2:00 P 10:00 FM

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:

Wetric: |[Service Time F

Service Time
Service Time Total
Service TimedR)
Service Time)
tilization
Utilization Total
Utilization(R)
|Uilization () -]

Performance Data: [Disk || = |
Disk
wolume
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Overview

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

¢ |dentify 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

o SANscreen (RAN2) b
© - Fle Edit View Policy Action Tools Help Prafile: =]
Vulnerahilities = f Data Saurces % .7 Paths = vialatians W\fiulahons % 7% application Performance F Storage Performance s il =
®, o > =) hop i Ih] > | E
Storage Performance Today «1) BE¥ T2 |Enooouwng [v] % oy [£] @
Mame | volume Extent Utilization | Volume Bandwidth | vVolume Throughput | Extent Bandwidth | Extent Throughput | Disk Service Time | Disk Service Time Total | Disk U|
Syrn-O0AD...|17.95 % 145.00 MBis 3,091 74 105 72.55 MBis 1,546 75 1015 710,227.88 5 71022788 5 13587
Sym-0050... 17.97 % 6332 MBJs 1,340.58 1015 31.46 MBis 569.57 10Js £33,788.125 93,7882 ¢ 36.50
Sym-0500... 1512 % 24,74 MBJs 522.64 |05 12.51 MBis 263.95 0Js 518,490 5 518,490 5 [31.31
Sym-0500...|14.98 % 6,63 MBis 141.5210is 3.25 MBis 59.83 05 240,578.30 5 240,578.30 5 30.38
Syrm-0500... | 14.62 % 2590 MBis 553.82 03 12.74 MBis 272.40 1003 536,211.38 5 536,211.38 5 [29.44
Sym-0500... 11.11 % 304 .53 MBis 4,357.75 1015 101.98 MBis 2,174.46 1005 2588365055 1598865255 2518
Sym-0500...|12.02 % 222 61 MBis 4,754.80 1005 110.25 MBis 2,352.84 1005 2,847,094.50 5  |2,847,894.50 5 |27.58
Sym-0500... |11.36 % 208.20 MBJs 4,439.35 1005 104.27 MBJs 2,223.22 1005 2,45,302255  |1,648,802.255 25.32
Syrm-0500... 17 66 % 193 MBS 40.08 [0is 0.93 MBis 20,54 03 6192542 5 51,8264 5 3840
Sym-0500... 13.26 % 1.48 MBis 31.3210i 0.76 MBis 16.14 105 48,395,485 148,395.49 5 126.89
Sym-0500... [15.50 % 5.35 MBis 111.55 0is 2.58 MBis 5410105 139,689.86 5 139,689.86 5 32.34
<] T m
oae
= g admin & LastUpdate: 10:24:01 AM 1/21/08

Grouping Table Data

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

“[ 2 Mo Grouping |E o,

Mo Grouping Today
Model I?TAE: Last Hour
andar 4 MES Last 24h
SAR o MBS Last\Week
Business Linit - MmCustnm...
Froject

Data Center

Tier
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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 EZ (outlined below in green) to open the Table Customization pane:

E’_) Storage Performance Today (1) Y = |Enoonwng [v] 0 % [Ty -] B
Mare | Volume Extent Utilization | Volume Bandwidth | Yolume Throughput | Extent Bandwidth | Extent Throughput | Disk Service Time | Disk Se Izgta:our Disk
Sym-00500...17.95 % 145.00 MBi= _3,091 T4 1078 72.58 MBis 1,546.75 [0z 71022788 710,237, Last 74h 3587
Sym-00500...17.97 % 63.32 MBis 1,349.58 10/ 31.46 MBI BES.57 10/s 693,788.12s BA3,788.1 U5 Stk 3650
Sym-05007. 1512 % 24 74 WBi= 522 A4 |05 1251 MBis 26395 1005 18480 5 518,450 Riitiii, A
Sym-05007...14.98 % 6.63 MBS 14182 105 3.25 MBS BH.83 |0rs 240678305 240,678, 30,38
Table Customization &,
Marme [ Visible |
Digk Bandwicth
Disk Bandwicth Total
Disk Bandwidth(R)
Disk Bandwicdthia)
Disk10
Disk ID(R)
Disk 10047
Disk MBytes
Disk MBytes(R) O
Disk MBytes ) O
Disk Potential Throughput
Disk Service Time
Disk Service Time Total
Disk Service Time(R)
Disk Service Tirme )
Disk Throughput
Disk Throughput Total
Dizk Thraughput(R)
Disk Thraughputen
Digk Utilization
Dizk Ltilization Total O
Disk UtilizationR) |
Disk Utilizationga) [l [+]
Restare to Default | | Select Al || selecthone |
| ]34 | Cancel |

2. Clickin 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:

F‘J Storage Performance 7oday (1) B ¥ = (Cinoowng [+]] » lrroaav [-]] &

Mame | Yolume Exent Ulilization | Wolume Bandwidih | olume Throughput | Extent Bandwidth | Extent Throughput \ Disk Service Time | DiskS -erztaLDur Disk
Sym-00500../17.95 % 145.00 MBis 3,081.74 104s T2.55 MBis 1,546.756 10/ 710,227.885s 710,227 Last 24h 5.87
Sym-00500..117.97 % F3.32 MBis 1,249.58 10/s 31.46 MBfs BEY.47 0 F93,788.12 5 693,788) Last Week B.50
Sym-05007..15.12 % 24.74 MBis 52284 10/s 12.51 MBis 263.95 05 510,490 5 518,490 e, 1.31
Sym-05007..14.98 % .63 ME/s 141.5210/s 3.25 ME/s B9.83 105 240,578.30 s 240,678 0.38

|[ # Mo Grouping |E|

Mo Grouping
Application
Business Unit
SAR

Praoject

Data Center

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 Actual raw disk capacity used by the volume. For example, a RAID-5 volume uses
(GB) 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

(R)

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

Sample Time

(W)

Extent Utilization | The percentage of post-cache Service Time used for Write requests out of the

available Sample Time

157

Storage Performance



Storage Performance Main Table

Disk Bandwidth

Portion of data that is sent/received in response to 10 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 10
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
10 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
10 service requests to the disk (measured in MB per sec)

Volume Portion of data that is sent/received in response to 10 service requests to the volume
Bandwidth (measured in MB per sec)
Volume Amount of data that is being transmitted in a fixed amount of time in response to 10

Bandwidth Total

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
10 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
10 service requests to the volume (measured in MB per sec)

Measures the total number of Read/Write 10 service requests to the disk passing

Disk Throughput | through the 10 channel or portion of that channel per unit of time (measured in 10
per sec)

Disk Throughput | Measures the number of Read 10 service requests to the disk passing through the 10

(R) channel or portion of that channel per unit of time (measured in 10 per sec)

Disk Throughput | Measures the number of Write 10 service requests to the disk passing through the 10

(W) channel or portion of that channel per unit of time (measured in 10 per sec)

Volume Measures the total number of Read/Write 10 service requests to the volume passing

Th h through the 10 channel or portion of that channel per unit of time (measured in 10
roughput per sec)

Volume Measures the number of Read 10 service requests to the volume passing through the

Throughput (R) 10 channel or portion of that channel per unit of time (measured in 10 per sec)

Volume Measures the number of Write 10 service requests to the volume passing through the

Throughput (W) 10 channel or portion of that channel per unit of time (measured in 10 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

Storage Performance
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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 10 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 10 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 10 service requests (measured in MB per sec)

Extent Measures the total number of post-cache Read/Write 10 service requests passing
through the 10 channel or portion of that channel per unit of time (measured in 10

Throughput per sec)

Extent Measures the number of post-cache Read 10 service requests passing through the 10

Throughput (R) channel or portion of that channel per unit of time (measured in 10 per sec)

Extent Measures the number of post-cache Write 10 service requests passing through the 10

Throughput (W) channel or portion of that channel per unit of time (measured in 10 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

The post-cache amount of time a device uses to service a Write request. This is automatically

Time (W) calculated using the seek time, latency and Write data
Disk 10 Total number of 10 operations on the disk
Disk 10 (R) Total number of Read 10 operations on the disk
Disk 10 (W) Total number of Write 10 operations on the disk
Volume 10 Total number of 10 operations on the volume

Volume 10 (R)

Total number of Read 10 operations on the volume

Volume 10 (W)

Total number of Write 10 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

Number of megabytes read to the volume since last sample collected

(R)

Volume MBytes Number of megabytes written to the volume since last sample collected
(W)

Extent 10 Total post-cache number of 10 operations

Extent 10 (R)

Post-cache humber of Read 10 operations

Extent 10 (W)

Post-cache number of Write 10 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

Storage Performance
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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

_ SANscreen (RAN2) ||

© - EHle Edit Wiew Policy Action Tools Help Prafile
Vulnerahiliies = " Data Sources = ) Paths = = Violations = W\fmlatluns x s Application Performance f’ Storage Performance = 1 v 8
» {4 el < Yo x =
Storage Performance Tooay 11 £ ¥ Tz |@wocowng [+] % [Tomy  [+]

Marne \ Volume Extent Utilization \ Wolume Bandwidth | Vaolume Throughput | Extent Bandwidth | Extent Throughput \ Disk Service Time \ Disk Senice Time Total \ Disk

Syrm-00500..17.99 % 144.00 MBis _1UE1.74I015 7255 MBls 1,546.7510/s F10,227.88 5 710,227.88 5 35.87
Sym-00500..17.97 % 63.32 MBis 1,349.58 10/s 31.46 MB/s 66.57 1005 633788125 633,788.12 5 36.50
Sym-05007 {1512 % 24.74 MBis 622 64 10/ 12.51 MB/s 263.85 10/s 518,480 5 518,480 5 31.31
Sym-05007 . 14.98 % 6.63 MBi= 14182 10/ 3.25 MBfs G9.83 10/s 240,578.30 = 240,578.30 = 30389
Sym-05007 1462 % 25.80 MBi= 55382 0/ 12.74 MBl= 272401008 536,211.38 8 536,211.38 5 28944
Sym-05007.. 1111 % 204.53 MBl's 4,357.7510/s 101.98 MBls 217446 |0/s 2,508,965.25 8 2,508,065.25 8 2515
Sym-045007..12.02 % 2322.61 MBis 4,754.9010/s 110.25 MBJs 2,352.94 |0/s 2,847 89440 5 2,847 89440 5 27.59
Sym-08007 .. 11.26 % 208.20 MBis 4,439.35 10/s 104.27 MB/s 2,2232210/s 2648802265 2648802265 25329
Syrm-09007 .. 17.66 % 1.93 MBS _4U 091055 0.99 MEfs 20.54 10is 61,925.42 5 61,925.42 5 34.40
Sym-05007 .. 13.86 % 1.48 MBS 31.32100s 0.76 MEfs 16.14 1005 43,305.49 5 43,395.49 5 26.89
Sym-05007 . 15.50 % 5.35 MBis 111.85 10/5 2.58 MBIs 54101005 139,689.86 5 138,680.86 5 32.34
4] wiiii | ¥
%Volume Performance s B F () o Grouping [~]

Wolume \ Applications | Hosts ] Storage \ Extent Utilization \ Bandwidth ] Throughput \ Extent Bandwidih \ Extent Throughput ] Response Tir

o001 app 1 Host 11 Sym-05007... 13.46 % 1.73 MBis 35681 10/3 0.76 MBis 15.64 100z Os -4
0onz2 app 1 _HUSH1 Sym-05007... 15.39 % 1.64 MBIS 3561 10/s 0.82 MBIS 17.96 100s Os

0003 app 1 _HDSt11 Sym-05007... 8.10% 0.77 MBIs 16.40 10/s 0.45 MBIS 9.41 10/s O0s

o004 app 2 _Hnst12 Sym-05007... 15.47 % 1.70 MBis 3561 10/s 0.86 MBIs 18.00 1005 as

00os app 2 Host12 Sym-05007... 14.08 % 1.71 MBis 3561 10/s 0.78 MBis 16.38 104s s 4
0006 app 2 Host12 Sym-05007.. 16.93 % 1.68 MBis 3561 10/s 0.94 MBis 19.68 104s s E
00a7 app 2 Host12 Sym-05007... 15.72 % 1.72 MBis 3561 10/s 0.88 MBis 18.27 104= Os

0ons app 2 Host12 Sym-05007...13.85 % 1.65 MBis 3561 1043 0.74 MBis 16.16 100 Os

0014 app 3 Host13 Sym-05007... 18.49 % 2.12MBis 43331003 1.06 MBis 21.46 100 Os

00145 app 3 _HDSH3 Sym-05007... 17.86 % 1.63 MBIS 3561 10/s 0.96 MBIS 20.82 100s Os

0016 app 3 _HDSt13 Sym-05007... 15.42 % 1.65 MBIS 3561 10/s 0.83 MBIS 17.97 1015 O0s

o017 app 3 _Hnst13 Sym-05007.. 14.62 % 1.70 MBIs 3561 10/5 0.83 MBIs 16.38 1045 as E
7 ] [

aae

Grouping Table Data

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

“[ 7 Mo Grouping |E

Mo Grouping
Starage
Applications
Hosts
Capacity
Eusiness Lnit
Froject

Tier
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Volume Performance Column Descriptions

Volume

Name of volume

Applications

Type of application

Name of the Host. There might be more then one Host for a specific volume; in that

Hosts 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 Actual raw disk capacity used by the volume. For example, a RAID-5 volume uses
(GB) 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 10
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
10 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
10 service requests (measured in MB per sec)

Measures the total number of Read/Write 10 service requests passing through the 10

Throughput channel or portion of that channel per unit of time (measured in 10 per sec)
Measures the number of Read 10 service requests passing through the 10 channel or

Throughput (R) portion of that channel per unit of time (measured in 10 per sec)

Throughput (W) Measures the number of Write 10 service requests passing through the 10 channel or

portion of that channel per unit of time (measured in 10 per sec)

Extent Bandwidth

Amount of post-cache data that is being transmitted in a fixed amount of time in
response to 10 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 10 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 10 service requests (measured in MB per sec)
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Extent Measures the total number of post-cache Read/Write 10 service requests passing
through the 10 channel or portion of that channel per unit of time (measured in 10

Throughput per sec)

Extent Measures the number of post-cache Read 10 service requests passing through the 10

Throughput (R) channel or portion of that channel per unit of time (measured in 10 per sec)

Extent Measures the number of post-cache Write 10 service requests passing through the 10

Throughput (W) channel or portion of that channel per unit of time (measured in 10 per sec)

Extent Service The post-cache total amount of time a device uses to service a request. This is automatically

Time calculated using the seek time, latency and Read/Write data

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

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

10 Total number of 10 operations

10 (R) Total number of Read 10 operations

10 (W) Total number of Write 10 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 10 Total post-cache number of 10 operations

Extent 10 (R) Post-cache humber of Read 10 operations

Extent 10 (W) Post-cache number of Write 10 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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Storage Performance and Disk Performance

e SANscreen (RANZ). EPE)
! — .
© - Fle Edt View Policy Action Tools Help Profile: =]
YVulnerabilites = ’ Data Sources ":-“ Paths x "'3".; Violations > W Violations = g,:’ Application Performance = f:‘, Storage Performance 1 r B
Storage Performance Today (11 B ¥ Tz [ENcowng [+] % [y [-] B
Mame Vaolume Extent Wilization | Wolume Bandwidth | Wolume Throughput J Extent Bancdwidth ExtentThroughput] Disk Service Time I Disk Semice Time Total I Disk
Sym-00500..17.95 % 145.00 MBis 3,081.74 10/s T2.55 MBIS 1,546.75 I00s 710227885 710227885 35.87
Sym-00500...17 57 % £3.32 MBI 1,343.58 10/s 31.46 MBI BE3.57 IOfs G33,788.12 5 AA3 788125 36.50
Sym-05007.. 1512 % 24 74 MBI 52264 10/s 12.51 MBI 26395 |0/s 618,400 = 616480 = 33
Sym-05007..14.98 % 6.63 MBrs 1415210/ 3.25 MBIs B9.83 10rs 240578305 240578308 30.38
1|5ym-05007... 14 62 % 25.90 MBrs 553.82 [V 12.74 MBls 272,40 1005 536,211.38 = 536,211.38= 20.44
Sym-05007..11.11 % 204 .53 MBis 435775 10/s 101.98 MB/S 217446 1005 2588865255 2,588,86525 5 25.15
Sym-05007..12.02 % 222 61 MBis 4,754.90 10/s 110.25 MB/S 2,352.94 1005 284780480 1284780450 5 2759
Sym-05007..11.36 % 208.20 MBis 4,439.25 10/s 104.27 MB/S 2,223.221005 2648802255 2,648,80225 5 2632
Sym-05007.. 1766 % 1.93 MBrs 40,09 10is 0.99 MBSs 20.54 10rs 61925425 61925425 3440
Sym-05007...13 86 % 1.48 MBrs 131321005 0.76 MBIs 16.14 10fs 4839548 5 48,38540 5 2A.89
Sym-05007 .. 16,50 % 6.35 MBrs 1115510/ 2.58 MBIs 5410 1005 13868986 5 13068986 5 32.34
4] i 1 3
& Disk Performance s BE ¥ T = |@Noorouing ]
[ Mame J Storage | Applications ] Hoslis J Senice Time ] Sermvice Time Total | Utilization | Utilization Total | Bandwidth | Bandwidth
0124001 Sym-05007... japp 1 Host 11 11,62008s  1163008¢ 3233% 32.33% 1.70MEIS  1.70 MBIS
014002 Sym-05007... japp 1 Haost 11 10,67258s 10672585 20065 % 20,65 % 1.67 MBIs 167 MBIs
014003 | Sym-05007... japp 1 Host 11 9,851 65 5 8,851 655 2737 % 2737 % 1.64 MBIs 164 MBS
01A:004  Sym-05007... app 1 Host 11 11,05351s  |11,053461 s 13070 % 30.70 % 1.68 MB/s  |1.6B MBS
014005 | Sym-05007.. |japp 1 Haost 11 11754875 |1175487s 3265 % 32.65 % 1.61 MBIs  |1.61 MBS
014006 | Sym-05007.. |app 1 Host 11 09,603.23 s 9893238 26.93 % 26.93 % 1.66 MBIz 1 .GG MBis
014007 | Sym-05007... japp 1 Host 11 11,02254s  |11,022.54 5 3062 % 30,62 % 1.68MB/s  |1.6B MBI
012008  Sym-D5007... app 1 Host 11 10,74471s 10744715 2885 % 29.85% 1.63MB/s 163 MBIs
012009 Sym-05007.. app 1, app 2 Host11, Host12 16,80812s 1620812 ¢ 46594 % 46.094 % 2.03MB/s  2.03 MBIS
01A010  Sym-05007.. Japp 1, app 2 Host11, Host12 14825025 148225025 4118 % 41.18% 2.01 MBIs  2.01 MBIS
014011 Sym-05007.. app i, app 2 Host11, Host12 14833045 14893045 4137 % 41.37 % 206 MBIs  2.06 MBI
014012 Sym-05007.. app 1, app 2 Host11, Host12 12,57880s |1257980s 13484 % 34.94 % 2.08MB/s  |2.08 MBis
ase
= i admin Y LastUpdate: 10:24:01 AM 1/21/08

Grouping Table Data
The Disk Performance main table provides the following ways to group the data:
||[ 2 Mo Grauping |E|

Mo Grouping
Disk Group
Storane
Applications
Hosts
Capacity
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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 10
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 10
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
10 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
10 service requests (measured in MB per sec)

Measures the portion or ratio of 10 service requests by the selected host or application

Throughput passing through the 10 channel per unit of time (measured in 10 per sec)
Measures the total number of Read/Write 10 service requests passing through the 10
Throughput Total channel or portion of that channel per unit of time (measured in 10 per sec)
Measures the number of Read 10 service requests passing through the 10 channel or
Throughput (R) portion of that channel per unit of time (measured in 10 per sec)
Measures the number of Write 10 service requests passing through the 10 channel or
Throughput (W) portion of that channel per unit of time (measured in 10 per sec)
10 Total number of 10 operations
10 (R) Total number of Read 10 operations
10 (W) Total number of Write 10 operations
Potential The maximum throughput value possible from the physical hardware.
Throughput
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

7 Storage Performance 7oday 1) ¥ Tz [Evcowpn [¢] @ [ty [+ B
Mame Volume Extent WHilization | Wolurme Bandwidth | Wolume Throughput I Extent Bandwidth \ Extent Throughput \ Disk Sermvice Time | Disk Service Time Total | Disk
Sym-00500...17.95 % 145.00 ME/s 3,091.7410/5 72.55 MEfs 1,546.75 10/s 710,227.88 5 710,227.88 5 35.87
Sym-00500... 17.97 % £3.32 MB/s 1,349.58 10/5 31.46 MEfs BBY.57 |05 603,788.12 5 33,788.12 5 36.50
Sym-D5007... 1512 % 34.74 MBJs — 2.51 MB/s 263.95 |0/ 518,490 518,490 & 31.31
Sym-0S007_14.98 % seaMpis | AnabzePerformance [oyp 5983 1015 DETEI0 S 24057830 5 3038
Sym-D5007... 1 4.62 % 25.90 MB/s Set Annotation » 12.74 MBls 272.40 10z 536,211.38 5 536,211.38 5 20.44
Sym-05007...11.11 % 204.53 MBS | Clear Annatation » [101.98 MBS 2,174.46 10/s 2,506,865.25 ¢ 2,508,065.25 ¢ 2515
Sym-0S007... 12,02 % 222.61 MB/s ETTTITOY 110.25 WEfs 2,352.94 10fs 2,847,894.50 ¢ 2,847,894.50 ¢ 27.59
Sym-05007... 11,36 % 208.20 ME/s 14,439.35 10fs 104.27 WE/s 2,223.2210fs 2,648,802.25 ¢ 2,648,802.25 ¢ 26.32
Sym-D5007... 1766 % 1.93 MBis 40.09 10/s 0.99 ME/s 20.54 1015 61,925.42 5 61,925,425 34.40
Sym-05007... 13.86 % 1.48 MBis 31.3210fs 0.76 MB/5 16.14 105 48,395.49 5 48,395.40 5 26.89
Sym-05007... 15.50 % 5.35 MBis 111.55 10/s 2.55 MB/s 54.10 1015 139,659.86 5 130 A39.86 5 32.34
Storage Disk Contention
« Aralyze Performance EPE
Analyzing Performance for Storage Sym-0500 Last Week % [Lastweek [~] @
Disk Contention [ Analyze Congestion ‘ Perfarmance Pattern | Topology ‘
%Storage Disk Performance 2y = 2] Mo Grouping [+
Y| Mame | Storage | Applications | Hosts | Capacity (GBX.| Disk Grou| Disk Speed (RPM) | Type | Position | Role | Yendor | Model | Service Time | Se
H014:008 Syr-05... app 4 Host 14 1,000.00 6 10000 Director| SEAGA 3377482 237
01A:006 Sym-05... [app 4 Host 14 1,000.00/6 10000 Directarl.. SEAGA. 2377482 737
014:007 Sym-05... |app 4 Host 14 1,000.00/6 10000 Directorl.. SEAGA. 3377482 237
014:008 Sym-05.. appd  |Host14 1,000.00 & 10000 Director| SEAGA 23,774.82 237
014:008 Sym-05... |app 4 Host 14 1,000.00/6 10000 Director| SEAGA 3377482 237
S | |
&,AII Volume Members on Selected Disk « B ¥ T 2 [ Nosousing =1
Mame \ Head | Storage \ Applications \ Hosts \ Capacity (GB)\ Raw Capacity (GB)\ Extent Utilization \ Bandwidth \ E: \R)| Bandwidths ’J| Thrs
0001 0001 |Sym-D5.. app 4 Host 14 8.00 16.0013.86 % 1.02MBis 051 MBS 0.51 MB/s 32.8
0002 0002 |Syrn-D5.. app 4 Host 14 8.00 16.0013.60 % 1.02MBIs 051 MEIS 0.51 MBfS 32.8
0003 (0003 [Syrm-D5.. app 4 Host 14 .00 16.0013.58 % 1.02MBfs 051 MEIS 0.51 MBfs 328
0004 0004 |Sym-DS.. app 4 Host 14 .00 16.0012.39 % 1.02MBis 051 MBIS 0.51 MB/s 32.8

Grouping Table Data
The Storage Disk Performance main table provides the following ways to group the data:

(2] Mo Grouping

Mo Grouping
Disk Graup
Storage
Anplications
Hosts
Capacity
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All Volume Members on Selected Disk Detail Pane

%AII Volume Members on Selected Disk BE ¥ | £ = [[Z)Nocrouping B
Mo Grouping
MHame | Head | Storage | Applications \ Hosts \ Capacity (5B} | Raw Capacity {GE) \ Extent Ltilization \ Bandwidth | EbandA licati
0001 0001 | Syme05.. app 4 .00 16.00 13.86 % 102 MEis 051 M| PPIEEHONS
0002 0002 Sym-D5.. aop 4 200 16,00 13.60 % T0zmBis 051 w05
0002 0003 | Sym-05.. app 4 2.00 16.0013.58 % 102MBIs 081 m[o0TA02
0004 0004 | Sym-05.. app 4 2.00 16.0012.20 % 102MBls 051 (oo then Head o
Storage then Head then Applications
Starage then Head then Hosts
4 »
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

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

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

Bandwidth Total

Amount of data that is being transmitted in a fixed amount of time in response to 10
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
10 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
10 service requests (measured in MB per sec)

Extent Measures the total number of post-cache Read/Write 10 service requests passing
through the 10 channel or portion of that channel per unit of time (measured in 10

Throughput per sec)

Extent Measures the number of post-cache Read 10 service requests passing through the 10

Throughput (R) channel or portion of that channel per unit of time (measured in 10 per sec)

Extent Measures the number of post-cache Write 10 service requests passing through the 10

Throughput (W) channel or portion of that channel per unit of time (measured in 10 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

The post-cache amount of time a device uses to service a Write request. This is automatically

Time (W) calculated using the seek time, latency and Write data

10 Total number of 10 operations

10 (R) Total number of Read 10 operations

10 (W) Total number of Write 10 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 1O request, in milliseconds

Response Time

(R)

The average time it takes for the volume to respond to a Read 10 request, in
milliseconds

Response Time
(W)

The average time it takes for the volume to respond to a Write 10 request, in
milliseconds

Extent 10

Total post-cache number of 10 operations

Extent 10 (R)

Post-cache number of Read 10 operations

Extent 10 (W)

Post-cache number of Write 10 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

Percentage of Read/Write requests that result in cache hits. The higher the number of

Cache Hit Ratio hits versus accesses to the volume, the better the performance.
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Analyzing Storage Performance: Disk Performance Statistics

Disk Performance Chart

[i] Anahlyze Performance

A x|

 [osvaan[-]

Analyzing Performance for Disk 01A:008 Last\veek

Digk Contention [Analyze Congestion ] Performance Pattern ] Topology |

Disk Disk Performance o B ¥ T =@ Noorouping [+]
Mame | Storage | Applications | Hosts | Capacmf(GEl\| Disk Group | Disk Speed (RPM) | Type | Fosition | Rale | Vend0r| Model | Service Time | Service Time T
01A:008 Sym-05... app 4 Host 14 1,000.00 6 10000 Directarl... SEAGA.. 23,774.82 23,7r4.82
@ﬂ Disk Per 7y @& [ [E 0 Time Rangs |LastWweek [+
Litilization
80% Date: 12704 - D6:12:25 AM
50% alue: 50.3
= 40%5 ﬁ__,——" M service Time (Time)
20% _,__—"~ — W service Tire(R) (Time)
0% =] [ M Service Timensn (Time)
T T W Utilization (%)
[ 3 3
- . I Utilization (R) (%)
S 40 W Utilization () (%) ,
~ All Volume I a7 Srauping E"
1 .
;i ] [ Bandwidth(R) (W&
0 :—'_'_'_’_’_ ) :
Mame. | Head | Starage | - [ M Bandwidthia) (s Ry | Bandwidthaan | Throughput [ T
oot o001 Sym-04.. ¢ [] M Throughput (f0¢s) 0.91 MEBis 32.80100s 16
oooz oooz Sym-05.. w ThroughputiR) (/0w 0.51 MBis 32801008 16
0o0z 0003 Sym-05.. ¢ % 17 | 0.51 MBfs 32801005 16
0004 0004 Sym-04.. ¢ Change... 0.51 MEfs 32.8010/s 16
1] ‘_’_’_,_;—'_ S
a 200+
£ 100 E——
[l T T T T T T T T T
Dec 03 2007 Dec 04 2007 Dec 04 2007
08:00 PM 04:20 AM 12:40 PM
< | 3
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Volume Member Disk Performance

Analyzing Performance for Yolume Member 0001 Last Week

Disk Contention fAnaIyze Congestion ] Performance Pattern ] Topology ]

v ] &

‘Volume Member Disk Performance ©) B ¥ T = [E)nNocouping ]
Mo Grouping
Mame | Starage | Applications | Hosts | Capacity (GBY \ Disk Group | Disk Speed (RPM) \ Type | Fosition | Role | Vend0r| hodel | Senvic Disk Grou
014:005 Syrm-05... app 4 Host14 1,000.00 6 10000 Directorl. SEAGA. . EENIZE i R
014008 Sym-05... app 4 Host14 1,000.00 6 10000 Director... SEAGA.. 23,7744 °r|°f'get_
014007 Sym-05... app 4 Host14 1,000.00 6 10000 Director... SEAGA.. 23,774, prt'w Ians
014008 Syrm-05... app 4 Host 14 1,000.00 B 10000 Directorl SEAGA 23,774 CDS s
01A:008Sym-05... |app 4 Host14 1,000.00 6 10000 Directarl... SEAGHA... kY il —
4] i »
AII Volume Members on Selected Disk B 0 Z = 1 |(2)Nocrouping [~]
Mame | Head | Starage | Applications | Hosts | Capacmf(GB) | Raw Capacity (GE) | Extent Utilization | Eandwidth | Eandwidth(R) \ Bandwidthig | Throughput|
0001 0001 Sym-05.. japp 4 Hast 14 X 16.0013.86 % 102MBis 0.1 MBI 0.51 MBJs 32801005 |1
0007 0002 |Sym-05.. app 4 Host 14 8 nn 16.0013.60 % 102MBIs 051 MBS 051 MBIs 32801005 1
0003 0003 |Sym-D5.. app 4 Host 14 2.00 16.0013.58 % 1.02MB)s 0.1 MBS 0.50 MB/s 3280100 1
0004 0004 | Sym-D5.. app 4 Host 14 8.00 16.0013.39 % 102 MB/5  |0.51 MBI 0.51 MB/s 32801005 1
4] | 3
- H = T, .
AII Volume Members on Selected Disk B E = | [[2]No Grouping B
Mo Grouping
Marme | Head | Storage | Applications | Hosts | Capacity (GB) | Raw Capacity (GB) | Extent Utilization | Bandwidth | BaA lications Mo Gre
o001 0001 |Sym-D5... [app 4 Host14 16.00/13.56 % 1.02MB/s 051 ppt
0002 0002 | Sym-05.. app 4 Host14 a.nn 16.0013.60 % 1.02MBis 051 StDS s
0003 0003 | Syrm-05. app 4 Host14 £.00 16.0012.508 % 1.02MBls  05]0 0 A08
Storage then Head
0004 0004 |Syme05.. app 4 Host14 .00 16.00/13.30 % 1.02MB/s 051 o
Storage then Head then Applications
Storage then Head then Hosts
;
WL ] G
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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).

Analyzing Performance for Storage Sym-0050 Last Week % -
Disk Contention | Analze Congestion | Performance Pattern | Topolooy |
% Dally Performance Pattern Performance Data: [Disk [~ Metric: ‘Ser\rice Time IE“

12:00 And 2:00 Al 4:00 Ak E:00 A 8:00 Ahd 10:00 AW 12:00 PM 200 PM 4:.00 PM 600 P S:00 P 10:00 Ph

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:

Performance Data: [Disk |T petric: ||SenriceTime "‘
Disk Service Time =

Semvice Time Total
Service Time(R)
Service Time

| Milization

| Milization Tatal

I Hilization{R)

| Milization{) -

aolurme

FPMH—I
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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:

| . - - kT - |
* -'-QPVID\SIIDHS * WVIDlaIIDnS X :,Appllcat\onPerTormance x FJStnragePerformance x

B

1 r B

|[] Mo Grouping lz”

% |T0day

-]

710,227 86 5
693,780.12 5
516,480 5
24057830 5
36,211 36 5
2,508,865.25 5
2,847,004.50 5
2,648,802.35 5
fi102542 5
40,305 49 5
139,668 86 5

710,227.88 ¢

|B93,788.12 5

518,490 5
240,578.30 5
536,211.38 5

|2,586,865.25 5
2,847,604.50 5

3,648,802 256 5

|61,926.42 ¢
4839549 5

139,689,865

13131

27.58

132,34

36.87
36.50

30.38
29.44
2518

35.32
34.40
26.89

admin o LastUpdate: 10:24:01 AM 1/21/08

O -~ File Edit View Policy Action Tools Help
Yulnerabilities = ’ Data Sources < ffz.“ Paths
Storage Performance Today (11 BT I =
Mame J Wolurme Extent Litilization ] Wolurme Bandwidth ] Wolume Throughput J Extent Bandhwidth ] ExtentThrclughput] Disk Sarvice Time I Disk Service Time Total I Digk U’
Sym-00500..17.95 % 145.00 MEfs 3,091.74 1045 72.55 WE/s 11,546.75 1045
Syrm-00500...17.97 % 5332 MBS 1,349.598 10Js 31.46 MBis GEY.57 100
Sym-DSDDT....15.12 k) 24 .74 MBS :522.64I0.l’5 12.51 mMBis :263.95I0.l’5
Sym-05007...14.98 % F.B3 MBis 141.5210fs 3.25 MBis 6983 1005
Sym-058007...14.62 % 25,90 MBS 553.682 10/ 12.74 MBis 27240100
Symr05007..11.11 % 204.53 MEfs 4,357.75 1015 101,98 MEBfs [2,174.45 1015
Sym-05007...12.02 % 22261 MBis 14.754.90 10/ 110.25 MBS 12,352.94 10/
Sym-05007..11.36 % 208.20 MBESs 4,439.35 0/s 104 .27 MESs 2223321015
Symr05007... 17,66 % 1.93 MBig 40.08 10ig 0.99 MBis 20.54 10ig
Syrm-05007... 13.86 % 1.48 MBis 31 32 10 0.76 MEBis 16.14 [0is
Syirr05007...15.50 % 5,35 MEis Analyze Performance 2,58 MEis 54101005
Set Annotation Alias
Clear Annotation Birthday
Busi Unit
Data Center
Direct Attached
End of Life
Floor
Hot
Note
Project
SAN
Sunset
Tier
i |
o8 a
o 3
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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:

¢ |dentify 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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Overview

_

_ A
Main Menu =
—— Reports
B Client
Reports B Summary Report
User Management E Executive Report
Mail B Application Insight Report
E SNMP Application Insight Array Performance Report
E Service Connect Vulnerability Report
Applications B Symmetrix Report
B About B change Report
B Logout B violation Report
Task Report
Data-Source Report
SAN Utilization Report LY
© License Manager Bl Capacity Management Report
© Troubleshoot
© BackupRestore o
© Service Connect APT Subscrlptlon
v
HetApp Support:
E-mail: support{@netapp.com
Phones):
US & Canada 88-463-8277
EMEA & Europe 00-300-44-HETAPP
Asia & Pacific 800-500-80-300
Online: now.netapp.com

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:

Create Array Performance Report

Report on

List all volumes by throughput

10 per second

[ Generate Report ] [ Subscribe Report

3. The report includes a summary of orphaned volumes, providing the storage information and Raw
Capacity in GB for each:

Summary
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
orage ode Orphaned Ra apa B Orphaned Capa B a oughp Avg oughp
Sym-050074300313 Symmetrix DMX800 16.00 8.00] 0.84] 0.28|
Orphaned Raw Capacity (GB) Orphaned Capacity (GB) Max. Throughput
Host 11 16.00 8.00] 0.25 0.17|
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administrator can identify orphaned volumes measured by throughput:

4. A separate tab in the report provides the specific breakdown of orphaned volume data. The SAN

Orphaned Volumes

Model Volume Capacity (GB)

Raw Capacity (GB)

Hosts Applications

Tier

Sv—-000257700273 |Syme{ 0000 0.05 0.09|us_exchange Gold
Svm-000287700273 [Symne{ 0031 33.72 38.54|us_exchange Gold
Sv-000237700273 [Syrng0151 33.72 33.72|us_exchange Gold
Svm-000237700273 [Symme{0271 272.32 311.22|us_exchange Gold
Syw—-000257700273 |Symng 0209 5.51 17.02|us_exchange Gold
Svm-000257700273 [Syne 02D A 34.04 65.08|us_exchange Gold
Svm-000287700273 |Symne 02 DE 17.02 34.04|5AP [} Gold
Sv-000257700273 [SyangDZED 5.51 17.02|SAF Gold
Svm-000237700273 [Symme{02E1 8.51 17.02|5AF Gold
Syw—-000287700273 |Svne02E2 5.51 17.02|2AP Gold
Sv—-000287700273 Sy 02 E7 17.02 34.04|5AP Silve
Sym-000287700273 |Svmme{ 0ZED .51 17.02|2AP Silve
Sv-000257700273 (Sytne 02 EL 5.51 17.02|5AF Silve
Svm—-000237700273 |Symne{ 02 ER 25.53 51.06|ERP Silve
Syw-000287700273 |Synegf 0331 238.28 z272.32|ERFP Silve
Svm-000287700273 |Syrne{03 4D 238.28 z7z2.32 |ERP Silve
Syw—-000287700273 |Svyne 039D 510.59 553.54|ERP Silve
Sv-000257700273 |Symne 03 D9 102.12 116.71|ERP Silve
Svm-000287700273 [Symne{0449 238.28 z7z2 .32 |ERP Silve
Sv-000257700273 Sy 0265 510.59 583 .54 |ERP Bronze
Syw-000287700273 | Sy 044F 17.02 19.45|Post Bronze
Syw—-000287700273 |Svrane 0483 17.02 19.45|Post Bronze
Sy—-000287700273 | Symme 0487 17.02 19.45|Post Bronze

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.

Orphaned Volumes Report

180



Overview

181 Orphaned Volumes Report



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 10/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:
Main M 4
—EE;—%EH Reports

Client

El Reports Bl summary Report

El User Management Executive Report

E Mail Application Insight Report

SNMP E Application Insight Array Performance Report

Service Connect B vulnerability Report

Applications E1 Symmetrix Report
B About Change Report
Logout Violation Report

Task Report

El Data-Source Report

Bl saN utilization Report

El Capacity Management Report

Subscription

NetApp Support:

E-mail: support@netapp.com
Phone(sk

US & Canada $88-463-8277

EMEA & Europe 00-800-44-HETAPP
Asia & Pacific §00-500-80-800
Online: now.netapp.com
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2. Next, he or she sets the desired parameters to generate the report, which is based on the throughput
(10/s). Throughput is based on the timeframe of Last Hour, Last Day, or Last Week:

Create Array Performance Report

Report on | LastHour v
List all volumes by throughput [EEEEERIE

w100 2 per second

[ Generate Report ] [ Subscribe Report

3. The report, shown on the next page, includes the specific breakdown of tiering data, with a throughput
threshold of >100 10/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 10/s for all the Symms:
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Tiered Volumes

Description
Throughput Threshold [>100 10PS
Storage Model Volume Capacity (GB) w 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 [00AQ 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 [00BO 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 |00AQ 48.00 64.00|uk_dev

Managing Misaligned Tier Volumes
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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
¢ |nconsistent Volume Member Disks RPM

Viewing Vulnerability Data

Click the Vulnerabilities icon 1 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.
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(o}

SANscreen (carlc) EPTES
© - Fle Edit View Policy Action Tools Help Profile: =]

& 3
I, Vulnerabilities < bHostPerrurmance X f‘ Storage Arrays =

1\, Vulnerabilities ¢g)

[ Marre [

Description \
Blocked Hosts

Haosts that are connected to a fabric but cannot access any valume or tape on that fabric
Disconnected Switch Port Zone Members Farts defined in a port-zoning configuration and have na device connected to them
Disconnected WK Zone Members Wik s defined in a Wikl zaning canfiguration and are not cannected to the fabric
Duplicate Backend Volume Assignments Backend volume is assigned to more than one device

High Fabric Port Usage Fabrics in which the number of connected pors is higher than 90%

High Masking Fan-Out Ratio Starage ports where number of masked hosts exceeds 8

High “alume Allocation Storage devices inwhich percentage of masked volumes exceeds 80%

Incomplete Application Yalume Sharing olumes that are not shared by all hosts in application

IncansistentYolume Member Disks RPM Incansistent Yolume Member Disks RPM

Local Replica for Undefined Yolumes Local replica for undefined valumes EE

4 ——— |

iy Inconsistent Yolume Member Disks RPM 3 BY T = [t [~]

\ Storage ] Wolume | Yolume Member ] Hosts ] Digks

= Sym-0.. Sym-05007... |
Syrn-05007... 0000 0o0g 012:000{15000mm), 014:002¢1 0000rprm), 01A:004(10000rprm), 01A:006L..
Syr-05007... 0007 0on7? 014:000(15000rm3, 014:001¢1 0000rpra), 014003010000}, 01A:005(..
Syrn-05007... 000D [iliTi]s] 014:000(15000rm3, 01A4:045(1 0000rpra), 01A:047(10000rrm), 01A:048¢..
Syrn-05007... 001E oo1e 01 A:000(15000rpm), 01TA002(1 0000rpem), 01A003(10000rm), 01A046(..
Syrn-05007.., 0022 00232 01£:000(15000mm), 014:002¢1 0000rprm), 01A4:004(10000rprm), 01A:005¢..
Sym-058007... 0028 nozg

01400001 5000rpm), 01A:001(1 0000rpHm), 01A:002(1 0000k, 01A4:003(...
# Sym-0... Sym-05007...

I

IC

admin &' LastUpdate: 4:59:33 PM 1/21/05

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

SANSscreen 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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! Vulnerabilities Thresholds E'
¥ High masking fan-out ratio
Mumhber of Hosts masked per port:
High wvolume allocation
Percentage of masked volumes:
Low fabric port usage
Percentage of connected ports:
|| High fabric port usage
FPercentage of connected ports:
Restore Defaults | | Cancel | | OK ]

Causes SANscreen to report a
Field vulnerability for ...

High masking fan-out ratio Each storage port for which the
Number of hosts masked per port number of masked hosts exceeds
the stated number.

High volume allocation Each storage array for which the
Number of masked volumes percentage of masked volumes
exceeds the stated percent.

Low fabric port usage Each fabric in which the number
Percentage of connected hosts of connected ports is lower than
the stated percent.

High fabric port usage Each fabric in which the number
Percentage of connected hosts 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:

disk
o0&:001

disk
004,002

disk
004,003

ol 0002
hiember

dlisk
004004

N

Yol 0001
Meta

dizk
00A:006
ol 0001
hember disk
004007
dizk
ooA:008

The idea is to distribute 10--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:

© - Fle Edit View Policy Action

Tools Help Frofile |@| sily ONARO

1, Vulnerabilities o &7
Mame | Description | Qccurrences |
Blocked Hosts |Hosts that are connected to a falric but cannot access any volume or tape on that fabric 0
IDiscaonnected Switch Port Zone Members: (Paors defined in a parkzoning configuration and have no device connected to them 1]
Disconnectad VWWH Zone Members VWS defined in 2 YN zoning configuration and are not connected to the fabric 0
Duplicate Backend Yolume Assignments (Backend volume is assigned to more than one device il
High Fabric Port Usage \Fahbrics inwhich the number of connected ports is higher than 80% 1|
High Masking Fan-Out Ratio ‘Storage ports where number of masked hosts exceeds 8 0
High Yolurme Allocation Storage devices in which percentage of masked volumes exceeds 90% 1
Incomplete Application Yolume Sharing YYolumes that are not shared by all hosts in application il
Inconsistent Volume Mernber Disks RPM Inconsistent Valurne Mernber Disks RPM 4
Local Replica for Undefined Yolumes Local replica for undefined volurmes 0
Low Fabric Port Usage Fabrics inwhich the number of connected pors s lower than 70% o
Replication Capacity Mistatch Replication capacity mismatch between source and target valumes il
Shared YWolume Masking Wolurnes masked to more than one host 0
Urnused Masked Valumes Masked volurnes that are not reachable by any host 0
[volume and Replica Share the Same Disk Wolurme and replica share the sarme disk 1
olurme with Members on Sarme Digk [wolurme cortaing muttiple volurme members on the sarme disk 4
1), Volume with Members on Same Disk B ¥ E 2 [E)Nocrouning ~]
Slorage | Disk | Yolume | Wolume Memhbers | Hosts
Sym-005007430031 g1A000 oo 0000, 000 :HDSH
Sym-005007430031 01A000 o010 o010, 0011 Host 1
Sym-005007430031 01a0M oo ooao, 0oo1 Host 1
Sym-005007430031 0140M o010 0010, 0011 Host 1

o' Last Update: 4:06:42 PM 12021507 ]

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 (|[ - J) 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 The names of volume members that are sharing the same

Members 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).

dizk
0o, 001

dizk
00A:002

disk
00003
ol 0002
hember

-8

dizk

ol 0001 a0, 004

hieta

ol 0009
hiets

0 € (D @

disk
004006
ol 0001
Member disk
00A:007

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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1y, Vulnerabilities e

O - File Edit View Policy Action Tools Help

The Vulnerabilities view in SANscreen displays the Contention issue, highlighted here:

T

b

_ - - :
”_-,Vinual Hosts = 1 Vulnerabilities "";"App\ication Ferformance = \:) Host Performance = F‘:{ Storage Perormance =

B

=]

| Description

High “Yalume Allocation
Incomplete Application Yolume Sharing

Local Replica for Undefined Yalumes
Low Fabric Port Usage

Replication Capacity Mismatch
Shared Volurme Masking

| MHa
IRU AR I A e e e
Unuged Magked Yolumes

Inconsistent Volume Member Disks RPM

TOT A POTTS TWTETE T ET U7 TS RET ST T
Storage devices inwhich percentage of masked volumes exceeds 70%
Yolumes that are not shared by all hosts in application

Inconsistent Volurne Mermber Disks RPM

Local replica far undefined valumes

Fahrics inwhich the number of connected ports is lower than 50%
Replication capacity mismatch hetween source and target volumes
volumes masked to rmora than one host

hasked valumes that are notreachahle by any host

Volume and Replica Share Same Disk

Yolume and replica share the same disk

<1

=]

o]

Applicable with any presentation order ( lm) 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.

1y, Volume and Replica Share the Same Disk e B ¥ I = [E)Nocouing [~]
Starage [ sourcewvolums | Target Volume [ Hosts [ Disks
Syrm-005007 aogz a0As nj_exch002 014027, 014028 =
Syrm-005007 aogz 00AB nj_exch002 014032
Sym-005007 aoca QoFz2 nj_exch002 014044 <
Syim-005007 aoca QoF3 nj_exch00z2 014045, 014049 i
Syrm-005007 aocs 0107 nj_exch002 014043, 014:044, 01A:046
Syrm-005007 aoncs 011B nj_exch002 014044 014046 01A:048
Sym-005007 O0EB O0FA nj_exch002 014005
Syim-005007 O0ER O0Fe nj_exch00z2 014007, 014008
Sym-005007 O0ER 010F nj_exch002 014006, 01A:008
| (K1 i | E‘E
13
LI admin ' LastUpdate: 12:30:17 Ad 12031007
Vulnerabilities Details
Field Description
blank
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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).

disk
a0A:001
T200RPM

disk
004002
T200RPM

?QUDRP‘M
ol 0002

tember
disk
00a:004
1 0000RPR

ol 0001
heta

7200RPM

cdizk
004006
T200RPH

ol 0001

ember disk

anaA: 007
T200RPM

dizk
004,008
T200RPM

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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O -~ File Edit View Policy Action Tools Help

F 3
i, Vulnerabilities = fb HostFerdormance = f‘ Storage Arrays <

1), Vulnerabilities o

The Vulnerabilities view in SANscreen displays the Contention issue, highlighted here:
o _ ShNscreen {carlc)

E

ST

Mame |

Diescription |

Blocked Hosts

Disconnected Switch Port Zone Members
Disconnected YWAH Zone Members
Duplicate Backend Yolurne A
High Fabric Port Usage

High Masking Fan-Out Ratio

Hogts that are connected to a fabric

Wi defined in a Wik Zoning co

igniment

Paorts defined in a por-zoning configuration and have no device connected to them

Backend volume is assigned to more than one device
Fahrics in which the number of connected ports is higher than 90%
Storage ports where number of masked hosts exceeds 8

but cannot access any volume or fape on that fabric

nfiguration and are not connected to the fabric

High Yolume Allocation

Incornplete Application Wolume Sharing
IncongistentVolume Member Disks RPM
Local Replica for Undefined Yolumes

Storage devices inwhich percentage of masked volumes exceeds 90%
volumes that are not shared by all hosts in application

Incongistent Volume Member Disks RPM

Local replica far undefined volumes

<

----- 1

i), Inconsistent Volume Member Disks RPM 3 BT Z =

|[a",l Starage lz”

| Storage ] Yolume

Wolume Mermber

J Hosts ] Disks

= Sym.0... Sym-05007...

& Sym.0... Sym 05007...

Sym-05007... 0000 noon
Sym-05007 .. 0007 ooo7
Sym-08007 .. 0000 {u]u]u]n]
Sym-05007.. 0018 k] =}
Sym-05007... 0022 [i]upevd
Sym-05007.. 0028 iluet}

01A:000(15000rpm), 01A002¢10000rpm), 01A004010000rpm), 01A006(...

014000¢15000rpr, 0140011 0000m M), 014003100008, 014005

01A000(15000rpm), 114:045(1 0000rprm), 01 A4 7(10000mm), 014048
01A000(15000rm), 01A:002(1 0000rprm), 01A:003¢1 0000 M), 014046
01A4:000¢15000mprm), 014:002¢10000rprm), 01400401 0000mmy, 014005

014000¢1 5000/, 0140011 0000m M), 014002100008, 01A003(

D

admin <Y Last Update: 4:53:33 PM 1/21/08

Vulnerabilities Details

Field Description

blank . . . a)
Applicable with any presentation order (lm) 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

NetApp



Appendix A: :

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

NetApp



Appendix A: :

% write miss

% sequential 10

% 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

NetApp
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acquisition event log
detail pane 7, 87
Acquisition Units 1
array performance 85
Affected Volume Members 126
Alerts
sorted by Switch Then Port 15
Alerts Pane 15
Alerts Table
Column Descriptions 15, 24
All Volume Members on Selected
Disk 93, 145, 170
table of metrics 122, 170
All Volume Members on Selected Disk
detail pane 98, 120, 121, 170
Allocate Capacity to an Existing Host 94
Allocating Capacity to a New Host 92
Analyze Performance 118, 125
Host 98
analyze performance characteristics 100
Analyze Performance view 93
Analyzing Congestion 64
Analyzing Storage Performance 169
Disk Performance statistics 173
Application 70, 132
Application Disk Performance 144
Application Insight Array Performance
Report 178, 182
Application Insight Report 70
application level performance
problem 98
Application Performance 132
overview 132
usage patterns over time 132
Application Performance and Disk
Performance 138
Application Performance and Volume

Performance 141
Application Performance Column
Descriptions
table of metrics 135
Application Performance Main Table 133
Application Performance Metrics 81
Application then Device grouping 37
Architecture 1
array performance component 76
Application Performance 77
default view 77
flow of data 79
Host Performance 77
overview 76
setup 84
Storage Performance 77
array resources
how consumed 76
array statistics
collection 86
availability problems
prevention 76
available Annotations with the array per-
formance component 130

B

Balance Index 48
Balancing Array Resources
allocate capacity to existing host 92
allocate capacity to new host 92
Balancing the Data Flow 50
Business Continuance Volume--BCV 192

C

Capacity Allocation
Overview 55
Capacity Management 55
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causes for contention

analyze in arrays 100
causes of performance degradation 97
changes

looking for vulnerabilities in the SAN 186
Changes detail pane 23
Client in Application Insight 1
columns in tables

dragging/dropping to position 104, 135, 157

hiding 103, 134, 156
Competing Volume Members 99
component 76
configuring Phone Home 9, 89
Congestion, Analyzing 64
Connected 15

Contention and Performance in arrays 96

contention for disk resources 96
contention for space on the disk 119
contention for the same disk
resources 98
contention issue
Vulnerabilities 193
critical array metrics 76

D

Daily 127, 152, 175
Daily Performance Pattern 175

Daily Performance Pattern Graph 127, 152

Daily Performance Pattern graph 175
Daily Traffic Pattern graph 43
Data Flow, Balancing 50
data sample
recommended values 9, 89
Data Source configuration
array performance 86
Data Source verification 87
data sources
acquired incorrectly 7, 87
data sources for SANscreen 84
Data Support Matrix 84, 86
Data/Time Stamp 20, 108
Disk Contention 118
Disk Contention tab 93, 98, 119
Disk Contention views
using Analyze Performance 144
Disk Performance Chart 173
Disk Performance Column
Descriptions 110

table of metrics 138, 167
Disk Performance detail pane 77, 92, 109
portion, total, ratio 80
Service Time 80
documentation set 4
drilling into the Host Main Table 118

E

enabling application data collection for
all Switch Data Sources 85

End 15

Extent Utilization 100

F

fabrics/VSANs
thresholds, defining 188

G

grouping table data 104

H

Hiding Columns in Application Perfor-
mance Table Display 134

high utilization
state of devices 183

Host 102

host and applications
effect on arrays 76

Host Performance Column
Descriptions 104

Host Performance Main Table 129
all hosts consuming resources 102
array performance 102

Host Performance Metrics 81

Host Performance profile 77

Host Performance Table Display
hiding columns 103

Host Performance view 94
topology 94

hosts
masking 188
paths originating from 28, 151
vulnerabilities related to 191

hot arrays 96

hot disks, volumes, volume members 96
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icons
device icons in topology view 28, 151
used to indicate type of change made 24
Identify Imbalanced Multipath Configura-
tion in Hosts 48
Identify Multipath Problem Hosts 46
identifying resources for Storage
Allocation 55
impacted hosts and application
array performance 96
impacted hosts or applications 96
summary of the process 96
Inconsistent Volume Member Disks RPM
Vulnerability 194

L

Load Analyzer Pane
descriptions 30

M

managing Misaligned Tier Volumes 182
Maximum 15
maximum threshold 13
Metrics legend 20
Minimum 15
Misaligned Tier Volumes
managing 182
Monitor
Confirm Alerts 18
Monitor Main Table
Alerts 14
column descriptions 14
Last Time 14
Maximum 14
Minimum 14
Period (min) 14
Settings 14
Status 14
Thresholds 14

o)

orphaned volumes
identifying 178

Orphaned Volumes Report 178
overview 178

sample 180
overview
SANSscreen client topology 28

P

performance
proactive solution for arrays 76
performance bottlenecks 96
Performance Chart
Host Performance and Contention 97
Performance Chart detail pane 19
Performance Chart Metrics legend 20
Performance Chart Pane
Y-Axis 22
Zooming 22, 108
Performance Chart View
Data/Time Stamp 20
Performance Charts
array performance 78
Performance Data Threshold
CRC Rate 17
descriptions 17
Errors Rate 17
Formulas 17
Loss of Signal 17
Loss of Sync 17
Received Utilization 17
Transmit Utilization 17
Utilization 17
performance degradation
isolating cause in arrays 98
performance metrics 107
Performance Pattern tab 118
performance trends and patterns
arrays 78
Performance Views 11
Monitor 12
Monitor Main Table 13
Navigation Icon 11
Overview 11
Phone Home
configuration screen 9, 89
send method 9, 89
setup 9, 89
Troubleshooting menu 9, 89
Port 15
ports
fabric port usage and host 188
masking a volume to host 188
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potential contention and degradation of
service 192

proactive distribution of capacity
array performance 102

R

real-time performance data 76
Recent Status column 7, 87
reclaim volumes

orphaned volumes 178

S

SANscreen Administration web portal 9,
89
sending performance data
methods 9, 89
Server in Application Insight 1
Service Insight product 82
Service Time 100, 127, 152
portion 80
ratio 81
total 80
setting and clearing Annotations 129
Setting Annotations
Host Performance 176
Storage Performance 176
Volume detail pane 176
setting Monitor Threshold fields 16
setting Performance Thresholds 16
setting up Application Insight 3
array performance 84
overview 3
setting up array performance in Applica-
tion Insight 84
setting up data sources
array performance 84
Start 15
Storage 154
storage array performance problems
analysis 96
storage arrays
thresholds, defining 188
storage arrays. See also storage
devices. 188
Storage data sources
enabling application data collection 85
storage devices
for a path 28, 151

Storage Disk Contention 169
Storage Performance 154
overview 154
Storage Performance and Disk
Performance 166
Storage Performance Main Table 129, 155
Storage Performance Metrics 81
Storage Performance statistics 154
Storage then Head
grouping in array performance 93
Switch 15

T

Table Customization pane

Host Performance 103
threshold, maximum 13
thresholds, setting

fabric port usage 188

storage devices 188
thresholds,setting

volume masking 188
Tiered Volumes

sample report 184
Tiered Volumes report 182
tiering strategy 182
topology

Application Performance 150
Topology and Allocation

array performance 95
Topology Pane

overview 28
topology pane

described 151

overview 151
Troubleshooting

SANSscreen server 9, 89

U

underutilized storage volumes

identify 178
using the Array Performance views 97
utilization thresholds. See thresholds. 41

\'}

Value 15
viewing Vulnerability data 186
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contrasted to vulnerabilities 186
Volume and Extent Metrics
array performance 80
Volume and Replica Share Same Disk
Vulnerability 192
Volume Contention 118
Volume Contention tab 124
Volume Contention View
comparing different dates 99
Competing Members 99
Extent Utilization 100
Volume detail pane 129
volume masking
thresholds, defining 188
Volume Member Competition 125, 126
Volume Member Disk Performance 174
Volume Members 99, 120
Volume Members in competition 125

Volume Members view 125, 126
Volume Performance Column Descrip-
tions
table of metrics 141, 163
Volume Performance detail pane 78, 112
Volume with Members on the Same Disk
vulnerability 189
Vulnerabilities 186, 193, 195
contention issue 190
contrasted to violations 186
main table 186
setting thresholds 187
Vulnerabilities detail pane 186, 187, 191
Vulnerabilities details table 191, 193
Vulnerabilities for array performance 186
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