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Solution Architecture

Overview

SQL Server Management Studio (SSMS) is an integrated environment for configuring, managing, and
administering all components within Microsoft SQL Server. The tool includes both script editors and
graphical tools that work with objects and features of the server.

A central feature of SSMS is the Object Explorer, which allows the user to browse, select, and act on any
object in the server. SSMS is the principal database administration portal for Microsoft SQL Server
databases, and many database administrators use it extensively to perform their job responsibilities.

The NetApp SANtricity add-in for Microsoft SQL Server Management Studio (SSMS Storage Explorer)
extends the out-of-box SSMS functions to give the database administrator insight into the NetApp E-
Series storage subsystem and to provide feedback on the proper functioning of that storage.

Figure 1shows an overview of the architecture of the SSMS Storage Explorer add-in. The add-in is
integrated with SSMS as a client-side extension that displays the logical and physical properties of
attached storage and that generates and displays performance reports.

Figure 1 Architecture for NetApp SSMS Storage Explorer Add-in
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Server Architecture

The server-side (managed host) services are installed and run in the background, independently from
the client. Most of the work on the server side is performed through PowerShell cmdlets, which connect
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to the attached NetApp E-Series storage devices that are collecting storage subsystem configuration
information. All data collected on the server side persists in a set of SQL Server Storage Explorer
database tables that are created during installation. The server-side services handle the following tasks:

Discovery of the attached NetApp E-Series storage subsystem

Retrieval and persistence of the discovered storage subsystem’s logical and physical properties
Retrieval, persistence, and generation of the discovered storage subsystem’s performance data
Retrieval, persistence, and generation of the mapping of a database instance to a volume or LUN
Retrieval and notification of non-optimal storage system events

Retrieval and notification of non-optimal Storage Explorer SQL Server Agent job events

Storage Explorer Database

The Storage Explorer database is a SQL Server database with tables and relationships that describe the
high-level storage objects (such as storage systems, volumes, volume groups, thin-provisioned volumes
[TPVs], dynamic disk pools [DDPs], disk drives and disk enclosures), the high-level, host-side
presentations of the exposed storage (such as LUNs, physical devices, and operating system [OS]
partitions), as well as current and historical non-optimal alert conditions including SQL Server Agent job
events.

The Storage Explorer database and the SQL Server jobs used to insert configuration, performance, and
alerting data into it are created during the installation of the add-in server components. The Storage
Explorer database can be created in the default location for the SQL Server system databases or in an
alternate location chosen by the database administrator.

NOTE No other install-time configuration of the Storage Explorer database is available.
Data Collection

One service and three SQL Server jobs are installed and run for each SQL Server instance. The service,
SSMS Storage Explorer BusScan, is installed on the local system during the SSMS installation. This
service scans the SCSI bus for new volumes that are used by SQL Server. The three SQL Server jobs
collect configuration, performance and alert data:

o Configuration data collection (StorageExplorer ConfigScript)
e Performance data collection (StorageExplorer PerfScript)
e Alerts data collection (StorageExplorer AlertScript)

Configuration data collection is handled by the StorageExplorer ConfigScript SQL Server job. It

inserts data into the Storage Explorer database configuration tables. The BusScan service produces the
BusScan.txt file every two minutes. The ConfigScript reads the BusScan.txt file for the connection
information of the array(s) and updates the database if needed.

The StorageExplorer PerfScript job handles the performance data that is collected from all

drives, volumes, volume groups, TPVs, and DDPs, and from the storage system; the data is inserted into
the performance tables. Performance data is collected at regular intervals; the default interval is10
minutes, but the length of time can be modified in the SQL Server job management interface.

Non-optimal storage system conditions are managed by the StorageExplorer AlertScript. Alert
data is collected at regular intervals; the default interval is10 minutes, but the length of time can be
modified in the SQL Server job management interface.

The alerting for Storage Explorer's SQL Server Agent jobs is handled within each job.

The three SQL Server jobs run periodically and restart automatically when the host is rebooted. For the
SQL Server jobs to run, the SQL Server Agent service must be running on the host OS. The installation
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program and the cmdlets invoking the jobs verify that the SQL Server Agent service is running and
provide notification if it is not.

Client Architecture
The add-in client architecture is comprised of several components, as illustrated in Figure 2.

Figure 2 NetApp SSMS Storage Explorer add-in client architecture

Architecture Reports

Storage Explorer SYMbol

SQL Server Management Studio

PowerShell

The components include the SSMS Storage Explorer add-in, the Storage Explorer reports, and a report
generator.

The add-in client uses the communication protocols built into SSMS. When a database is added to the
server, the add-in collects information specific to a SQL Server database instance, the physical
mappings from the database to a LUN, and the performance statistics. Data is retrieved though a set of
queries to the specific views created on the SQL Server instance. The context of the data (logical,
physical, performance, or alert) is indicated by the view names.

Retrieved data is displayed in different ways. Metadata describing the physical and logical elements
(such as the database, LUN, volume, or volume group) is displayed in a grid; performance data is
displayed in a graphical report; and alerting data is displayed as a badge on the appropriate icon.

The data flows for the SSMS Storage Explorer add-in are illustrated in Figure 3.
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Figure 3 Data flows for SSMS Storage Explorer Add-in
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Multi-Instance Architecture

The Storage Explorer add-in is designed to work with multiple instances of SQL Server, using the
previously described client-server architecture for each instance. The Storage Explorer database is
installed on each instance that has a NetApp E-Series storage system as its storage subsystem, as
shown in Figure 1Error! Reference source not found.. Then all needed data is read from the Storage
xplorer database by the client, as shown in Figure 2.

NOTE The Storage Explorer database can be installed on an instance that is not using Netapp E-Series
storage. Since no database files reside on volumes using E-Series storage, those databases will
not be listed in the Storage Explorer view.

NOTE The storage subsystems of multiple instances cannot be viewed simultaneously, but only one at
atime.

The Storage Explorer add-in also works in a cluster environment. When a cluster fails over or fails back,
the add-in continues to properly display NetApp E-Series storage properties.
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Deployment Procedures

Table 1 Add-in for Microsoft SQL Server Management Studio prerequisites

Description

A NetApp storage system, using an E2600, E2700, E5400,E5500, E5600, EF540, EF550, or EF560 controller

A NetApp storage system, using firmware versions 7.84, 7.86, 8.10, or 8.20

The Standard, Enterprise, Datacenter, or Cluster x64 version of Microsoft Windows Server 2008 R2, Windows
Server 2012, or Windows Server 2012 R2

SQL Server 2008 R2 Enterprise, SQL Server 2012 Enterprise, or SQL Server 2014 Enterprise

PowerShell 2.0 or later

.NET Framework 3.5
.NET Framework 4.0
.NET Framework 4 Client Profile

Download SSMS Storage Explorer Add-in 1.3

The Microsoft SQL Server Management Studio (SSMS) Storage Explorer add-in download contains the
following files:

®¢ SSMS StorageExplorer <ARCH> 01.30.xxxx.3000.exe
o  “NetApp SANTricity Add-in for Microsoft SQL Server Management Studio 1.3”

The SSMS Storage Explorer add-in can be downloaded from the NetApp Support site.
Install SSMS Storage Explorer Add-in 1.3
To install the SSMS Storage Explorer add-in, complete the following steps:

1. Close any open SSMS sessions.
2. Locate the SSMS_StorageExplorer executable file.
3. Start the installation:

e Toinstall the add-in on a client computer, perform the installation as the local administrator of
the client or right-click the SSMS_ StorageExplorer executable file and select Run as
Administrator.
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Organize v Open Share with v Burn New folder
X Favorites Name Date mod]ﬁed Type
Bl Desktop ‘ SSMS_StorageExplorer Application
& Downloads ﬁ winscp516setup S w— Application
% Recent Places 2 Exchange fitk ss Bcuynlstrator WinZip File
VB VNC-Viewes:50.5-Win| | 1| 12 0ieshoce compebity Application
4 Libraries &l PortQryv2 FLE Application
B Documents @ WinZipl75 Share with Application
& Music 2 NetApp-CableConnect s WinZip File
(=] Pictures &, Tzip-setup Application
B videos 2| DebugAnalysis WinZip WinZip File
2] QLogic_5.00.0009 Pin to Taskbar WinZip File
1% Computer 2 q23wx64W125tonQ111 Pin to Start Menu WinZip File
&ls OSDisk (C:) | PFK_Bootcamp Restore previous versions WinZip File

e Toinstall the add-in on a SQL Server host, perform the installation as the server administrator.
This installation type includes both the server components and the client components of the add-

n.

NOTE If an older version of SSMS Storage Explorer is already installed on your system, an

informational message is displayed that an upgrade will be performed. See section Upgrade

SSMS Storage Explorer Add-in 1.0 to 1.3.

This setup will perform an upgrade of 'SSMS Storage Explorer'. Do you
want to continue?

4. On the Welcome page of the installation wizard, click Next.
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Welcome to the InstallShield Wizard for
NetApp SANtricity Add-In for Microsoft SQL
Server Management Studio 1.3

The InstallShield(R) Wizard will install SSMS Storage Explorer on
your computer. To continue, click Next.

WARNING: This program is protected by copyright law and
international treaties.

< Back Next > I l Cancel I

5. If you are installing SSMS Storage Explorer for the first time, go to Step 8.
6. If you are reinstalling the same version of SSMS Storage Explorer, you can choose either to repair
installation errors in the program or to remove the add-in before reinstalling it:

e To repair the installation, select Repair, click Next, and go to Step 10.

Program Maintenance

Repair or remove the program.

@ Repair

Repair installation errors in the program. This option fixes missing or
corrupt files, shortcuts, and registry entries.

) Remove

@ Remove SSMS Storage Explorer from your computer.

InstaliShield

[ < Back ][ Next > ][ Cancel ]

e Toremove SSMS Storage Explorer, select Remove and verify that all SQL Server instances
have been removed from Instance Manager before proceeding. Click Next.
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Remove Instances Prior to Uninstall

It is recommended that all instances be removed from the SSMS
Storage Explorer Instance Manager prior to preforming an uninstall
of SSMS Storage Explorer.

[.7

If instances are not removed from the Instance Manager, the two
Storage Explorer SQL Server agent jobs must be removed manually
from the SQL Server Management Studio.

Click Next to continue or Cancel to exit and remove any instances
using the SSMS Storage Explorer Instance Manager.

InstallShield

skt (ocae)

7. Click Remove to complete the removal of SSMS Storage Explorer.

Remove the Program

You have chosen to remove the program from your system.

Click Remove to remove SSMS Storage Explorer from your computer. After removal, this
program will no longer be available for use.

If you want to review or change any settings, dick Back.

InstallShield

[ <Back ][ Remove ][ concel ]

8. Accept the terms of the license agreement and click Next.
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License Agreement

Please read the following license agreement carefully.

END USER LICENSE AGREEMENT A

This end user license agreement ("Agreement") is a
contractual agreement between you ("You" or

"Your") and Netipp ("Netipp"), and provides the
terms under which Netipp licenses its 1) software,
including where relevant, backup and recovery,
disaster recovery, storage efficiency and
management software, operating systems, protocols,
updates and upgrades ("Software™), and ii) v

(® I accept the terms in the license agreement

(O 1 do not accept the terms in the license agreement

InstallShield

< Back H Next > | [ Cancel

9. Accept the default destination folder for the installation, or click Change to install the software to a
different folder. Click Next.

Destination Folder

Click Next to install to this folder, or click Change to install to a different folder, n NetApp’

__J Install SSMS Storage Explorer to:

C:\Program Files\NetApp\StorageExplorer\,

InstallShield

| <Back || Next> || cCancel |

10. Select the installation type. You can install only the client components or you can install the server
components plus the client components. Click Next.

NOTE To perform a server installation, you must be running the installer as the server administrator.
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Install Type Selection

Install Server or Client components.

Install Server or Client components

(O Server Components (Includes Client Components)

Storage Explorer Add-In components required for a SQL Server host
installation. SQL Server is required for this installation type.

O cClient Components

Storage Explorer Add-In components required for a client computer
installation.

InstallShield

| <Back | Next> || Cancel

11. When you are ready to install the add-in, click Install.

Ready to Install the Program

The wizard is ready to begin installation.

Click Install to begin the installation.

If you want to review or change any of your installation settings, click Back. Click Cancel to
exit the wizard.

Instalishield

[ < Back || Install | | Cancel |

NOTE If you are repairing the add-in components, click Install to begin the repair process.
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Ready to Repair the Program

The wizard is ready to begin installation.

Click Install to begin the installation.

If you want to review or change any of your installation settings, dick Back. Click Cancel to
exit the wizard.

InstaliShield

<Back || mstal ][ cancel

12. If you chose to install only the client components in Step 10, the installation is complete. You may
select the Show the Windows Installer Log checkbox to view the installation log file, if desired. Click
Finish to exit the installation wizard.

InstaliShield Wizard Completed

The InstallShield Wizard has successfully installed SSMS
Storage Explorer. Click Finish to exit the wizard.

["] show the Windows Installer log

< Back Cancel

13. If you chose to install the server components plus the client components in Step 10, the last page of
the wizard will include the Launch Storage Explorer Instance Manager Tool checkbox. Select this
checkbox and click Finish to exit the installation wizard.
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12

InstallShield Wizard Completed

The InstallShield Wizard has successfully installed S5M3
Storage Explorer. Click Finish to exit the wizard.

[v] Launch StorageExplorer Instance Manager Tool

[] show the Windows Installer log

< Back Cancel

14. To finish the installation of the server components, proceed to the next subsection, “Install Server
Components (Including Client Components).”

Install Server Components (Including Client Components)

The SSMS Storage Explorer add-in can monitor only NetApp E-Series storage systems. Although the
add-in can be installed on a SQL Server instance that does not have databases residing on a NetApp E-
Series storage system, it cannot provide information about them.

NOTE The SQL Server Agent for the instance must have the required permissions (such as those
granted by the Local System account or be part of the local administrator group) on the local
server during the installation to create database files on the server.

To finish the SSMS Storage Explorer installation and install the server components in addition to the
client components, complete the following steps:

1. Complete the previous procedure, “Install SSMS Storage Explorer Add-in,” making sure to:

e Run the installer as the server administrator.

e Select Server Components as the type of installation in Step 10 of that procedure.

e Select the Launch Storage Explorer Instance Manager Tool checkbox on the last page of the
installation wizard before clicking Finish.

2. Once you click Finish to exit the installation wizard, Instance Manager starts and searches for any
SQL Server instances that are installed on the server and that do not have Storage Explorer SQL
Server Agent jobs installed on them.

NOTE It is possible for the SSMS Storage Explorer database to exist without the jobs.
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Query for Instances

Querying for SAL Server instances

3. Add SQL Server instances to the SSMS Storage Explorer installation:
a. Select the type of connection security to use for connecting to SQL Server.

NOTE If you select SQL Server authentication, the credentials must be validated before you
can proceed.

NOTE For alogin ID to be able to perform the installation, it must be a member of the SQL
Server sysadmin role.

b. Select the first SQL Server instance to be monitored by SSMS Storage Explorer and click Add
Instance.

NOTE Instance Manager installs the Storage Explorer database, procedures, and required jobs to
collect configuration and performance data only from NetApp E-Series storage systems. The
only method for changing the file paths for the Storage Explorer data and log file is to use
the Browse button. If the Storage Explorer database already exists, the path may not be
modified, and the Browse button is disabled.

NOTE If the below message is received during instance installation, it will be necessary to
download and install the Microsoft SQL Server 2008 R2 Management Objects and Microsoft
SQL Server System CLR Types found at Microsoft® SQL Server® 2008 R2 Feature Pack.

Database Creation Error -

8 Failed to create the Storage Explorer database on EFS50CLIENT.:
Could not load file or assembly "Microsoft.SqlServer.BatchParser,

Wersion=10.0.0.0, Culture=neutral, PublicKeyToken=89845dcd8080cc91'

or one of its dependencies. The system cannot find the file specified.
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n Storage Explorer
NetApp

Use this tool to manage all of your SSMS Storage Explorer instances on this server.

Add Instance [ Remove Instances |

Connect using:

O Integrated security - Windows authentication

® SOL Server security - Enter login and password below

Login: | i I

Password: I“.."" l l Validate

Database server name:

EF550DB v ]

Path to Storage Explorer data file [.mdf);

C:\Program Files\Microsoft SOL Server\MSSQL12 MSSQLSERVER
\MSSQL\DATA

Path to Storage Explorer log file (.I1df}):

C:\Program Files\Microsoft SOL Server\MSSOL12MSSOLSERVER Browse...
\MSSOLADATA

4. Inthe Instance Added Successfully dialog box, click OK.
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Instance Added Successfully

o The SSMS Storage Explorer instance was added successfully,

5. Repeat Steps 3 and 4 to add more instances until all desired instances have been added.

6. Click Close to complete the add-in installation.

Configure SSMS for Storage Explorer Add-in

Because the SSMS Storage Explorer add-in is multi-instance aware and is designed to be used from a

client workstation, a few additional configuration steps are

required in SSMS.

To configure SSMS for the Storage Explorer add-in, complete the following steps:

1. On the Connections page in SSMS, select the server to which SSMS will connect remotely and
select the checkbox Allow Remote Connections to This Server.

= Server Properties - BYR-HUMMER2

Selecta pag | 3 Sct - 4 Help
2 Generl

2 Memory

2 Processors Connections

2 Securty

gl Connections
24 Database Setfings
2 Advanced

2 Pemissions

0

Defaul comnection options:

Maotimum number of concument connections (0 = unimited):

[~ Use queny govemor bo prevent longrunning quernies

] implict trensactions
] cursor close on cormmit
[] ansi wamings

] ansi padding

] ANSI HULLS

[] arithmetic abort

[] =rithmetic ignore

Remaote server connections

B‘JR-H:LI MMER2 ¥ Allow remote connections to this senver

Conneci Remote query timeout {n seconds, 0 =no timeout):
n o

SCOM Administrator 600 n

37 Mgw conneciion propeties

[ Require detributed fransactions for senverdo-server communication

2. Enable the appropriate protocol for remote connections.
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File Action

o 2|E = H

Wiew Help

ﬁ SQL Server Configuration Manager {(Local) Protocol Name Status
B sQL Server Services W~ Shared Memory | Enabled
_E_ SOL Server Network Configuration (32bit ¥~ Named Pipes Enabled
2 § SQL Native Client 11.0 Configuration (321 Y=TCP/IP Enabled

4§ SQL Server Network Configuration
& Protocols for MSSQLSERVER
&= Protocols for MITCHINSTANCE
&= Protocols for INSTANCET

b 25 SQL Native Client 11.0 Configuration

3. Verify that the SQL Server Browser service is running.

NOTE In order for named SQL Server instances to be managed from a remote client, the SQL
Server Browser service must be running. NetApp recommends setting this service to start
automatically.

File  Action  View Help

e 7

ENEIER ]

|

@ Computer Managernent (Local Actions
4 '[ﬂ System Tools i .
b 'El'asktS\c‘rheduler 50QL Server Browser Marme “ Description Status Sta Mare &
v S:en d ::eur;r Qg, Shell Hardware Detection Provides no..  Running  Aut
b @ Shared Folders Stop the service if..;';Smart Card Manages ac... Disz ﬂ
[ @ Local Users and Groups || b ce the service &g Card B | Pol Al " M
— - g rt Card Rermoval Palicy aws the 5. a More &,
b (5 Performance Restart the service iy ore &
g Device Manager 5 SNMP Trap Receives tra.. E]
4 g Starage £ Software Protection Enables the ... At
b m Windows Server Backup Description: C.m Special Administration Con.., Allows adm.. tla
i i Provides QL Server connection  Spat Verifier Werifies pot E]
- &= Disk Management infermation to client computers, o i ] } R )
4 Ty Serdices and Applications -%SQL Full-text Filker Daermon ... Service to la.. Running  Ma
[ E) Fouting and Remote Ac -.C.\g SOL Server (MITCHIMSTAN...  Provides sto.,  Running  Sut
Q‘ﬂ Services ..{:\g 0L Server (MISQLSERVER)  Prowides sto., Running  &wt
ﬁ Wil Control S\g SOL Server Agent (MITCHL..  Executes jo..  Running  Ma
[ @ SQL Server Configuratic -.C.\g SOL Server Bgent (MSSOLS..  Executes jo..  Running  Ma
b L& Message Queuing £ 30L Server Analysis Services., Supplies onl., Running  Sut
er Running  Aut
5 50L Server Distributed Repl.,  One or mor.., ta
5 30L Server Distributed Repl..,  Provides tra,., hda
S\g S0L Server Integration Servi.. Provides m..  Running  Aut

Upgrade SSMS Storage Explorer Add-in 1.0to 1.3

Upgrading from version 1.0 to 1.3 is performed like a fresh install of the add-in.

1. Onthe Welcome page of the installation wizard, click Next.
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Welcome to the InstallShield Wizard for
NetApp SANtricity Add-In for Microsoft SQL
Server Management Studio 1.3

The InstallShield(R) Wizard will install SSMS Storage Explorer on
your computer, To continue, click Next,

WARNING: This program is protected by copyright law and
international treaties.

< Back l Next > ] I Cancel

2. Accept the terms of the license agreement and click Next.

License Agreement

Please read the following license agreement carefully.

END USER LICENSE AGREEMENT A

This end user license agreement ("Agreement") is a
contractual agreement between you ("You" or

"Your") and Netipp ("Netipp"), and provides the
terms under which Netipp licenses its 1) software,
including where relevant, backup and recovery,
disaster recovery, storage efficiency and
management software, operating systems, protocols,
updates and upgrades ("Software"), and ii) v

(®) I accept the terms in the license agreement

(O 1 do not accept the terms in the license agreement

InstallShield

<Back || MNext> || cCancel |

3. Accept the default destination folder for the installation, or click Change to install the software to a
different folder. Click Next.
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Destination Folder

Click Next to install to this folder, or click Change to install to a different Folder. n NetApp’

J Install SSMS Storage Explorer to:

C:\Program Files\NetApp\StorageExplorer)
InstallShield
l < Back ” Next > | [ Cancel

4. Select the installation type. You can install only the client components or you can install the server
components plus the client components. Click Next.

NOTE To perform a server installation, you must be running the installer as the server administrator.

Install Type Selection

Install Server or Client components.

Install Server or Client components

(O Server Components (Includes Client Components)

Storage Explorer Add-In components required for a SQL Server host
installation. SQL Server is required for this installation type.

(O Client Components

Storage Explorer Add-In components required for a client computer
installation,

InstallShield

| <Back | Next> || cCancel |

5. An informational message is displayed about the upgrade. After reading the message, click Next.
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SANtricity Add-in Upgrade

7 s To complete the upgrade of the server components, the add-in is
0 dependent on one of the Storage Explorer SQL Server Agent jobs.
: Upgrade completion is based on how often the SQL Server Agent
jobs are configured to run. If it is desired to complete the upgrade

sooner, one of the SQL Server Agent jobs can be ran manually.

InstallShield

[ < Back “ Next > I I Cancel

6. When you are ready to install the add-in, click Install.

Ready to Install the Program

The wizard is ready to begin installation.

Click Install to begin the installation.

If you want to review or change any of yvour installation settings, click Back. Click Cancel to
exit the wizard.

Installshield

l < Back || Install | | Cancel |

7. If you chose to upgrade only the client components in Step 4, the upgrade is complete. You may
select the Show the Windows Installer Log checkbox to view the installation log file, if desired. Click
Finish to exit the installation wizard.

NetApp SANTtricity Add-in for Microsoft SQL Server Management Studio 1.3 Installation Guide 19



InstallShield Wizard Completed

The InstallShield Wizard has successfully installed SSMS
Storage Explorer. Click Finish to exit the wizard.

["] show the Windows Installer log

If you chose to upgrade the server components plus the client components in Step 4, the last page of
the wizard will include the Launch Storage Explorer Instance Manager Tool checkbox. Deselect this
checkbox if you do not need to add any additional instances. Click Finish to exit the installation

wizard.

©

InstallShield Wizard Completed

The InstallShield Wizard has successfully installed SSMS
Storage Explorer. Click Finish to exit the wizard,

[] Launch Storage Explorer Instance Manager Tool

“ [] show the Windows Installer log

< Back Cancel

9. To complete the upgrade of the server components, the add-in is dependent on the running of one of
the Storage Explorer jobs. Based on how often the jobs are configured to run, determines when the
upgrade will complete. If it is desired to complete the upgrade sooner, one of the jobs can be run

immediately.
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NOTE If Storage Explorer is started before the upgrade has completed the following error is
displayed.

Storage Explorer Schema Error -

'8 The server schema and client schema versions must be the same in
order to continue. If performing an upgrade of the Storage Explorer
application, the Storage Explorer SQL Server Agent Configuration Script
job must run first. The Storage Explorer Server Database must also be
upgraded to continue. Please contact your technical support
representative if a problem exists,

Server Scherna Version: 1,22
Client Scherna Version: 1.26

Provisioning Procedures

Add New Instances for Monitoring

To add new instances for Storage Explorer to monitor, complete the following steps:

1. On a server where Storage Explorer is already installed, go to Programs and locate Storage Explorer
Instance Manager.

. Microsoft SQL Server 2008 R2
Microsoft SQL Server 2012

. Microsoft Visual Studio 2008
Microsoft Windows SDK v6.04A

Gather Support
Data SSMS Storage Explorer
“‘ StorageExplorer Instance Manager
StorageExplorer . %onrt
Instance Manager £ Gather Support Data
Startup
MS Windows 2012/2014 MS Windows 2008

2. Start Storage Explorer Instance Manager.
3. After Storage Explorer Instance Manager has started, add the instances as described in the
deployment procedures.
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Remove Instances from Monitoring

22

To remove instances from monitoring, complete the following steps:

1. Start Storage Explorer Instance Manager and click the Remove Instances tab.
2. Select the type of connection security for connecting to SQL Server.

NOTE If you select SQL Server authentication, the credentials must be validated before you can
proceed.

NOTE For a login ID to be able to perform the removal of the two Storage Explorer SQL Server
Agent jobs, it must be a member of the SQL Server sysadmin role.

3. Select the instance to remove from monitoring and click Remove.

" Storage Explorer
NetApD

Use this tool to manage all of your SSMS Storage Explorer instances on this server.

Add Instance | Remove Instances

4.

Select an authentication type to view SSMS Storage Explorer instances available for removal. All
detected instances will be displayed.
Connect using:
® Integrated security - Windows authentication
(O SOL Server security - Enter login and password below
Login:
Password:

Validate
Select instances:

Close

In the confirmation message, click OK to confirm the removal of the instance.
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“ Storage Explorer
NetApp

L] You have selected to remove the following instances from SSMS Storage
e ) Explorer:

E2700DB

The selected instances and all jobs associated with the instances will be
removed from SSMS Storage Explorer. However, the Storage Explorer
database will not be deleted.

NOTE The Storage Explorer database is not removed when a monitored instance is removed. This
allows the database administrator (DBA) to keep the statistics for the NetApp storage system.
Later, when it is no longer required, the database can be removed by using SSMS.

Remove Storage Explorer Application from Server
To remove the Storage Explorer application from the server, complete the following steps:

1. Remove all instances from monitoring by using the Storage Explorer Instance Manager as described
in the previous section “Remove Instances from Monitoring.”

NOTE Removing the Storage Explorer application removes the Instance Manager tool, so you must
remove the instances first, before removing Storage Manager.

2. Toremove the application software, navigate to Control Panel > Programs > Programs and Features
and select the SSMS Storage Explorer application. Right-click it and select Change to begin the
uninstall process.
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= Control Panel\Programs\Programs and Features |L|£-

€) = 41 |[EL » Control Panel » Programs » Programs and Features v & Search Programs and Features 0@

Control Panel Home .
Uninstall or change a program

View installed updates To uninstall a program, select it from the list and then click Uninstall, Change, or Repair.

% Tum Windows features on or
off

Organize v  Change = v W
Install a program from the R —
network Mame Publisher Installed On  Size W A
15 Microsoft Report Viewer Redistributable 2008 Microsoft Corporation 6/20/2014
) Microsoft SOL Server 2008 R2 Management Objects (x.. Microsoft Carporation 6/17/2014 nimMe 10
m SSMS Storage Explorer Metdpp Corporation 6/17/2014 15.7ME D1=
) Microsoft SOL Server System CMicroso& Corporation 6/17/2014 28 ME 10
Ly Mozilla Maintenance Service Mozilla 5/28/2014 I8KE 28
@ Mozilla Firefox 28.0 (x86 en-US) Mozilla 5/28/2014 536ME 26
W Hardware Provider for Microsoft VDS (Virtual Disk Ser... Netfpp, Inc, 5/28/2014 1
I SANtricity Storage Manager MNetdpp, Inc 4/28/24 1
€ Google Chrome Google Inc. 4/25/24 35
- Microsoft SOL Server 2008 Cormmand Line Utilities Microsoft Corporation 4/10/24 631 KE 10
J Microsoft SOL Server 2008 Native Client Microsoft Corporation 41072014 6.28MB 1C
= Microsoft Chart Controls for Microsoft MET Framew... Microsoft Corporation 4/10/24 S.17ME 3
| Microsoft ODBC Driver 11 for SQL Server Micrasoft Corporation 41/2014 TI13IME 12
- Microsoft System CLR Types for SOL Server 2014 Microsoft Corporation 441724 Q.32ME 12
] Microsoft SOL Server 2008 R2 Managernent Objects Microsoft Corporation 44172014 15.3ME 10
) Microsoft SOL Server 2008 Setup Support Files Microsoft Corporation 471724 IBOME 1L
o Microsoft SOL Server 2014 Transact-S0L Compiler Ser... Microsoft Carporation 44124 143ME 12
| Micrasoft SOL Server 2012 Native Client Microsoft Corporation 471/2014 973IME 1Y
< (1] >
—l MNetapp Corporation Product version:  01.30.3090.3432 Support link:  httpy//www.netapp.com
Help link:  http://www.netapp.co... Size: 15.7MB

3. Inthe confirmation message, click Yes to confirm that you want to uninstall SSMS Storage Explorer.

Programs and Features

i Are you sure you want to uninstall SSMS Storage Explorer?
LY

(] Inthefuture, do not show me this dialog box | Yes ‘ | No I

NOTE If the Storage Explorer application is removed before all instances are removed, it is important to
manually remove all Storage Explorer SQL Server Agent jobs from each instance on which they
have been installed. Otherwise, these jobs will continue to attempt to run and write into the error

log.
NOTE To allow the DBA to determine the disposition of the gathered statistics, the Storage Explorer

database is not removed automatically. When the database is no longer needed, it should be
deleted manually.

Operational Procedures

Table 2 Add-in for Microsoft SQL Server Management Studio use cases

Use Case Procedure Name

The user wants to monitor the characteristics of NetApp
E-Series storage. Start Add-in for SSMS
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Use Case

Procedure Name

The user wants to modify how often the Storage
Explorer jobs run.

Control Frequency of Gathering Job Statistics

The user wants to be alerted of a non-optimal status on
a database or a failed job.

Configure Storage Explorer Alerting

The user wants to review storage object properties.

View Properties of Storage Objects

The user wants to review information about all
databases stored on the same volume, thin-provisioned
volume (TPV), volume group, or Dynamic Disk Pool
(DDP).

View Associated Databases Report

The user wants to review the performance
characteristics of storage objects.

View Performance Report

The user needs to send support information to NetApp
Customer Support.

Support SSMS Storage Explorer Add-in

Start Storage Explorer Add-in for SSMS

To start the NetApp add-in for SQL Server Management Studio (SSMS), complete the following steps:

1. Select an instance that uses NetApp E-Series storage.

2. From the View menu, select Storage Explorer.

4

File Edit View Debug Tools Window Help

&

Storage Explorer

-

Object EXpl Object Explorer

Connect~
= me
+ L

2 Registered Servers
ez

Object Explorer Details

* L §

Utility Explorer

Template Explorer

—‘:l Solution Explorer

Ctrl +Alt+G

Ctrl+Alt+L

vqx

3
3
3
# [a| LD Bookmark Window Ctrl+K, Ctrl +W
# 3| G call Hierarchy Ctrl +Alt +K
. ‘J & ErrorList Ctrl+Y, E
" B =] Output Ctrl+&lt+0
A Task List Clsd T

3. When Storage Explorer starts, expand the Databases object to see all databases that have their
database files on NetApp E-Series storage. Continue drilling-down to see all objects.

NOTE To change the instance being viewed in Storage Explorer, select the instance that you want
to view in SSMS Object Explorer, and then select View > Storage Explorer. If no databases
in the selected instance reside on NetApp E-Series storage, the following message is

displayed:
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No Storage System Found =y

o There are no databases residing on NetApp attached storage.

4. Expand the Storage Explorer tree and review all items.

Storage Explorer A= Refresh and
EXPE:TS’“:O"”E N | #] 2) «——— Storage Explorer Version
a uttons =-|¢) E2700DB (SQL Server 12.0.2000 - E2700DB\Administrator) < e | SQL Server Instance I
=3 Databases 1
=L tempdb
- =00 Files

=15 templog.ldf
- 3 Mount Point [ C:\MSSOLtempDEY )
% LUN([11)
B Volume (tempDB ) _I
=8 Volure Group (VG1) P NetApp Storage
- -0l Drives (40) - Objects
: “[&] storage System ( Site_4_01
# Ij tempdev0l.mdf =
#-1J tempdev08.ndf
# Ij termpdev07.ndf
B 1 tempdev06.ndf SQL Server
H-fL <
:45--!1\} :::Ejgg:ﬂ:; Database Files
4 d ternpdev03.ndf
i w4 tempdev02.ndf
=) tpee
=2 Files
=[] Growing_d.ndf |
€ Mount Point (C:\MSSQLgrowingdh ) | ¢ Windows Mount
_ % LUN (10) - Point/LUN

P Volurne ( growingd) -

= % Vaolurme Group (WVG1)
o a0)

Drive ( Slat 1)
Drive ( Slot 1)
Drive (Slat 2)
Drive (Slot 2 )
Drive ( Slot 3) NetApp Storage
Drive ( Slot 3 ) H
Drive ( Slot4) ObjECtS
Drive (Slot4)
Drive (Slot5)
Drive ( Slot5)
Drive { Slot 6)
Drive ( Slot6)
Drive { Slot 7)
Drive { Slot 7) v

A

-F-B-E--E-E--B-E-R-E-B-E-E-

NOTE The following screenshot identifies the icons used by the Storage Explorer application:
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B Storage Explorer

Storage Explorer Icons

B Server Instance
3 <Databases|Files>
Server Database
Server Data File
Server Log File
Server Non-Data File
Mount Point

LUN

Volume

Thin Volume
Volume Group
Disk Pool

Drives

Drive

Tray

BEE-EBEBESFOOPIlcea®

Storage System

Non-Optimal Status Icons

@ Server Database
(€ semer Data File
[§ Senver Log File

[® Server Non-Data File
& Volume

€& Thin Volume

& Voume Group
W Disk Pool

B Drive

¥ Storage System

5. If Storage Explorer has been open for longer than 10 minutes, click the Refresh button to have the
configuration and alert icons refreshed from the Storage Explorer database.

Control Frequency of Gathering Job Statistics

For performance, configuration, and alerting data to be gathered, the SQL Server Agent must be
running. The frequency with which data is gathered is controlled by three SQL Server Agent jobs:
StorageExplorer AlertScript, StorageExplorer ConfigScript, and
StorageExplorer PerfScript. To modify the frequency, complete the following steps:

1. In Object Explorer, navigate to the Jobs section and select the job to be modified.
2. Right-click the job and select Properties.
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28

3.

“= Microsoft SQL Server Management Studio (Administrat... |;L'
File Edit View Debug Tools Window Help

Pl v (D | 2 NewQuery [y i ¢ (G| £ <2
Object Explorer v 1 X

Connect~ %2 %) m 7 3] .4
= | 4% E27000B (SQL Server 12.0.2000 - ICT\s-sqltest)
1 Databases
[ Security
1 Server Objects
[ Replication
[ AlwaysOn High Availability
1 Management
1 Integration Services Catalogs
1 SQL Server Agent
- 1 Jobs
B StorageErplore AlerSerpt
E] StorageExplorer_ConfigScrip )
:AE] StorageExplorer_PerfScript Start Job at Step...
|58 syspolicy_purge_history : Stop Job
€ Job Activity Monitor .
1 Alerts Script Job as
_d Operators View History
|1 Proxies Enable
1 Error Logs

)

New Job...

Disable

Start PowerShell

Reports

Rename

Delete

Refresh

Properties

In the left pane of the Job Properties dialog box, select Schedules. Click Edit.
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Selectapage 8 scipt ~ |4 Help

# Notifications | b2 __ Name Enabled  Description
A Targets 11 StorageExplorer_AlertScript_Sch..  Yes Occurs every day every 10 minute(s)

Connection

Server:
E2700DB

Connection:
ICThs-sqltest

&7 View connection properties

Progress
Ready <| mn | [>

4. Inthe Job Schedule Properties dialog box, select Occurs Every and then set the desired time interval.
Click OK.
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i Job Schedule Properties - StorageExplorer_AlertScript_Schedule |;|£-

Name: [StnlageExplorer_AIellScripl_Schedule ] | Jobs in Schedule |
Schedule type: lHecurting v] [v] Enabled
7/ 1/2014 2:35:42PM
Frequency
Ocours: Daily v
Recurs every: 1 S day(s)

Daily frequency

() Occurs once at: 12:00:00 &M

@® Occurs every: g g Starting at: 120000AM -2
Ending at: 11:5359PM -5

Duration

Start date: 6/17/2014 [~ ) End date: 7/ 172014 @

® Noend date:

Summary

Description: Occurs every day every 10 minute(s) between 12:00:00 AM and 11:59:59 PM. Schedule will be  ~
used starting on 6/17/2014.

W

| oKk || cencel || Hep |

NOTE The defaults are to gather data every 5 minutes for configuration statistics and every 10
minutes for performance statistics and alerting data. These time intervals can be easily
modified with SQL Server Management Studio (SSMS). The time to gather data should not
be reduced to intervals of less than two minutes. The jobs should be monitored initially to
verify that they complete within this time.

Configure Storage Explorer Alerting
Storage Explorer has two types of alerting: at the instance level and at the database level. At the
instance level Storage Explorer provides alerts for job failure or jobs that are taking a long time to
complete as determined by the DBA.

At a database level, fine grain alerting is possible. The DBA can decide what databases to enable
alerting on and then what storage objects, all the way down to the drive objects.

NOTE It is required that the DBA has already configured Database Mail in SQL Server

Management Studio and connected the profile to be used for Storage Explorer alerting in the
Alert System section under SQL Server Agent properties as shown.
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[ SOL Server Agent Properties - BYR-HUMMER2)\SQLSERYER2012 [ [O] ]

| Select apage & sciipt + |4 Help
A General
A
Mail sessi
| - At System | S
=PT0 System [V Enable mail profile
& Connection Mail system: | Database Mai =l
2 History
Mail profile: IStorage Explorer ZI T—‘j
E Save copies of the sent messages in the Sent ltems folder
Pager e-mails
Address formatting for pager e-mails:

Instance-level Alerts
To configure instance level alerts complete the following steps:

1. Select the instance for alerting and start Storage Explorer.
2. Right-click the instance name at the top of the Storage Explorer tree and select Configure Alerts.

Storage Explorer

&HE

= d E2700DB (SQL Server 12.0.2000 - ICT\s 2
+- Databases

Configure Alerts

3. Fill out the Configure Alerts screen:

a. At the top of the configure alerts screen is the Set Notifications portion. Start by deciding
whether or not to receive e-mail notification, entering an e-mail address, and setting how much
time to leave between the same alert notification. It is also possible to send a test e-mail to the
provided e-mail address.

NOTE It may take several minutes for the test e-mail to be received.

‘ Send Test E-mail -

The test e-mail is being processed. Depending on network speed and
the backlog of the SMTP server, it may take several minutes before the
e-rnail is delivered. Database mail must be set up in order to receive
e-mail notifications.
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b. Decide whether or not to keep alert history in the Storage Explorer database.
NOTE The database size may rapidly increase if the alerts data is not deleted.

c. Next, in the Select Alert Types section, choose whether or not to be informed of a Storage
Explorer job failing or if a Storage Explorer job is taking longer than a DBA defined time to
complete.

NOTE The time required for job completion is dependent on the environment. This should be
tested to determine the best value for the particular environment.

d. Click OK to complete setting up instance alerts.

" Storage Explorer
NetApp

Set Notifications

When a storage system alert is detected on server instance E2700DE, do the following:

[v] Send e-mail notification

E-mail address: | DBA|@netapp.com Send Test E-mail

Time between e-mail notifications for the same alert: 60 S minutes

[v] Keep alert history in the Storage Explorer database

Mote: D atabase size may rapidly increase if alert entries are not deleted.

Select Alert Types

Notify on the following alert types:

[v] Storage Explorer SAL Server Job fails

[v] Long-unning SOL Server Job exceeds the specified duration

Duration
10 & minutes

OK || Cancel

Database-level Alerts
To configure database level alerts complete the following steps:

1. Select the instance for alerting and start Storage Explorer.
2. Expand the Databases object and right-click the database desired, select Configure Alerts.
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Storage Explorer
E
=-|¢9 E2700DB (SQL Server 12.0.2000 - ICT\s-sqltest)
=-C30 Databases

+- | ternpdb
+ _J P

Configure Alerts

3. Fill out the Configure Alerts screen:

a. Atthe top of the configure alerts screen is the Set Notifications portion. Start by deciding
whether or not to receive e-mail notification, entering an e-mail address, and setting how much
time to leave between the same alert notification. It is also possible to send a test e-mail to the
provided e-mail address.

NOTE It may take several minutes for the test e-mail to be received.

b. Select whether or not to show alert status icons in the Storage Explorer object tree.
c. Decide whether or not to keep alert history in the Storage Explorer database.

NOTE The database size may rapidly increase if the alerts data is not deleted.
d. Next, in the Select Storage Objects section, choose to receive alerts on all storage objects or

only on selected objects.
e. Click OK to complete setting up database alerts.
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" Storage Explorer
NetApp

Set Notifications

When a storage system alert is detected on server database tpce, do the following:

[v] Send e-mail notification

E-mail address: [DBA@netapp. com Send Test E-mail

Time between e-mail notifications for the same alert: 60 ~€{ minutes

[v] Show alert status icons in the Storage Explorer object tree

[v] Keep alert history in the Storage E xplorer database

Note: Database size may rapidly increase if alert entries are not deleted.

Select Storage Objects

Notify/show alert icons whan a non-optimal status is detected for the following:

[v] &l storage objects
[v] Storage system  [] Disk pools (V] Volume groups  [¥] Thin volumes

[v] Standard volumes [V Drives

0K || Cancel

View Properties of Storage Objects
To view the properties of a NetApp storage object, complete the following steps:

1. From the Storage Explorer pane, right-click the storage object and select Properties. In this example,
the storage object is a volume.

NOTE The objects that display properties are volumes, TPVs, volume groups, DDPs, drives, trays,
and storage systems.
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Storage Explorer

&EE

=-|¢$ E2700DB (SQL Server 12.0.2000 - ICT\s-sqltest)
-0 Databases
+-| J tempdb
=1 J tpce

+

-

&

&--E-B-E-E-E-E

Files
! _j Growing_4.ndf
j Growing_3.ndf
| Growing_2.ndf
IJ Growing_1.ndf
£ Mount Point [ C:\MSSOL\growinglh )

=& LUN(7)
&= Volume { qrowing1)
|y Scaling_4.ndf Reports »

|y Scaling_3.ndf

| Scaling_2.ndf

:j Scaling_1.ndf

\§ TPCE_Log.ldf

! ﬁ Fixed_1.ndf

» MSSQL_tpce_root.mdf

Properties

L

2. Inthe Volume Properties dialog box, verify the properties and click OK.

NOTE The properties shown in this example are for the volume selected in Step 1. When you

select a property in the list, a brief description is provided at the bottom of the dialog box.

Properties for the other storage objects function in the same way.
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4 Characteristic
Capacity

Drive Interface Type

Drive Media Type
R&ID Level
Segment Size
Thin Provisioned
Condition

Flush White Cache
Read Cache
Secure

Status

Wiite Cache
Identification

Associated Volume Group / Disk Pool

LUN
MName
WiN

Flush Write Cache

300.000 GB

SAS - (Serial Attached SCSI)
HDD - [Hard Disk Drive)

10

128.000 KB

False

00:00:10
Enabled
False
Optimal
Enabled

V&1

7

growing

BODEOES000341CF400001E 56 53ACCI 94

The amount of time between each cache flush.

Connection Information - Server: E2700DB Connection: [ICThs-sqltest

View Associated Databases Report
To view the Associated Databases report for a storage object, complete the following steps:
1. Right-click the object and select Reports > Associated Databases.

NOTE The Associated Databases report is available for volumes, volume groups, TPVs, and DDPs.
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Storage Explorer vAaXx

BB B

=g E2700DB (SQL Server 12.0.2000 - ICT\s-sqltest)
=2 Databases
#-| J tempdb
=1 tpee
=-C2 Files
#-| ) Growing_d.ndf
|y Growing_3.ndf
#-| ) Growing_2.ndf
=y Growing_1.ndf
62 Mount Point ( C:\MSSOL\growing14 )

: ? UN(7)
= Volume { growing1)
‘-%WM

. e Storage Systerr Reports > Performance
Scaling_d.ndf =
Scaling_3.ndf Properties Associated Databases
Scaling_2.ndf
Scaling_1.ndf

L‘J TPCE_Log.Idf

Fixed_1.ndf
MSSQL_tpce_root.mdf

2. Review the list of all database files stored on the selected object.

Database associations:

Database Physical Mame File Name Host Volume

CAMSSQL\Tempdb\templog.ldf templog CAMSSQl\tempDBY
tempdb CAMSSQL\TempdbitempdevOl.mdf tempdevOl CAMSSQl\tempDBY
tempdb CAMSSQL\Tempdbitempdevls. ndf tempdevOs CAMSSQl\tempDBY
tempdb CAMSSQL\TempdbitempdevO7.ndf tempdev07 CAMSSQlytempDBY
tempdb CAMSSQL\Tempdbitempdev06.ndf tempdev0s CAMSSQL\tempDBY
tempdb CAMSSQL\Tempdbitempdev0S.ndf tempdev0S CAMSSQl\temp DBy
tempdb CAMSSQUTempdbitempdevd,ndf tempdevOd CAMSSQL\tempDBY

< | n

Export data

3. Optional: Export the data to a CSV file for later review.
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T |j‘j <« adrministrator, NSWT-ICT » Documents » v & | | Search Documents
Organize ¥  New folder £ -
¢ Favorites .L. Name - Date modified Type
B Desktop | SOL Server Management Studio 730/2014 8:04 PM File folder
9
8 Downloads | Visual Studio 2010 7116/2014 453 P File folder

"2l Recentplaces  |=

1% This PC
_jm Desktop
| Documents
& Downloads
W Music
& Pictures
B Videos

File name:

Save as type:

'~ Hide Folders

View Performance Report
To view the Performance report for a given storage object, complete the following steps:
1. Right-clicking the object and select Reports > Performance.

NOTE Performance reports are available for volumes, volume groups, TPVs, DDPs, and storage
systems.
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Storage Explorer vAX

& E 22

E}lg E2700DB (SQL Server 12.0.2000 - ICT\s-sqltest)
=2 Databases
#- J tempdb
=-1J tpce
=3 Files
#-| ) Growing_d.ndf
#-1 3y Growing_3.ndf
U Growing_2.ndf
[j Growing_1.ndf
A Mount Point [ C:\MSSOL\growing1h )

- LUN(7)
=@ Volume (growing1)

+-Wg Volume Group (VG1)
o] Storage System ( Site A D

m-@-®

4&--~u Scaling_4.ndf Reports > Performance
Eﬂlj Scaling_3.ndf :

#- ) Scaling_2.ndf Properties

[*]u Scaling_1.ndf

#-| § TPCE_Log.Idf
-1y Fixed_1.ndf
#-| y MSSQL_tpce_root.mdf

2. Review the Performance report, which is described in more detail in the following section.

NOTE If the following error is received when starting a performance report:

g storage array performance chart.

Could not load file or assembly 'Microsoft.ReportViewerWinForms,
Version=9.0.0.0, Culture=neutral, PublicKeyToken=b03f5f7f11d50a3a" or
one of its dependencies. The system cannot find the file specified.

It will be necessary to install the Microsoft Report Viewer Redistributable 2008.

NOTE If the following error message is received when starting a performance report:
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Cannot Launch Performance Report -

N No data found, The performance script must run twice before any data
/' can be graphed.

Avwalid connection must exist to the attached storage and the
StorageExplorer_PerfScript must be enabled.

It will be necessary to wait until the performance script has run twice to have enough data to graph.

Performance Report Description

Performance reports represent all activity occurring on the specific object of the report. For example, the
Storage System Performance report, shown inFigure 4, displays the activity for all I/Os on the storage
system, not just for one database or data file.

Figure 4 Storage System Performance report

Storage System Performance
iy Storage Explorer
on tpce (E2700DB) NetApp'
Date range: All data Filter performance data:
Performance Scorecard
Read ' Write Read Write
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This scope allows the database administrator (DBA) to begin at the volume level, use the Associated
Databases report to verify what database files are on the volume, and then look at the Performance
reports at this level before moving on to the volume-group level. The same type of activity is then
performed at the volume-group level and finally for the whole storage system.

The performance data can be filtered to limit the data displayed to one hour on a specific day, as shown
inFigure 5.

Figure 5 Filtering performance data

" Storage Explorer

NetApp
Filter performance data: |A|| v‘
Last Hour
Last Week
Read Write Read Last Month
ined 10/s Throughput Throughput Re;?t([:;c]he Response Time ston'l
[kb{s] [kb{s] [ms] pmsy
)87.22 68061.63 13815.01 0.00 0.00 11.35

Read/Write 10/s

'- |

The DBA can filter the data display by fixed-time intervals or set up a custom range of days/hours to be
shown at one time. The Custom option brings up the Statistics Time Range dialog box, shown in Figure
6. Note that the selected Range Start date/time must be earlier than the Range End date/time.
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Figure 6 Selecting a customized time range

= Statistics Time Range | = [ o [

Select date/time range:
77372014 | |1:004M v| to |7/3/2014 | |5:00PM v]
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3 4 5 6 7 8 9
Today: 7/3/2014

| ok || cancel |

The Performance Scorecard pane at the top of the report displays data from the last collection point for
the time range selected.

NOTE If the chosen time range does not contain at least two data points, then no graph is produced.
This situation is most likely to happen soon after Storage Explorer is installed, before two
nonzero performance statistics collections have occurred.

At the bottom of the report window shown inFigure 2, there are two links. Clicking the "What is this chart
telling me?" link displays additional information about the types of data on the chart, as shown inFigure 7.

Figure 7 Chart definitions and terms

Definitions and Terms

“ Storage Explorer
NetApp

h. 1O: The process of readingiwriting data into and out of memory between interfaces. A

2. 10Js: The number of /O requests satisfied per unittime. Expressed in YO requestsisecond, where a requestis an
application request to a storage subsystem to perform a write operation.

3. Combined 10/s: Summation of read and write |0Js.

4. Read Throughput: The amount of data per unittime actually moved across an IfO bus in the course of executing
an IO read operation load.

5. Write Throughput: The amount of data per unittime actually moved across an IfO hus in the course of executing
an /O write operation load.

6. Read Response Time: The time needed to complete a read operation from the initiation state to the completion
state.

The Export Data link is used to export report performance data. Figure 8 below shows the Export Data
screen. The performance data relating to the performance graph can be selected, file name and location
specified, and then the data can be exported into a CSV file.
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Figure 8 Export Data screen

Export Data [= | o [
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Save as.
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Browse... |

| Export || Cancel ]

The main chart for each object, volume, volume group, TPV, DDP, and storage system also includes
additional charts, which can be displayed by clicking the buttons at the bottom of the main chart. These
charts use the same timeline filter as the main chart. The Read/Write Throughput chart shown in Figure
9 is one example of these charts.

Figure 9 Read/Write Throughput chart
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Produce SSMS Support Bundle

To aid NetApp Customer Support in resolving issues with the SSMS Storage Explorer add-in, the Gather
Support Data tool is provided with the add-in installation. To produce an SSMS support bundle, complete
the following steps:

1. On the server where Storage Explorer is installed, go to Programs and locate the Gather Support
Data tool.

Microsoft SQL Server 2008 R2
Microsoft SQL Server 2012
Microsoft Yisual Studio 2008
Microsoft Windows SDK v6.04A

Gather Support
Data SSMS Storage Explorer
F‘ StorageExplorer Instance Manager
StorageExplorer Support
Instance Manager £ Gather Support Data
Startup
Windows Server 2012 Windows Server 2008

2. Start the tool.

NOTE Gathering of support data files may take several minutes.

ey Administrator: Gather Support Data

Gather SSMS Support Bundle
Getting SSMS Storage Shell Events
[00000000000000000000000

3. After the tool creates all support data files, it will provide notification and start MS Windows Explorer
to display the directory.

NOTE The contents of the directory can be large.

ey Administrator: Gather Support Data

# #* Zipping directory to C:\Program Files“NetfApp“StorageExplorer\SSMS.Debug.Lo|R
5-20140801-118833 .zip

# % Log files collected and stored at directory C:“\Program Files“NetApp\Storagld
Explorer~\SSMS .Debuy.Logs-20140801-116833

[Press Enter to continue...:

SSMS Storage Explorer BusScan Service

The BusScan service is installed on the local system during the SSMS installation. It scans the SCSI bus
for new volumes that are used by SQL Server. This service is set to restart automatically with a delayed
start when the host is rebooted.

NOTE For the BusScan service to function correctly, the E-Series storage system being monitored

must be using the management port 1 with IPv4 enabled as recommended by NetApp when the
storage system is deployed.
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The StorageExplorer ConfigScript SQL Server Agent job uses the BusScan service through
management port 1 on the storage system to learn whether the configuration has changed. If the
StorageExplorer ConfigScript job appears to run without finishing or if a configuration change is
made but not reflected in the Storage Explorer application, do the following:

o Verify that the BusScan service is running.
o Verify that the storage system is using management port 1.

Known Issues
The NetApp SSMS Storage Explorer add-in has the following known issues:

Installation

e The NetApp SANItricity Add-in for Microsoft SQL Server Management Studio 1.3 should be installed
with administrative privileges for both the client and server installs.

e The log on account for both the SQL Server (Instance) service and the SQL Server Agent service
should have local administrative privileges for Storage Explorer to install and operate properly.

¢ Inthe Add Instance tab of the Instance Manager tool, using the arrow keys on the keyboard to select
the authentication method radio buttons might cause the application to stop functioning. This is an
unresolved Microsoft bug.

o If the following error is received when installing an instance:

Database Creation Error -

8 Failed to create the Storage Explorer database on EFS50CLIENT.:
Could not load file or assembly "Microsoft.SqlServer.BatchParser,

Wersion=10.0.0.0, Culture=neutral, PublicKeyToken=89845dcd8080cc 91’
or one of its dependencies. The system cannot find the file specified.

It will be necessary to install Microsoft SQL Server 2008 R2 Management Objects and Microsoft SQL
Server System CLR Types. CLR types is a prerequisite for Management Objects. These may be
downloaded from this Microsoft site: http://www.microsoft.com/en-us/download/details.aspx?id=16978

Starting Storage Explorer

¢ If no instances were added using the Instance Manager, then when starting Storage Explorer the
following message will appear:
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Cannot display databases on E2700DB.

Additional Information:

Verify that SSMS Storage Explorer has been installed on the server
specified and the instance has been added to the SSMS Storage Explorer
Instance Manager.

e The following error message can be triggered when there are no SQL server instances in the Object
Explorer and the user attemps to start Storage Explorer:

Error creating View menu integration
Mo database connection found. Storage Explorer requires at least one
active database connection.

o |If there are SQL Server instances showing in the Object Explorer but none have been selected, then
the following error message will be displayed:

A SQL Server Instance must be selected in Object Explorer to launch the
Storage Explorer add-in.

Performance Reports

o |If the following error is received when starting a performance report:
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Obtaining storage array performance chart. -

| - Could not load file or assembly '"Microsoft.ReportViewer.WinForms,
& Version=9.0.0.0, Culture=neutral, PublicKeyToken=b03f5f7f11d50a3a’ or
one of its dependencies. The systern cannot find the file specified.

It will be necessary to install the Microsoft Report Viewer Redistributable 2008. It may be downloaded
from this Microsoft site: http://www.microsoft.com/en-us/download/details.aspx?id=6576

o |f the host instance being monitored is under a heavy load, the date range on charts might become
garbled. Refreshing Storage Explorer returns the date range field to correct operation.

o |f the host instance being monitored is under a heavy load, a timeout might occur while Storage
Explorer is in use, causing SSMS to shut down. If this happens, SSMS and Storage Explorer must
be restarted.
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You can help us to improve the quality of our documentation by sending us your feedback.

Your feedback is important in helping us to provide the most accurate and high-quality information. If you
have suggestions for improving this document, send us your comments by email to
doccomments@netapp.com. To help us direct your comments to the correct division, include in the
subject line the product name, version, and operating system.

You can also contact us in the following ways:

NetApp, Inc., 495 East Java Drive, Sunnyvale, CA 94089 U.S.
Telephone: +1 (408) 822-6000

Fax: +1 (408) 822-4501

Support telephone: +1 (888) 463-8277
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