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Lab Exercise: Getting Started

Purpose:

In order to complete the lab exercises in this guide, there are
pre-requisite tasks that must be completed. You must be able
to connect to the remote equipment being presented and
obtain product documentation. The product documentation
you obtain will be referenced throughout this course.

Note: the written instructions may differ slightly from the
screenshots. Screenshots are present for guidance, but the
written instructions should be followed.

Tasks:

Connect to the VDC for equipment access
Verify supporting system connectivity

Download XtremlO product documentation

References:

Student handout

Various resources listed in the exercise obtained from
support.emc.com
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Lab: Part1 -

Connect to the VDC

Step

Action

Open a web browser and connect to the EMC VDC.

e Using the system that you will use in this course to connect to the lab
equipment, open a Web Browser
o Note: Browser vendor and version can impact your ability to
connect the EMC VDC. If you have any questions or concerns
direct them to your instructor for guidance
e Enter the EMC VDC URL as provided in the student handout.

6 i @ https://vdc.eme.com/vpn/index.html hg [ Bv Google P B ¥ 1
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Virtual Data Center

Welcome

Please log on to continue.

User name:  [EGIEERES
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Step Action

2 Connect to your management system.

e Select the icon that will provide access to your system as listed in the
student handout.

Logged on as: xio01-E£1

a8

X101 Team XX
Management Host

Note: If the client does not load, and you are prompted to download a file, the
Citrix Receiver has not been installed. You must download and install the Citrix
Receiver before you proceed. Ask your instructor if you require assistance.

3 Log in to your management host if prompted for credentials.

e Select Use another account

| Use another account
(=

e Enter the User name and Password for the management host as
provided in the student handout.
e C(lick OK.

Enter your credentials
These credentials will be used to connect to

TEAM-X-MGMT Administra...

<check student handout>

Domain: TEAMYMGMT

[~ Remember my credentials
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Lab: Part 2 — Document Examination

Step Action

Note | The documents that you will download can be either on the VDC system or
another location of your choosing (laptop). You may have to reference these
documents in this course in future lab exercises. In the field always check for
updates as they may contain important changes and procedures.

1 Open the folder that contains the XtremlO documents.

e Double click the XtremlO_Class icon on your VDC desktop

(@ KEremIc

e Double click the XtremlO shortcut
e Open the CopyMelocal folder.

2 Create a local copy of the documents.

e Right click the desktop and select New Folder.
e Name the folder XtremlO_Files.
e Copy all the files from the CopyMelocal to the XtremlO_Files folder.

3 Examine the XtremlO 3.0 Storage Array Operations-Guide.

e Open XtremlO-3.0-Storage-Array-Operations-Guide
e Inspect the table of contents.

4 Examine the XtremlO 3.0 Storage Array User Guide.

e Open the XtremlO 3.0 Storage Array User Guide.
e Inspect the table of contents.

5 Examine the XtremlO 3.0 Storage Array Pre-Installation Checklist.

e Open the XtremlO 3.0 Storage Array Pre-Installation Checklist.
e Inspect the table of contents.

6 Examine the XtremlO 3.0 Storage Array Site Preparation Guide.

e Open the XtremlO 3.0 Storage Array Site Preparation Guide.
e Inspect the table of contents.
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Lab: Part3 -

System Connectivity Test

Step

Action

Note

This part of the lab is intended to confirm that the lab’s components are online
and functional. You will not be asked to perform any configuration steps at this
time.

Open the PuTTY application

e Locate the PuTTY icon
the application.

on your management host desktop and open

Verify your ability to connect to Storage Controller 1.

e Inside the Host Name dialog box, place the IP address of Storage
Controller 1 (SC1) as provided in your student handout.
e Ensure SSH is selected and click Open.

Specify the destination vou want to connect to
Host Mame [or IP address) Port
| |22

Connection bpe:
" Raw  Telnet ¢ Rlogin & S5H ¢ Seral

Note: If you are familiar with PuTTY as an application you may choose to “Save
Session” as you will be connecting to the resource in the future.

Address the security alert.

e Asyou are connecting to this Storage Controller for the first time, you
will be prompted with a Security Alert, click Yes to continue.

PUTTY Security Alert

A The server's host key is not cached in the registry. You
{_k have no guarantes that the server is the computer you
— thinkitis.
The server's rsaz key fingerprint is:
ssh-rea 2048 do:b8:ff:be:f9:51: 2h: 7h:bf:32:53:09:FF . dd:64:de
If you krust this host, hit Ves to add the key to
PuTTY's cache and carry on connecting,
IF you want ko carry on connecting just once, without
adding the key to the cache, hit No,
I you do nak trusk this host, hit Cancel ta abandon the
connection.

Yes Mo | Cancel I Help
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Step

Action

Close the PuUTTY session

¢ Do not login to the Storage Controller; click the “X” in the upper right
hand side to close the PuTTY session.
e Click OK in the PuTTY exit confirmation dialogue box to end the session.

h Are you sure wou want to close this session?

Important Note: If you were unable to connect to this lab system, contact your
instructor so that he/she can address the situation as soon as possible.

Verify your ability to connect to Storage Controller 2.

e Inside the Host Name dialog box place the IP address of Storage
Controller 2 (SC2) as provided in your student handout.
e Ensure SSH is selected and click Open.

Note: If you are familiar with PUTTY as an application you may choose to “Save
Session” as you will be connecting to the resource in the future.

Address the security alert.

e Asyou are connecting to this Storage Controller for the first time, you
will be prompted with a Security Alert; click Yes to continue.

Close the PUTTY session.

e Do not login to the Storage Controller; click the “X” in the upper right
hand side to close the PuTTY session.
e Click OK in the PuTTY exit confirmation dialogue box to end the session.

Important Note:_If you were unable to connect to this lab system, contact your
instructor so that he/she can address the situation as soon as possible.
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Step Action

8 Verify your ability to connect the XMS.

¢ Inside the Host Name dialog box, place the IP address of the XtremIO
Management Server (XMS) as provided in your student handout.
e Ensure SSH is selected and click Open.

Note: If you are familiar with PuTTY as an application you may choose to “Save
Session” as you will be connecting to the resource in the future.

9 Address the security alert.

e Asyou are connecting to this Storage Controller for the first time, you
will be prompted with a Security Alert; click Yes to continue.

10 | Close the PuUTTY session.

e Do not login to the XMS and click the “X” in the upper right hand side to
close the PuTTY session.
e Click OK in the PuTTY exit confirmation dialogue box to end the session.

Important Note: If you were unable to connect to this lab system, contact your
instructor so that he/she can address the situation as soon as possible.

11 | Verify your ability to connect the ESXi host.

e Open Internet Explorer and place the IP address of your ESXi system as
provided in the student handout. Press Enter.

12 | Address the certificate error.

e Click “Continue to the website (not recommended)”.

8 conticate Ener: Navgoton Socked || b8
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Step Action

13 | Confirm the vSphere Welcome pages load.

e Confirm your web browser is similar to the image below.

[ — L1 BeR-oE.

VMware ESXi lJ_

Welcome

Getting Started

1f you need to access this host remotely, use the following
program to install vEphere Client softwara. After running the.
staler, start the dient and oa 1 to this hast.

Piaasa note that the traditional vSphara Clisnt doss ot suopart

connact diractly to an ES¥ host, are pe
update Managar DpEratNs, of ars maning
support anly the vSphers Client such 5 vCen

MENSGEF OF YCENTEr MUli-HyDSrvISor Manager,

Important Note: If you were unable to connect to this lab system, contact your
instructor so that he/she can address the situation as soon as possible.

14 | Close the web browser.

e Click the “X” in the upper right hand side to close the browser session.

End of Lab Exercise
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Lab Exercise: XMS Management with the GUI

Purpose: In order to interact with the XtremlO graphical user interface,
an operator must have situational awareness. This lab will
walk you through the tabs provided by the interface and
some sub-components. This is an exploratory exercise with
little configuration, where you will record important
information. Future lab exercises will require you to navigate
to the locations discussed in this lab.

Tasks: Connect to the XMS GUI
Explore and record information
References: docu52291_XtremlO-3.0-Storage-Array-User-Guide.pdf
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Lab: Part 1 — XMS Login and System Verification

Step Action

1 Open a web browser and connect to your XMS IP.

e Open Internet Explorer.

e Place the IP address of the XMS as provided in the student handout in
the address bar.

e Click the Launch button when your browser resembles the image below.

e
EMC XtremIO .

XtremIO Management Application

e If your browser generates any security warnings, accept them.

o the sppkcation unkess you are famb weh ks saurce

M rformen

17 {accept the vk ard wark s s sppicsbon] [an ] e

2 Log in to your XMS system.

e Logintothe XMS server with the username of admin
e Use the password listed in the student handout.
e Click Login.

EMC’ XtremIO
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Step

Action

Status bar familiarization

e Using the screen output, examine the bottom of the dashboard interface
and record the following information:

Q: What is the status of the XMS GUI?

Q: What is the system name of the X-Brick cluster?

Q: Which user is currently logged in to the session?

Workspace familiarization

Note: Because you are connecting to an unused XtremlO storage array, there are
no data metrics to be obtained at this time.

e Note the four areas in the Dashboard workspace

Q: Deduplication Ratio is located in which workspace?

Q: IOPS is located in which workspace?

Obtain XMS hardware information.

e Proceed to the hardware tab by using one of the methods listed below.

Click the X-Brick cluster icon in the Click the Hardware button on
hardware workspace. the Menu bar.

Hardware

Use the XMS GUI to verify health status.
e Using the screen output answer the following:

Hint: Moving the mouse cursor over objects and waiting will produce a tool tip
pop-up that will provide additional detail.

Q: What is the status of the Data Protection Group?

Q: What is the life cycle status of X1-SC1-LocalDisk1?

Q: What is the endurance of the 5" drive (going left to right)?
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Step

Action

Examine XtremlO hardware cable status of the management LAN.

e Click the Show Back icon located in the X-Brick workspace /G Show Back
e Click the Show Cable Connectivity icon which is now visible

e C(Click the Customize View icon W

¢ Inside the area which allows you to select what connectivity type to

show, modify the view so that only the MGMT connection is selected.

— Select what connectivity type to show
[ IB Connection

[ CoM Connection
[ FC Conmection
[ i5CSI Connection
V' MEMT Cannection

o C(lick Keep Changes.
e Using the screen output, answer the following:

Q: What is the IP address of the X1-SC1-MGMT port?

Q: What is the state of the X1-SC1-MGMT port?

Examine X-Brick properties

e Click on the X-Brick Properties icon | ™ X-Brick Propertie
e Using the screen output answer the following:

Question: Which BBU is the lower Storage Controller connected to?

Question: What is the name of the Data Protection Group?

e Click OK or the Xl in the upper right hand corner to close the X-Brick
properties window.

End of Lab Exercise
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Lab Exercise: XMS Management with the CLI

Purpose: The XtremlO X-Brick can be managed by the command line
interface. The lab will introduce you to some basic commands

which you can use to obtain information and configure the
XMS.

Tasks: Connect to the XMS via PuTTY

Issue command and examine output

References: docu52291_XtremlO-3.0-Storage-Array-User-Guide.pdf
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Lab: Part 1 — XMS Management with the CLI
Step Action

Note | This lab assumes you are connected to the VDC environment. If you are not,

refer to an earlier lab that walks you through this process.

1 Open the application PuTTY.

e Locate the PuTTY shortcut inside the XtremlO_Class folder on your VDC
desktop.
e Open (double click) the icon.

2 Provide PUTTY with the required information to connect to the XMS system
controller.

e Inthe field labeled Host Name enter the IP address of your XMS system
as provided in the student handout.

e Ensure the connectivy type is set to SSH.

e Click Open.

Note: As you will be returning to this XMS in future exercises, it is recommended
that you save your session information.

3 Log in to your XMS system.

e Enter the username xmsadmin

e Enter the password as provided in the student handout.
e Enter the username admin

e Enter the password as provided in the student handout.

4 Display all the show commands.

e Type show- and push the Tab key twice.
e Push the space bar to scroll through all the available show related
commands.

Note: You can press q anytime during the output session to quit of the session.
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Step

Action

Display all the show-clusters commands.

e Type show-clusters and push the Tab key twice.
e Push the space bar to scroll through all the available show related
commands.

Q: How many different types of show-clusters commands are listed?

Ask the CLI for help with a command.

e Typehelp show-clusters and press the Enter key.

Q: What are the two values that can be defined with this command?

)

Q: Are they required values?

Perform CLI commands and examine output.
e Type show-clusters and press the Enter key.

Q: What is the cluster name?

Q: What is the state of the cluster?

Q: How much space is available (SSD-Space)?

Perform CLI commands and examine output.
e Type show-clusters-info and press the Enter key.

Q: What is the cluster name?

Q: What is the software version?
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Step Action

9 Run through some more show commands to determine X-Brick Cluster status.
e Type show-storage-controllers and press the enter key

Q: What are the two storage controller names? ,

e Type show-storage-controllers-info and press the Enter key.
Q: What is the software version of the two storage controllers?
e Type show-bbus and press the Enter key.

Q: What is the state of both battery backup units?

e Type show-daes and press the Enter key.

Q: What is the state of the disk array enclosure?

End of Lab Exercise
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Lab Exercise: XMS User Account Management

Purpose:

User account management is a key task for any system
administrator. Perform user account management via the GUI
and CLI by creating different users, assigning them different
roles, and verifying their privileges.

Tasks:

Create a user account

Verify privileges

References:

docu52291 XtremlO-3.0-Storage-Array-User-Guide.pdf
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Lab: Part1 -

User Account Creation via GUI

Step

Action

Note

This lab assumes you are connected to the VDC environment. If you are not,
refer to an earlier lab that walks you through this process.

Log in to your XMS system.

e Double-click the XMS application shortcut.
e If your browser generates any security warnings, accept them.

Do you want to run this application?
name:  XtremlO Storage Management Application

A Publisher: EMC Corporation.

Location:  hitp:(/10.127.96.220

Running this application may be a security risk
Risk:

1o this appcation unlecs you e fambar weh ks source

Mo irfomain

17 iapthe ok v i s o] [an ] _conel

e Logintothe XMS server with the username of admin
e Use the password listed in the student handout.
e Click Login.

EMC: XtremIO

Navigate to administration.

e Click the administration button on the Menu bar.
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Step Action

3 Create an administrator User Account.

i

e Select the Administration icon from the menu bar ESGEES

e Select the Security tab

e Click Users Administration in the left-hand pane.

e Inthe upper right-hand side, click Add.

e Select Administrator from the role pull-down menu.

e Enter a username of studentXadmin (where X is your student
number).

e Select Authentication By Password.

e Enter a password which is identical to the username.

e Confirm the password by typing in the username again.

Role: Administrator v

User Mame: | studentXadmin

Authentication
(®) By Password () By Public Key

Pazzword: | LTI

Confirm Password: | seene

Public Key:

4 Confirm your identity in the XMS GUI.

e Using the screen output, navigate to the bottom right-hand side of the
interface record the following piece of information:

Q: Which user currently active on XMS GUI?
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Step

Action

Log in as a different user.

e Click the Log in as a different user button which is located at the bottom
of the XMS GUI interface.

|5Lng in as a different user, i

Provide user authentication.

e Enter the username studentXadmin (where X is your student
number).
e Enter the password which is identical to the username.

Confirm identity change.

e Using the screen output, navigate to the bottom right-hand side of the
interface record the following piece of information:

Q: Which user is currently active on XMS GUI?

Confirm account functionality.

e Click each of the menu bar icons and confirm there is no change in the
user experience.

Create a read-only user account.

e Inthe upper right-hand side click Add.

e Select Read-Only from the role pull-down menu.

e Enter a username of studentXro (where X is your student number).
e Enter a password which is identical to the username.

e Confirm the password by typing in the username again.

10

Log in as a different user.

e Click the Log in as a different user button which is located at the bottom
of the XMS GUI interface.
e Login as the read-only user created in the previous step.
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Step

Action

11

Confirm the identity change.

e Using the screen output, navigate to the bottom right-hand side of the
interface record the following piece of information:

Q: Which user is currently active on XMS GUI?

12

Define the read-only user abilities in the XMS GUI.

e Navigate to the Configuration menu bar.
o Confirm that the Add, Delete, and Unselect icons are grayed out.
e Navigate to the Alerts & Event menu bar.
o Right click any alert, note that the Acknowledge Alert and Edit
Alert Definition are grayed out.
e Navigate to the Administration menu bar.
o Confirm that only the user account listed is your read-only
account.
o Confirm that Add, Edit, and Remove are grayed out.

13

Log out of the XMS GUI.

e C(Close the browser window to end the XMS GUI session.

End of Lab Exercise
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Lab Exercise: XtremlO Storage Provisioning

Purpose: Successful presentation of storage from an XtremIO X-Brick to
an operating system consists of several tasks that need to be
performed. This lab will guide you through the required
operations needed to create an XtremlO LUN and present it
to an existing host.

Tasks: Discover connected equipment
Create a volume
Create an Initiator Group
Map a volume to an initiator Group

References: docu52291 XtremlO-3.0-Storage-Array-User-Guide.pdf
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Lab: Part1 -

Fibre Channel Connectivity Verification

Step

Action

Note

This lab assumes you are connected to the VDC environment. If you are not, refer

to an earlier lab that walks you through this process.

Log in to you ESXi host.

e Open the vSphere client (link is inside the XtremlO_Class folder).

e Enter your ESXi IP address as provided in the student handout.

e Enter the user name as provided in the student handout.

e Enter the password as provide in the student handout.

o Click Login.

e You will receive a warning message that this ESXi host is being managed by
a vCenter server. It is expected; click OK to continue.
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Step

Action

Locate the WWN of the ESXi Fibre Channel adapter.

e [f you are presented with the screen shot below, click the Inventory icon.
If not, proceed to the next step.
File Edt Yiew Inventory Administration Plug-ins Help

E @ Home|

Inventory

B

Inventary

Administration

)

Roles System Logs

e Click your ESXi host in the left-hand pane and ensure it is highlighted.
e Click the Configuration tab.

urce Allocation ! Pefformance  EesliflsMEialin Local Users & Groups | Eve

e Click Storage Adapters.

Summary | Virtual Machines ' Resource Allc

Hardware

Health Status
Processors
Memaory

Storage
Metwarking
Storage Adapters
Metwork Adapters
Advanced Settings

Power Management
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Step

Action

Record the WWN information.

¢ In the Storage Adapters dialogue box (directly to the right) locate and
record the two WWNs.
e 1 Fibre Channel Host Adapter : :

e 2" Fibre Channel Host Adapter : :

Summary | Virtual Machines ' Resource Allocation ' Performance [ebliilsMlElabin Local Users & Groups | Events | Permissions | EMC VSI

Health Status Device | Type WWN
Processars 631xESB/632xESE IDE Controller
Memary & vmhbao Black 5CS1
Storage {3 vmhba32 Block 5CSI
. LP10000 2Gb Fibre Channel Host Adapter
Networking @ vmhba2 Fibre Channel 20:00:00:00:c9:3d:a6:b6 10:00:00:00:c3:3d:a6:b6
Storage Adapters & vmhba3 Fibre Channel  20:00:00:00:c9:3d:a6:b7 10:00:00:00:c3:3d:a67
Network Adapters Smart Array P400i
Advanced Settings & vmhbal Block 5CSI
Power Management

Note: We only record the last two pairs of hexadecimal characters of the WWN for
simplicity. In the field it is best to record the full WWNN and WWPN and validate
the entire value.

Open the application PuTTY.

e Locate the PuTTY shortcut inside the XtremlO_Class folder on your VDC
desktop.
e Open (double click) the icon.

Confirm that the XtremlO storage array that the ESXi has a path to is the correct
storage device.

e In the field labeled Host Name enter the IP address of your XMS system as
provided in the student handout.

e Ensure the connective type is set to SSH.

e Click Open.

Log in to your XMS system.

e Enter the username xmsadmin

e Enter the password as provided in the student handout.
e Enter the username admin

e Enter the password as provided in the student handout.
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Step Action
7 Run the show-targets commands to determine the X-Brick Cluster WWNs.
e Type show-targets and press the Enter key.
e Record the Port Address WWNs for the cluster.
X1-sC1l-fel :_ :
X1-sC1l-fec2 :_  :
X1-sC2-fel :_ :
X1-sC2-fc2 :_ :
e Exit the XMS CLI.
Note | The reason you collected the WWN information is that you may have to provide it

to the end user so that they may configure zoning. The provisioning process
cannot start until both sides are visible. The zoning in this class has been

performed for you.

ESXi Host XtremlO Storage Array
X1-SCl-fel :___ :

VMHBA-1: X1-sC1-fe2 :_ :
VMHBA-2: X1-sC2-fel @ :
X1-SC2-fc2 : .

NSNS

Fibre Channel Switch

This information is need to
create/configure zoning

EMC Education Services




Lab: Part 2 — Volume Presentation to an ESXi Host

Step Action

Note | You are sharing the XtremlO storage array with other students. It is important
that you create and manipulate only your objects.

1 Log in to your XMS system.

o Double-click the XMS application shortcut.
e If your browser generates any security warnings, accept them.

Do you want to run this application?
Name:  XtremlO Storage Management Application
! : Publisher: EMC Corporation.
u 1012798
Running this application may be a security risk
Wisk:

1o thi appkcation unkesa you are famkar weh ks scurce

Mo frformation

[ {sccapt the ek and wark to run i appication)] E Cancel

e Logintothe XMS server with the username of admin
e Use the password listed in the student handout.
e Click Login.

2 Navigate to the configuration section of the XMS GUI.

Fl
-
e Click the EELRIEEEN icon on the menu bar.
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Step

Action

Create a volume folder with your student name.

e Right click in the Volumes section and select New Folder.

@ akdd ik Delete | o Uniselect

[ New Folder

('Refresh

Expand All
/= Collapse Al

Shiow as Snapshots Hierarchy

e Enter the value studentX (where X is your student number).

i New Folder x|

Falder Mame: I team|

Farent Folder: |

(a4 I Cancel

e C(Click OK.

Create an Xtreml|O storage volume.

e Inthe Volumes section, click the Add icon (& A

e Inside the Add New Volumes pop-up, enter the following values:
o Name: studentXESXiVoll (where X is your student number)
o Size: 100GB
o Volume Type: Normal

e Click Next (not Finish).

Note: If you click Finish, the volume will be placed at the root level. You must
then click and drag the object to the proper location.

e Select the folder you created in an earlier step.
e Click Finish.
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Step

Action

Create an initiator group folder with your student name.

e In the right hand pane, right click in the Initiator Groups section and
select New Folder.

E Initiator Groups

Buadd EbEdt [Se Delet

= Mew Folder
) Refresh

Expand All
Callapse All

e Enter the value studentX (where X is your student number).

Mew Folder
Falder Name: I |
Parent Folder: |
@ Please provide Folder name
cance_|

e C(Click OK.
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Step

Action

Create an initiator group.

e In the Initiator Group section, click the Add icon [ Add
¢ Inside the Add New Initiator Group pop-up, enter the following values:
o Initiator Group Name: studentXIG
o Click Add (right side)
» |nitiator Name: studentXESXiHBAO
= |Initiator Port Address: Select the 1** ESXi WWN value you
recorded earlier
= Click OK.
o Click Add (for the second time)
= |nitiator Name: studentXESXiHBA1
= |nitiator Port Address: Select the 2°** ESXi WWN value you
recorded earlier
o Click OK.
o Click Next (not Finish).

Note: If you click Finish, the Initiator Group will be placed at the root level. You
must then click and drag the object to the proper location.

o Select the folder you created in an earlier step.
e Click Finish.
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Step Action

7 Select both your volume and initiator group and map them together.

e Click your Volume on the left side (not the folder - expand the folder if
required) so that it is highlighted.

e Click your Initiator Group on the right side (not the folder — expand the
folder if required) so that it is highlighted.

e Examine the output. It should be similar to the image below.

& Initiator Groups

LUN Mapping Configuration

Ehadd EgDelete | Map All - Urimap Al _ teamy (no Tnitiator Groups)
8 teamxiG
&, Unselect
&1 03 teamx (1 volne) || g | Name |
|10 B teamiesxwvoll | "5 teammesivoll teamxIG

e Click the Map All button ™Map Al

¢ Inside the Volumes pane, adjust the LUN value to X1 (where X is your
student number). Example: Student 3 would configure LUN31. Do not
use LUNO.

e Click Apply (at bottom).

8 Return to the XMS Dashboard.

e C(Click the Dashboard icon.

9 Minimize the XMS GUI.

e Minimize the XMS GUI.
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Lab: Part 3 — Utilize Presented Storage on an ESXi Host

Step Action

1 Restore your vSphere Client connection to your ESXi host.

e Restore your vSphere Client view to your ESXi host or invoke another
session if you have closed it.

2 Navigate to the proper location.

e Ensure you are viewing the ESXi host Configuration tab, with the storage
adapters selected in the hardware sub-pane. It should look similar to the
image below.

File Edit View Inventory Administration Plug-ins Help

G ‘@ Home b g Inventory b 3 Inventory

+
5 &
[ [10.127.96.154 lesxis1ullabs.com VMware ESXi, 5.1.0, 1065491

Summary | Virtual Machines | ResourceAllocation | Performance [Tttty Local Users & Groups | Events | Permissions | EMCVSI

Lardware Storage Adapters Add.. Remove  Refresh  Resanl.. — *
Health Status Device | Type | wwn |
A 631xESB/632xESB IDE Controller
vemory @ vmhbao BlocksCs1
i~ @ vmhbaz2 Blocksc51
N t“igi‘ LP10000 2Gb Fibre Channel Host Adapter
seerine @ vmhbaz Fibre Channel _ 20:00:00:00:c3:3d:a6:b5 10:00:00:00:c3:3d:a6:56
» Starage Adzpters @ vmhbas FibreChannel  20:00:00:00:c9:3d:a6:b7 10:00:00:00:c3:3d:ab:7 L
Network Adapters ‘Smart Array P400H
Advanced Settings @ vmhbat Block 5C51
Power Managament
Eoftware Details
Licensed Features vmhba2
Time Confiquration Model:  LP10000 2Gb Fibre Channel Host Adapter
N 3d:26:06 10:00:00:00:c0:3d:36:56 L
D 2ndRautng Targets: 2 Devices: 2 Paths: 4
Authentication Services
Virtual Machine Startup/Shutdann View: [Devices Paths
vl Mad‘\\;:a Swapfie Location Name | Runtime Name | Operational State [ LUI »
o it Drofie

[ il ]+

Recent Tasks HName, Target or Status contains: + Clear X

Name Target | Status | Details | nitiated by | Requested Start Ti... < | Start Time | Co
« i 3
= T =

3 Refresh the storage adapters.

e Click the Rescan All button (upper right).
¢ You will see the following dialog box; click OK.

—_— (=

@ Rescan e s el

V¥ Scan for New Storage Devices

Rescan all host bus adapters for new storage devices.
Rescanning all adapters can be slow.

' Scan for New VMFS Volumes

Rescan &ll known storage devices for new VMFS volumes that
have been added since the last scan. Rescanning known

I storage for new file systems is faster than rescanning for new
storage.

QK I Cancel Help |
[l
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Step Action

4 Verify device discovery for the first ESXi HBA.

e In the Storage Adapters pane, click your 1* Fibre Channel HBA.
¢ In the Details pane, click the Devices button.
e Confirm you see LUN X1 (where X is your student number).

Note: If you do not see your LUN, notify your instructor.

5 Verify device discovery for the second ESXi HBA.

e In the Storage Adapters pane, click your 2* Fibre Channel HBA.
e In the Details pane, click the Devices button.
e Confirm you see LUN X1 (where X is your student number).

Note: If you do not see your LUN, notify your instructor.

6 Create a VMware Datastore on the newly created volume.

e Inside the Configuration tab, select Storage in the hardware pane.

Hardware

Health Status
Processors
Memory

v Storage
Metworking
Storage Adapters
Metwork Adapters
Advanced Settings

Power Management

e Click Add Storage (upper right).

e Inthe add storage wizard, select the following:

Select Storage type: Select Disk/LUN, click Next

Select Disk/LUN: Click on your volume, click Next

File System Version: Select VMFS-5, click Next

Current Disk Layout: Click Next

Properties (datastore name): Enter the value studentXESXiVoll,

click Next

o Disk/LUN - Formatting: Leave the default value which is
Maximum available space, click Next

o O O O

o Ready to Complete: Click Finish
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Step

Action

7 Verify datastore creation.

You should now see the studentXESXiVoll datastore inside the
datastores pane.

View the details listed in the datastore details pane.
Confirm it matches what you had presented.

EMC Education Services

End of Lab Exercise
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Lab Exercise: XtremlO VMware ESXi Host Configuration

Purpose: An XtremIO volume can be presented to an ESXi and, while
functional, it is not optimal. This lab guides you through the
additional optional steps that can be performed or validated
to ensure high performance.

e Adjust VMware Advanced settings

References: docu52291_XtremlO-3.0-Storage-Array-User-Guide.pdf
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Lab: Part 1 — Enable SSH and Adjust Advanced Settings

Step Action

Note | This lab assumes you are connected to the VDC environment. If you are not,
refer to an earlier lab that walks you through this process.

Note | Enable SSH access on your ESXi host.
e Click your ESXi host -> Configuration tab -> Security Profile

& [ szt

Services
LD Redisctor {Adtivs inechory Secvice)
snnpd
Abucrk Lgn Server (Actwve Drsctory Sarvize)
[
e

wog

Local Secunty uthentication Server (Active Chetery Servce)
NIF Dasmen

vprebed

b
Ewect Conscle Ll
I Server

Firemall

Incorrie Cerrections.

e Click Security Profile Proﬁértléﬁ

g &
L IEETEE T . ..

‘Security Profile
Services. Refresh

110 Redrector (Active Directary Service)
g

etk Logn Server Ghcie Svectry Servie)
bt

s

£ Shel

=rn
Local Securky Authentication Server (Active Diectory Service]

on

i
z
E
8
a
el
zzzz

‘itual Mschins Swsplie Location

e Record the state of the ESXi Shell and SSH

Remote Access

s
£t Shel Running  —————
o

Local Security Authentication Serv...  Stopped

e If either ESXi Shell and/or SSH are not running, select each service and
click Options

[ P
e Click Start; note that the status will change from stopped to running.
e Click OK to close the service options dialogue box.
e Click OK to close the Services Properties dialogue box.
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Step

Action

Connect to your ESXi host via SSH.

e Open an SSH session via PUTTY to the ESXi host using the credentials
provided in the student handout.

Run the following command to set the SchedQuantum parameter.

e esxcfg-advcfg -s 64 /Disk/SchedQuantum

Run the following command to set the DiskMaxIOSize parameter.

o esxcfg-advcfg -s 4096 /Disk/DiskMaxIOSize

Run the following command to obtain the NAA for XtremIO LUNs presented to
the ESX host and locate the NAA of the XtremlO volume.

e esxcli storage core path list | grep XtremIO
o Your output should similar to the image below
o Note a single device is presented over 4 paths

Run the following command to set SchedNumRegOQOutstanding for the device to
its maximum value (256). Replace xxx with the number you saw in Step 4.

e esxcli storage core device set -d naa.xxx -0 256
o If the command returns with no error, it completed successfully.

Navigate to the proper location to confirm that VAAI is enabled on the ESX
server:

e Launch the vSphere Client and locate the ESXi host

e Select the Configuration tab

e From the Software section, click Advanced Settings

e Select the DataMover section from the left hand pane

Verify that the following parameters are enabled (i.e., both are set to "1"):
e DataMover.HardwareAcceleratedMove
e DataMover.HardwareAcceleratedInit

Navigate to the proper VMFS3 location and confirm it is enabled on the ESXi
server:
e Select the VMFS3 section from the left hand pane.
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Step Action

9 Verify that the following parameter is enabled (i.e., set to "1"):

e VMFS3.HardwareAcceleratedLocking

10 | Clean up
e In Advance Setting windows, click Cancel to close the dialogue box.

End of Lab Exercise
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Lab Exercise: XtremlO Virtual Machine Datastore Workload Test

Purpose: This lab guides you through process of placing a workload on
a VMware virtual machine and monitoring the results.

Deploy a Virtual Machine for testing

Tasks:
Use lometer to create a workload
Verify workload statistics
References: docu52291_XtremlO-3.0-Storage-Array-User-Guide.pdf
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Lab: Part 1 —-Deploy a VM on XtremlO Storage

Step Action

Note | This lab assumes you are connected to the VDC environment. If you are not,
refer to an earlier lab that walks you through this process.

1 Open a connection to the ESXi host.

e Open the VMware vSphere Client by double-clicking the icon.
e Using the student handout for reference, enter the following:
o ESXi IP address
o User name
o Password

2 Deploy the Virtual Machine from a Template.

e Using the vSphere Client select File > Deploy OVF Template
oo et S

File Edit View Inventory Adminis

Mew 3

Deploy OVF Template...
Export 3
Report 3

Browse VA Marketplace...

Print Maps 4

Exit

3 Select the source.

e Click the Browse button.

e Locate the student-X-vm.ova file inside the XtremlO_Files folder you
created on the desktop.

e Click Open.

e Click Next.

4 Verify OVF Template Details.

e Examine the description shown.
e Click Next.
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Step Action

5 Name and location

e Inthe Name field, enter student-X-vm, (where X is your student number)
(example: student-1-vm)
e Click Next.

6 Select XtremlO storage as a destination.

e Highlight studentXESXiVoll (where X is your student number).
e Click Next.

7 Disk Format

e Select Thick Provision Eager Zero.
e Click Next.

8 Ready to Complete.

e Verify the installation information.
e Leave the “Power on after deployment” unselected.
e Click Finish.

Note: This process will take a few minutes. Wait until the deployment is
complete before proceeding to the next step.

9 Power on your virtual machine.

e Power on your virtual machine by selecting your VM and clicking the
green play button.

ﬁ £y Home b gH Inv
niy &6 G

= 192.168.1.1
@ skudent-1-vm)

10 | Record disk space usage from vSphere Client

e Click the Summary tab.

e In the Resources Pane (upper right):
o Record the Storage volume name:
o Record the Used Storage value:
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Step Action

11 | Open the XMS GUI.

e Open the XMS GUI.

12 | Record disk space usage for XMS.

e Click the configuation tab.
e Select the Storage volume you recorded earlier.

13 | Examine output.

e Examine the Properties (bottom left hand side).
e How much space is in use?

Q: Do the values differ from an XtremlO and vSphere client perspective?
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Lab: Part 2 -

Run lometer Workload

Step

Action

Navigate to your VM.

e Open the vSphere Client and select your VM in the left hand pane.

Open a console to your VM.

=

e Click the open console button

Login to the Windows virtual machine

e From the menu bar (top) select VM -> Guest -> Send Ctrl-Alt-Del

PH student-X-vm on team- 1-Rio-esxi

File  “iew | VM

= o | Pawwer 3 LEJ’

Guest 4 | Answer Question, ..
Snapshok 4 | Send Ctri+al+del
@ Edit Settings. .. Install{Upgrade ¥Mware Tools

e Enter the username and password provided in the student handout.

Open lometer and run a light workload.
e Open lometer and run a light workload by double clicking the xio-light-

load.icf file on your VM desktop

e Click the Green Flag (center) —I to start the workload.
e Click Cancel in the Save Results dialog box.
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Step Action

5 Confirm workload is running.
e Click the Results Display tab in the lometer interface.
e Adjust the results field to Last Update.

e Adjust the Update frequency to 5 seconds.

e Record the Total I/O per Second value:

Diizk. Targets | Metwark, Targets I Access Specifications  Results Display | Test Setupl

Results Since Update Frequency [seconds]
Dirag managers and workers i~ Startof T st )'
from the Topalogy window { . . . . . . . . . '
tn the: progress bar of pour choice. | Last Update 1 2 3 4 5 10 15 30 45 B0 oo
— Display
All Managers 0.00 10
Tatal |/0s per Second | j
All tanagers 0.00 10
Taotal MBs per Second | j
All Managers 0.0000 10
Average |70 Responze Time [mg] | | d
Al Managers 0.0000 10
M axirnurn |40 Response Time [ms) | j
Al Managers 0.00 % 10%
% CPU Utlization (tatal) | |
All Managers 1] 10
Total Error Court | j

6 Navigate to XtremIO GUI.
e Open your XMS GUI.
o Navigate to the Dashboard view.

7 Examine disk usage from XMS GUI.
e From the Dashboard inspect the Bandwidth, IOPS, and, Latency tabs.

Note: There are many other students performing the same exercise at this time,
be sure to identify your volume and initiatior group.

e Record the IOPS value:

Q: Are the values presented from the XMS GUI and lometer inside the VNM
similar?

8 Navigate back to your VM and stop the workload.

2

e Inside your VM click on the Stop icon

End of Lab Exercise
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Lab Exercise: XtremlO Virtual Machine RDM Workload Test

Purpose: This lab guides you through the process of placing a workload
on a VMware virtual machine and monitoring the results.

Create an new LUN on XtremlO Storage Array

Tasks:
Map an VM to the new LUN as an RDM
Consume the present space from the VM and perform a
workload test

References: docu52291 XtremlO-3.0-Storage-Array-User-Guide.pdf
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Lab: Part1 -

Create and Map an XtremIO LUN

Step

Action

Note

You are sharing the XtremIO storage array with other students. It is important
that you create and manipulate only your objects.

Open your XMS GUI.

EMC XtremIO

Navigate to the configuration section of the XMS GUI.

e (Click the icon on the menu bar.

Create an Xtreml|O storage volume.

e Inthe Volumes section, click the Add icon (b A

e Inside the Add New Volumes pop-up, enter the following values:
o Name: studentXESXiRDM1 (where X is your student number)
o Size: 100G
o Volume Type: Normal

e Click Next (not Finish)

Note: If you click Finish, the volume will be placed at the root level. You must
then click and drag the object to the proper location.

e Select the folder you created in an earlier step.
e Click Finish.
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Step

Action

Select both your volume and initiator group and map them together

e Click your Volume on the left side (not the folder, expand folder if
required) so that it is highlighted.
e Click your Initiator Group on the left side (not the folder, expand folder if
required) so that it is highlighted.
=
e Click the Map All button Map Al
e Inside the Volumes pane adjust the LUN value to X2 (where X is your

student number)
e Click Apply (at bottom)

Return to the XMS Dashboard.

e C(Click the Dashboard icon

Minimize the XMS GUI.

e Minimize the XMS GUI.
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Lab: Part 2 — Add an RDM to the Virtual Machine

Step Action

1 Restore your vSphere Client connection to your ESXi host.

e Restore your vSphere Client view to your ESXi host or invoke another
session if you have closed it.

2 Navigate to the proper location.

e Ensure you are viewing the ESXi host Configuration tab, with the storage
adapters selected in the hardware sub-pane. It should look similar to the
image below.

File Edit View Inventory Administration Plug-ins Help

G ‘@ Home b g Inventory b 3 Inventory

+
5 &
[ [10.127.96.154 lesxis1ullabs.com VMware ESXi, 5.1.0, 1065491

Summary | Virtual Machines | ResourceAllocation | Performance [Tttty Local Users & Groups | Events | Permissions | EMCVSI

Lardware Storage Adapters Add.. Remove  Refresh  Resanl.. — *
Health Status Device | Type | wwn |
A 631xESB/632xESB IDE Controller
vemory @ vmhbao BlocksCs1
i~ @ vmhbaz2 Blocksc51
N t“igi‘ LP10000 2Gb Fibre Channel Host Adapter
seerine @ vmhbaz Fibre Channel _ 20:00:00:00:c3:3d:a6:b5 10:00:00:00:c3:3d:a6:56
» Starage Adzpters @ vmhbas FibreChannel  20:00:00:00:c9:3d:a6:b7 10:00:00:00:c3:3d:ab:7 L
Network Adapters ‘Smart Array P400H
Advanced Settings @ vmhbat Block 5C51
Power Managament
Eoftware Details
Licensed Features vmhba2
Time Confiquration Model:  LP10000 2Gb Fibre Channel Host Adapter
N 3d:26:06 10:00:00:00:c0:3d:36:56 L
D 2ndRautng Targets: 2 Devices: 2 Paths: 4
Authentication Services
Virtual Machine Startup/Shutdann View: [Devices Paths
vl Mad‘\\;:a Swapfie Location Name | Runtime Name | Operational State [ LUI »
o it Drofie

[ il ]+

Recent Tasks HName, Target or Status contains: + Clear X

Name Target | Status | Details | nitiated by | Requested Start Ti... < | Start Time | Co
« i 3
= T =

3 Refresh the storage adapters.

e Click the Rescan All button (upper right)
e You will receive the follow dialog box, click OK.

@ Rescan e —— e

V¥ Scan for New Storage Devices

Rescan all host bus adapters for new storage devices.
Rescanning all adapters can be slow.

' Scan for New VMFS Volumes

Rescan &ll known storage devices for new VMFS volumes that
have been added since the last scan. Rescanning known

I storage for new file systems is faster than rescanning for new
storage.

QK I Cancel Help |
[l
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Step

Action

Verify device discovery for the newly presented LUN.

¢ In the Details pane (bottom) click the Devices button.
e Confirm you see LUN X2 (where X is your student number).

Note: If you do not see your LUN, notify your instructor.

Add an additional hard disk to your VM.

e Right click your VM and select Edit Settings

nlren &b e

B [ 192.168.1.131
o[58
Power r
Glest r
Snapshot YN
Open Consale .
—is
(3 Edit Settings.. .
pe
Add Permission. Cirlp a
Report Performance. .
N ]
Rename i
Openin New Window,..  Ctrhak+N
Feemave From Inventory
Delete from Disk. ul
n

e Click ADD

%) student-%-vm - ¥irtual Machine Properties

Hardware | options | Resourees |

» Wemary Confic

T Show AlDeviees P Add... Remove
1011 B
Hard | Summary | S
W Hemory 128 ]
o crus 2 B
& video card video card 12868
MCT

o T devics Restricted -
@ 5CSIcontroller 0 LI Logic Parallel
& coDuD drive L Client Device 32 0GB
= Harddisk1 wirtusl Disk el
& Floppy drive 1 Client Device

e Select the Hard Disk option

Deviee Type
What st o device b y0u e 0 adki 0 your vt machine?

Device Type: Chaosa the type of device you weh o ackd.

come | [ mets | concel
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Step Action

6 Add an RDM.

e Select the Raw Device Mapping radio button.
e Click Next.

& viruel disk i comprsed of cre or more Fies on the host Fie system. Together these
il appear as 2 sgle hard disk o the quest operating systen,

‘Select the typa of dak to use.
ik

© Creste new virtual dsk

 Use an existing vitual dsk
Reuse a previously corfioured virsd dsk.

& Raws Devics Mappings.
Give: your virtual machine direct access to SAN. This option allows youto

scoess it usng o detastore

o <Back vests | cancel

7 Associate the RDM with the newly created LUN.

e Select the LUN with the ID of X2 (where X is your student number).
o C(lick Next.

Add Hardware

Select and Configure a Raw LUN
Wihich LUM would you ke to use for this raw disk?

e, Identfier, Path 10, LUN or Capacy containgi = ear
Hame | Path D | n Capacty | Harc
GO Fbre Chanel Disk (naa 1., vibaZ:C0:T042 %2 10000, Spr

8 Choose the datastore that will provide the map to the RDM.

e Accept the default radio button, Store with Virtual Machine.
o Click Next.

9 Select physical compatibility mode.

e Accept the default radio button, Physical.
e Click Next.

10 | Accept the default virtual device node.

e Accept the default value, click Next
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Step Action

11 | Complete the operation.

e Examine the summary
e Click Finish

12 | Close the virtual machine properties dialogue box.

e Click OK to close the virtual machine properties dialogue box.
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Lab: Part 3 -

Format and Run a Workload on the RDM

Step

Action

Navigate to your vSphere Client.

e Open the vSphere Client and select your VM in the left hand pane.

Open a console to your VM.

e Click on the open console button

Log in to the Windows virtual machine.

e From the menu bar (top) select VM -> Guest -> Send Ctrl-Alt-Del

PH student-X-vm on team- 1-Rio-esxi

File  “iew | VM

= o | Pawwer 3 LE@

Guest 4 | Answer Question, ..
Snapshok 4 | Send Ctri+al+del
@ Edit Settings. .. Install{Upgrade ¥Mware Tools

e Enter the username and password provided in the student handout.
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Step Action

4 Open Windows disk management.

e Right click My Computer and select Manage

Open
Explore
Search...

Map Metwork Drive. ..
Disconnect Network Drive. ..

Create Shorkcut
Delete
Rename

Propetties

e Select Disk Management

E Computer Management

=] File Action Yiew Window E

&= | B 2m R X

E Computer Management (Local)

Elm System Tools

@ Event Yigwer

-g—] Shared Folders

5 Lacal Users and Groups

§| Performance Logs and Alert:
7, Device Manager

EI@ Skorage

&) Removable Storage

A Disk Defragmenter

ent
[]--@ Services and Applications

5 Initialze and Convert the disk.

e You should see the following dialog box, if you do not or you closed it by
accident:

o Close Computer Management
o Perform the previous step

ze and Convert Disk Wizard x|

Welcome to the Initialize and
Convert Disk Wizard

This wizard helps you to initilize new disks and to convert
empty basic disks to dynamic disks.

‘You can use dynamic disks to create software-based

volumes that can be mirrored, or they can be striped or

spanned across multiple disks. You can also expand

single-disk and spanned volumes without having to restart

the computer. k

After you convert a disk to dynamic, you can only use

‘Windows 2000 and later versions of Windows on any
volume of that disk.

To continue, click Next.

< Back

Cancel

e Click Next.
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Step Action

6 Select the Disk to Initialize

e Accept the default value and click Next

7 Select disks to convert

e Place a check mark in front of Disk 1
e C(Click Next

Initialize and Convert Disk Wizard

Select Disks to Convert
The disks you select will be converted to dynamic disks

Select one or mare disks to convert
Disks:

»
»

< Back I Hext > I Canicel

8 Complete the operation.
e Confirm that Initialize to MBR: Disk 1 and Convert: Disk 1 are the actions

to be performed,
e Click Finish.

Initialize and Convert Disk Wizard 3 x|

Completing the Initialize and
Convert Disk Wizard

“Fou have suscessully completed the Initialize and Corvert
Disk “wizard

ou selected the follawing seflings
Tritializs to MBF: Disk 1
Convett: Disk 1

Ta close this wizard, click Finish.

<Back Finish Cancel

9 Select the new volume and format.
e Right click on Disk 1
e Select New Volume

Ppisk 1
Crynamic
100,00 GB
Cnline

Properties

B Unallocated [l Frimary ¢
l————————————— Help

—_—
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Step

Action

10

Complete the new volume wizard.
e Confirm welcome screen
o Click Next
e Select Volume Type
o Accept the default value and click Next
e Select Disks
o Accept the default value and click Next
e Assign Drive Letter or Path
o Accept the default value and click Next
o
e Format Volume
o Place a check mark in front of Perform a Quick Format
o Click Next

New Yolume Wizard

Format Yolume
To store data on thiz volume, pou must format it first.

Choose whether you want ta format this volume, and if 3o, what settings you want to uze,

" Do not format this volume:

¢ Fomat this volume with the following settings:

File system: NTFS -
Allocation unit size: Diefault -
“olume label: Mew Volurne

ompression

< Back I Hext > I Cancel

e Complete the Wizard
o Click Finish

11

Close computer management.

e Click the X in the upper right hand corner to close Computer
Management.
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Lab: Part 4 -

Present a Workload

Step

Action

Navigate to your VM.

e Open the vSphere Client and select your VM in the left hand pane.

Open a console to your VM.

=

e Click on the open console button

Log in to the Windows virtual machine.

e From the menu bar (top) select VM -> Guest -> Send Ctrl-Alt-Del

PH student-X-vm on team- 1-Rio-esxi

File  “iew | VM

= o | Pawwer 3 LEJ’

Guest 4 | Answer Question, ..
Snapshok 4 | Send Ctri+al+del
@ Edit Settings. .. Install{Upgrade ¥Mware Tools

e Enter the username and password provided in the student handout.

Open lometer and run a light workload.

e Open lometer and run a light workload by double clicking the xio-light-
load.icf file on your VM desktop.
e Adjust the Disk Target to select only the new RDM volume.

e Click the Green Flag (center) —I to start the workload.
e Click Cancel in the Save Results dialog box.
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Step Action

5 Confirm workload is running.
e Click the Results Display tab in the lometer interface
e Adjust the results field to Last Update

e Adjust the Update frequency to 5 seconds

e Record the Total I/O per Second value:

Diizk. Targets | Metwark, Targets I Access Specifications  Results Display | Test Setupl

Results Since Update Frequency [seconds]
Dirag managers and workers i~ Startof T st )'
from the Topalogy window { . . . . . . . . . '
tn the: progress bar of pour choice. | Last Update 1 2 3 4 5 10 15 30 45 B0 oo
— Display
All Managers 0.00 10
Tatal |/0s per Second | j
All tanagers 0.00 10
Taotal MBs per Second | j
All Managers 0.0000 10
Average |70 Responze Time [mg] | | d
Al Managers 0.0000 10
M axirnurn |40 Response Time [ms) | j
Al Managers 0.00 % 10%
% CPU Utlization (tatal) | |
All Managers 1] 10
Total Error Court | j

6 Navigate to XtremIO GUI.
e Open your XMS GUI
o Navigate to the Dashboard view

7 Examine disk usage from XMS GUI.
e From the Dashboard inspect the Bandwidth, IOPS, and, Latency tabs

Note: There are many other students performing the same exercise at this time,
be sure to identify your volume and initiatior group.

e Record the IOPS value:

Q: Are the values presented from the XMS GUI and lometer inside the VNM
similar?

8 Navigate back to your VM and stop the workload

2

e Inside your VM click on the Stop icon

End of Lab Exercise
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Lab Exercise: XtremlO Advanced Monitoring

Purpose: This lab exercise guides you through the process of creating
graphs and charts to monitor XtremIO workload.
Tasks: Run a workload on XtremlO volumes
Monitor XtremlO volumes and initiators for performance
References: docu52291_XtremlO-3.0-Storage-Array-User-Guide.pdf
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Lab: Part1 -

Run lometer Workload

Step

Action

Navigate to your VM.

e Open the vSphere Client and select your VM in the left hand pane

Open a console to your VM.

e Click on the open console button

Log in to the Windows virtual machine.

e From the menu bar (top) select VM -> Guest -> Send Ctrl-Alt-Del

=y student-X-vm on team-1-Xio-esxi

File “iew | VM

il Power 4 LEJ,
|

Guest 4 | Answer Question, ..
Snapshok 4 | Send Chri+al+del
@ Edit Settings... Install{Upgrade YWiware Tools

e Enter the username and password provided in the student handout.
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Step Action

4 Open lometer and run a heavy workload.

e Open lometer and run a heavy workload by double clicking the xio-
heavy-load.icf file on your VM desktop.

e Make sure there are 16 workers present and you see Drives C: and E:

e Workers 1 through 8 are pointing to drive C:

e Select Workers 9 through 16 and point them to drive E: (your RDM
volume)

e All Workers should have 32 Outstanding |I/Os configured

Topaology Disk Targets | M etwirk Targetsl Aocess Specificationsl Results Displa_l,ll Test Setup
" — Tanget
= \ &l b anagers ; ST
: - r M axirmurn Digk, Size
-5 EMC-4798124981 Dot
{2 Worker 1 SlRe] E e Volme IR ID Sectars
- Waorker 2
- Worker 3 ~ Starting Disk Sector
) Worker 4 ID
-0 Waorker 5
E xotm ? — # of Outstanding 10z
orker
ot : |32 per target
) worker 9
- Waorker 10
) Worker 11
- Worker 12 Test Contection Fate
) Worker 13 = :
) Worker 18 o = Transactions per corr
-0 Waorker 15
) Worker 16
<| |

e Click the Green Flag (center) —I to start the workload.
e Click Cancel in the Save Results dialog box.
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Step

Action

5 Confirm workload is running.

Click the Results Display tab in the lometer interface.
Adjust the results field to Last Update
Adjust the Update frequency to 5 seconds

Record the Total I/Os per Second value, remember that this value
includes both volumes’ IOPS:

Digk Targets | Metwark Targets I Access Speciications  Results Display | Test Setupl

Dirag managers and workers
from the Topalogy window
ta the pragress bar of your chaice.

Results Since Update Frequency [seconds]———————————————
|

© Start of Test A

G lastUpdate| | 1 2 3 4 5 10 15 30 45 ED oo

— Display

Tatal|/0¢ per Second

All Managers 0.00 10
| 2

Taotal MBs per Second

All Managers 0.00 10
| 2

Average |/0 Responze Time [mg]

| All tanagers 0.0000 10 J
>

Maxirurn |40 Response Time [ms)

| All Managers 0.0000 10 J
>

% CPU Utlization [tatal]

| Al Managers 0.00°% 10% J
>

Tatal Error Count

Al Managers 1] 1]
I 2
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Lab: Part 2 — Monitor Volume and Initiator Performance
Step Action
Note | You are sharing the XtremlO storage array with other students. It is important
that you create and manipulate only your objects.
1 Open your XMS GUI.
2
EMC: XtremIO
e |
I
2 Navigate to the monitoring section of the XMS GUI.
o Click the IS icon on the menu bar.
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Step Action

3 Monitor Volume latency.

e Select the New icon in the left-hand panel.

e For the Monitor name, enter heavyload1l

e Select Volume Latency for the monitor type, and the Line Chart for
display type.

[ User Defined Monke

Add New Monitor

Provide monitor name, select monitor type and dispaly type

Monitor name :

Select monitor type : [ select monitor type --

Select display type
Table
- (Used for display number of properties
© for multiple elements)
Bar Chart
. (Used for display single property for multiple elements
or number of same units properties for single element)

Pie Chart
- ‘ (Used for display single property percentage
for multiple elements)

Line Chart
. (Used for display single property for multiple elements
or number of same units properties for single element per time)

o Next, select both of your XIO volumes.
Notice that once you select a second volume, the list of properties to monitor
turn into a drop down menu, where you can only choose one property.

e Select the Write-Latency(usec) property.
e Click Next and Finish to generate the graph, wait a few minutes to gather

information.
R
Add New Monitor u
Select Volumes to monitor Select property to monitor
Search: Search elements [ Wiite-Latency(usec) -
[ Select All ] [ Deselect All ]
Name 5

studentl ESXiIRDML
studentlESXiVoll

2 Volumes 3 properties

EMC Education Services




Step Action

Note | You should have something similar to the graph below where each line
represents a volume. Results may vary. You may modify the graph or save it, by
right-clicking the graph.

Write-Latency(usec)

1
- i
r
o 208 \
\
[
20 7an | | AN
~r i ~—
258
<o
Tz % con

Time

- student IESXRDML ~#- studentlESXvoll

Q: What is the average Write latency for each volume?
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Step

Action

Add a new Monitor for Volume Latency.

e To create a new volume latency monitor, right-click the Volume Latency
folder in the left-hand pane and select NEW.

[] Al Menitors L New

4 [gy User Defined Monitors

[ 4 [z Volume Latency
Bl heavy_loadl 2} New

o Name this new monitor heavy_load2

e Select the Line Chart, both of your XIO volumes, and a different property
to monitor than the previous time.

e Once you have waited a few minutes to populate the graph, right click
each Monitor in the left-hand panel and select Stop.

.
All Menitors =L Mew =

a [gy User Defined Monitors

4 [ Volume Latency (2)
| BL heavy _loadl
|| M heavy_load2

B Stop
ER Delete

Create a Volume Performance monitor.

e Create a new Monitor, but this time, select Volume Performance for the
monitor type.
e Enter heavy_load3 as the Monitor name and select Table as the display

type.
e Select your studentxESXiVoll volume and also select Read-IOPS and
Write-1OPS for the properties to monitor and generate the chart.

Notice that by selection only one volume, you may now select multiple
properties to monitor.

Q: What is the percentage of Read to Write IOPS?
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Step

Action

6 Edit a Monitor.

To modify heavy_load3, right-click the left-hand panel and select Edit
This time, select both of your volumes and from the property to monitor

drop-down menu, select Total-Writes and generate the new chart.

Modify Monitor ‘

Select Volumes to monitor Select property to menitor
Search:  Search elements [Total-wms ']
[ Select All | [ Deselect All |
=
Mame

studentl ESXiRDM1
studentlESKiVoll

Your chart should look similar to the latency chart generated earlier, where you
have your volumes represented by two different colors.

Write-Latency(usec)

A
I\
272 f

|

usec
w
-1
2
I

P
8 08
3 i
e
—

Time

-#student1ESXROM1 == student1ESXivVoll
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Step Action

7 Monitor Initiator Performance

e Create a new Monitor by the name of heavy_load4

e Select Initiator Performance for monitor type, and the Table for monitor
display type.

e Next, select both of your ESXi host initiators and the following properties
to monitor: Read-lOPS, Write-IOPS, Read-BW, Write-BW

e Generate the table.

Add New Monitor '

Select Initiators to monitor Select properties to monitor
Search:  Search elements Prefrertrestressnrey [OP5 a =
[ Select All ] [ Deselect All | Read-10PS
= Write-IOPS
Mame 5 Read-1ORS
studentl HBAQ [C] 5-Write-10PS
studentlHBAL [7] U-Read-IOPS
[C] U-write-10PS

»

Properties measure - [0s

m

[] Total-Write-10<
[7] Total-Read-10s
[ Total-5-Write-10s
[] Total-5-Read-10s
[] Total-U-Write-10s
[7] Total-U-Read-10s
[] Total-Writes

[ Total-Reads

Droperties measure - ME/ P

Read-BW(MB/s)
Write-BW(MB/s)

4 Initiators LZU properties

Note that when monitoring various properties, the Table monitor display is the
right choice. It provides a cleaner way to display data then a pie chart or line
graph.

8 Navigate back to your VM and stop the workload.

2

Inside your VM click the Stop icon

End of Lab Exercise
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Lab Exercise: XtremlO Snapshots

Purpose:

In this lab exercise we will be implementing XtremIO
Snapshots on an ESXi volume. We will take an XtremlO
Snapshot of an ESXi datastore, then use the Snapshot for data

recovery.

Tasks:

e Create an XtremlO Snapshot

e Perform data recovery on a VMware datastore using
an XtremlO Snapshot

References:

docu52291 XtremlO-3.0-Storage-Array-User-Guide.pdf

EMC Education Services




Part 1 - Snapshot Configuration

Step Action

Note | This lab assumes you are connected to the VDC environment. If you are not,

refer to an earlier lab that walks you through this process.

Prep | Expand your StudentXESXiVoll datastore:

e Loginto the XtremlO system [or switch to the GUI]

e On the XtremlO system, right-click your StudentXESXiVol1 volume, and
choose Modify Volume

e Change the current size from 100 GB to 200 GB, and click OK

e Open [or switch to] a vSphere client session

e Browse to Storage on your ESXi host, and select your StudentXESXiVoll
datastore

e Right-click the datastore, and choose Properties...

e C(lick the Increase button, and select your datastore in the right-hand
pane

e Leave all values at their defaults, and click Next until prompted to finish

o Click Finish and Close

e The datastore has been expanded to 200 GB to allow space for a new VM

1 Deploy a second VM:

e Open a vSphere client session

e Deploy a second VM and name it student-X-vm2 (where X is your
student number). Use your studentXESXiVoll Datastore. You may refer
back to the Virtual Machine DataStore Workload Test Lab, Part 1, for
more details on deploying a VM.
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Step Action

2 Browse Datastore contents:

e Select your student-X-vm2 machine from the left-hand pane, and select
the Summary tab.

e Right-click the studentXESXiVoll Datastore and select Browse Datastore.

student-1-vm2

Getting Started

ETCE Resource Allocation

Performance

& B B 8E X ®

e You should see two folders here, one for each of your VMs

Tasks & Events ' Alarms ' Console ' Permissions ' Maps | Storage Views]
‘General Resources
Guest 05: Microsoft Windows Server 2003 (32-bit) Consumed Host CPU: 93 MHz
VM Version: 8 Consumed Host Memary: 224.00 MB
CPU: 2vePU Active Guest Memary: 46.00 MB
Memory: 512MB Refresh Storage Usage
Memory Overhead: 73.17 MB Provisioned Storage: 50.59 GB
VMware Tools: & Running (Current) Nat-shared Storage: 50.59 GB
1P Addresses: Used Storage: 50.59 GB
Storage B | Status | Drive Type |
DS Name: emc-47981829815 |_ studentivoll Normal S50
EVC Made: NfA Browse Datastore... D
State: Powered On Alarm » s
Host: 10.127.96.154 ) . ) =
Active Tasks: Assign User-Defined Storage Capability... =
wSphere HA Protection: (& Nfa & —] Rename
Vi
Commands | Unmount esh
Wi Delete ETes
Shut Down Guest
Py Open in New Window... Ctrl+Alt+N
Il Suspend L
Refresh
@ Restart Guest
[ Edit Settings Copy to Clipboard Ctrl+C
Open Console

Folders | Search |

[student1Voll] /

B

Name

4

I Size | Type | Path | Modif,
U student-1-vm m student-1-vm Folder [studentiVoli] student-1vm
- student-1vm2 [J  student-1vmz2 Folder [student1Val1] student-1vm2
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Step Action

3 Create a Snapshot:

e Access the XMS GUI by logging in to your XMS server using the proper
credentials provided in the student handout.

e Navigate to the Configuration GUI page.

e Right-click your studentXESXiVoll volume and select Create Snapshot.

& Add Bk Delete | & Unselect
4 [ studentl (2 Volumes))
& studentlVoll [150GE)

g stud = MNew Folder
[ Moveto Folder

a Delete

Rename

Meodify Velume

Create Snapshots
Row all snapsnots rrom this point in time

&l &)

Display StudentlVoll Alerts
Refresh

Expand All
Collapse All

oE ® =

Show as Snapshots Hierarchy

e Inthe Create Snapshot wizard, select studentX (where X is your student
number) as the Parent Folder, and keep the default for all other values.

e Click Create.

e Once the snapshot has been created, it will appear in the Volumes pane.

4 Map snapshot to host:

e Select your snapshot volume and map it to your ESXi host.
e For the LUN number, enter X3 (where X is your student number).
e Remember to click Apply to execute the mapping
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Part 2 - Data Recovery using a Snapshot

Step Action

1 Delete your second VM:

e Navigate back vSphere and select your student-X-vm2 machine from the
left-hand pane and power it off by right-click it and selecting Power >
OFF

e Right-click the VM and select Delete from disk.

e Select your ESXi host from the left-hand pane.

e Inside the Configuration tab, select Storage in the hardware pane for
your ESXi server.

e Browse your studentXESXiVoll Datastore and verify that your second
VM is no longer present.

@ mEg e 8B X @

Folders |Seard1 | [studentivoll] /
ErAl Name Size | Type | Path | Modif
) student-1vm [ student-1om Folder [student1Vol1] student-1am

4 I +

2 Access the snapshot volume:

e Next, select Storage Adapters in the hardware pane for your ESXi server

e Select one of the Fibre Channel adapters

e Perform a Rescan to view the snapshot volume. Your Devices window
should look similar to this, with three different XtremlO disks.

View: W %
Name | Tdentifier | Runtime Name | Operational State | LUN [ Type -
¥tremI0 Fibre Channel Disk (naa.514f0c540f800001) naa.514f0c540fa00001 vmhba2:C0:T4:L11  Mounted 11 disk
¥tremIO Fibre Channel Disk (naa.514f0c540f800002) naa.514f0cs40fa00002 vymhba2:C0:T4:L12  Mounted 12 disk

| ¥tremIQ Fibre Channel Disk (naa.514f0c540f800005) naa.514f0c540f800005 vmhba2:C0:T4:L13  Mounted 13 disk
¥tremIO Fibre Channel RAID Ctlr (naa.514f0c5000000...  naa.514f0c5000000000 vmhba2:C0:T0:L0  Mounted 0 array co =
< i | b

e Navigate back to the Storage link in the hardware pane

e Click Add Storage (upper right).
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Step Action
¢ Inthe add storage wizard, select the following:
o Select Storage type: Select Disk/LUN, click Next
o Select Disk/LUN: Click on your X3 volume, click Next
o Mount Option: Select Assign a new signature, click Next
o Ready to Complete: Click Finish
e After completed, you should now see a new Datastore created from your
snapshot volume.
Datastores Refresh  Delete  Add Storage...  Rescan All...
Identification | Status | Device | Drive Type Capadity | Free | Type | LastUpdate
a 154local & Normal Local VMwareDisk.. Non-59 63.25 GB 21.25GB VMFS5 6/12/2014 9:18:07 PM
a snap-035c495e-studentiVoll @ Norma XtremIO Fibre Ch... 149,75 GB 47.62 GB VMFS5 £/12/2014 9:18:07 PM
a studentivoll & Normal YtremIO Fibre Ch... 55D 145,75 GB 98.21 GB VMFS5 6/12/2014 9:18:07 PM
3 Perform data recovery:
e Browse your snapshot Datastore and verify that the student-X-vm2
(where X is your student number) folder is present.
e To copy the student-X-vm2 folder back to your studentXESXiVoll
Datastore, select the folder and click the Move icon in the menu bar.
e Inthe Move Items To window, select the destination, which is your

studentXESXiVoll Datastore.

— TrFTry (" e=T 3
1B oo 1o S ===

Folders I Search I Select a datastore and destination folder to which these items will be moved. When ready, dick
= U / Move to begin. Click Cancel to return to the Datastore Browser.
a student-1-vm student-1-vm2.vmf’ Datast ey
-7 student-1-vm2 student-1-vm2.v o :
student-1-vm2.vms| 8 @ localhost S} ﬂ
=] E'.::l XIODevLab 0 student-1-vm
student-1-vm2.vmd
IV & 154local
vmx-student-1-v a 156local
student-1-vm2.vi @ 156localD2
student-1-vm2.vmx{| B 158local
vmware.log | i@ datastorel
student-1-vm2-538f 8 InstDS1
3] student-1-vm2.nvra 8 InstDS2

Move I Cancel
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Step

Action

Cancel VM move operation:

e Cancel the move of the student-X-vm2 (where X is your student number)
folder. We do not need to actually recover this VM.

Log off and clean up:

e Log off from the vSphere client
e Exit the XMS GUI

End of Lab Exercise
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Lab Exercise: XtremlO Performance

Purpose: This lab exercise introduces various aspects of XtremlO
performance monitoring and troubleshooting.

Examine the environmental data supplied

Tasks:
Analyze XtremlO performance and find issues. Make
recommendations to correct the issues

References: docu52291_XtremlO-3.0-Storage-Array-User-Guide.pdf

EMC Education Services




Lab: Part1 -

Host Monitoring

Step

Action

A host is connected to a single X-Brick cluster with Fibre Channel. The host has 2 HBAs, each
of which is zoned to a port on each SC. The switch is capable of 4 Gb/s operation. HBA queue
depths have been set to the maximum value.

Host performance is not meeting expectations. Performance data has been captured from
the host and from the array during testing with 4 kB I/Os at a 2:1 R/W ratio. Examine the
captured data, and determine the most likely cause of the performance issue.

Examine the captured XtremlO performance data.

A \ B | C "o | & ] F \ G | H [

Date-Time Write-BW (KB) Read-BW (KB) Write-IOPs Read-10Ps Write-Latency (usec) Read-Latency (usec) Avg-Latency (usec)
35377 Tue Nov 11 10:28:29 2014 46448 94076 11611 23516 775 552 626
35378 Tue Nov 11 10:28:34 2014 44994 92040 11247 23008 758 537 610
35379 Tue Nov 11 10:28:39 2014 46630 95089 11657 23770 793 555 633
35380 Tue Nov 11 10:28:44 2014 44185 90427 11045 22606 773 544 619
35381 Tue Nov 11 10:28:49 2014 47215 96337 11802 24083 773 550 623
35382 Tue Nov 11 10:28:54 2014 45141 92096 11283 23021 781 555 629
35383 Tue Nov 11 10:28:59 2014 46992 94849 11746 23711 790 556 634
35384 Tue Nov 11 10:29:04 2014 45100 92392 11274 23096 785 552 629
35385 Tue Nov 11 10:29:09 2014 45849 91802 11460 22949 774 547 622
35386 Tue Nov 11 10:29:14 2014 46771 95289 11692 23820 786 554 630
35387 Tue Nov 11 10:29:19 2014 45829 93044 11456 23259 767 546 619
35388 Tue Nov 11 10:29:24 2014 47272 95781 11817 236844 779 550 626
35388 Tue Nov 11 10:29:29 2014 45615 92176 11401 23043 776 552 626
35390 Tue Nov 11 10:29:34 2014
35391 Tue Nov 11 10:29:39 2014 47341 95287 11834 23820 782 551 627
35392 Tue Nov 11 10:29:44 2014 45195 92034 11297 23007 769 544 618
35393 Tue Nov 11 10:29:49 2014 46339 94641 11583 23658 773 546 620
35394 Tue Nov 11 10:29:54 2014 44761 91143 11188 22784 791 562 637
35395 Tue Nov 11 10:29:59 2014 47162 95724 11790 23929 781 547 625
35396 Tue Nov 11 10:30:04 2014 45567 92962 11391 23239 769 545 619
35397 Tue Nov 11 10:30:09 2014 44490 90193 11121 22546 772 543 619
35398 Tue Nov 11 10:30:14 2014 45208 91662 11301 22915 778 551 626
35399 Tue Nov 11 10:30:19 2014 46455 94860 11613 23714 778 551 626
35400 Tue Nov 11 10:30:24 2014 45525 91520 11381 22879 778 554 628
35401 Tue Nov 11 10:30:29 2014 47077 95209 11767 23801 786 554 630
35402 Tue Nov 11 10:30:34 2014 45025 91524 11254 22879 787 558 634
35403 Tue Nov 11 10:30:39 2014 47283 95364 11820 23839 777 552 627
35404 Tue Nov 11 10:30:44 2014
35405 Tue Nov 11 10:30:49 2014 45007 91428 11250 22856 771 543 618
35406 Tue Nov 11 10:30:54 2014 47131 96178 11781 24043 781 548 625
35407 Tue Nov 11 10:30:59 2014 43773 88583 10942 22144 779 549 625
m performance_history_1 /%3 KR
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Step Action

3 Examine the captured host data.

@ File Action View Window Help

|=|=|=
5 2 |
B DN EEERIL
4 [ Monitoring Tools
BE Performance Monitor
F] 3 Data Collector Sets iy
4 1 User Defined
¥ Server Manager Per 204
F KtremlO 4K
b (R System
E Event Trace Sessions 60
) E Startup Event Trace Ses|
4 [ Reports
. 404
4 g User Defined
I :ﬁ Server Manager Per|
A :ﬁ remIG 4K . 204
System Monitor|
a ﬂ System
I :ﬁ System Diagnostics 0 . . . . L 4
'3 :ﬁ Systern Performanc 10:28:29 AM 10:29:00 AM 10:29:30 AM 10:30:00 AM 10:30:30 AM 10:31:00 AM 10:31:3... 10:31:48 AM
| [T ]
Last | 0.000 Average | 1720 Minimum | 0.000 Maximum | 19491 Duration | 119
Show Color Scale Counter Instance Parent Object Computer
|7 1.0 % Processor Time _Total Fam Processor Infermation SAWIN-DNG23LO5MN...
v
v 0.1 Avg, Disk Queue Length 1 - PhysicalDisk \WWIN-DMB23LOS5MN...
Icd 1000.0 Avg, Disk sec/Transfer 1 == PhysicalDisk \WWIN-DNG23LOS5N...
- [ 0.001 Disk Transfers/sec 1 == PhysicalDisk \WWIN-DNB23LOSN...
€ m >

4 Determine the most likely cause of the low performance.

5 Questions:

1. Does the XtremlO array appear to be performing as expected? Justify your answer.
Is the response time at the host acceptable? What value would you expect to see?

3. Does the performance approach what you would expect from a 4 Gb/S SAN? Would
performance improve if the switches were 8 Gb/s capable?

4. What is your recommendation for improving the performance of this application?
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Lab: Part 2 -

HBA and Volume Queue Depth

Step

Action

You are investigating a potential performance problem in an XtremlO
environment. The environment is configured as follows:

Quad X-Brick array
8 ESXi hosts, each with 2 dual-ported FC HBAs
Each ESXi host has four 256 GB LUNs allocated to it

Each LUN is visible through 8 paths

You believe that the queue depth configuration could be a cause of the problem.
You notice that the execution throttle for the hosts is set to 1024, and the queue
depth per path is set to 64.

Questions:

1. Are the queue depth and execution throttle values correct for this
environment? What should they be?

2. Would performance be improved if the execution throttle was changed
to 20487

EMC Education Services




Lab: Part 3 -

SAN Configuration

Step

Action

You are investigating a potential performance problem in an XtremlO
environment. The environment is configured as follows:

Quad X-Brick array

8 ESXi hosts, each with 2 dual-ported FC HBAs
Each ESXi host has four 256 GB LUNSs allocated to it
Each LUN is visible through 8 paths

The FC switch ports are configured for 4 Gb/s

The array performs 750,000 I0Ps of 8 kB each at steady state. You believe that
the FC switch configuration could be a problem.

Questions:

1. What is the expected maximum performance from this SAN
configuration?

2. Would performance be improved if the switch ports were configured for
8 Gb/s?

3. Would switching from 8 Gb/s FC to 10 Gb/s iSCSI improve performance in
this environment?

End of Lab Exercise

End of Lab
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