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Introduction
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Business Challenge

Welcome to Big Telco Company

BIG qu_gg_zz

BIG Telco Company is a major Telco company in the United States with a strong presence throughout the world. They
also have significant development shops in India and Bolivia. They are greatly diversified across communication
infrastructure as well as the newer Wireless Infrastructure around the United States and Canada. BIG Telco Company
also has begun establishing themselves in Hosting Facilities and has recently invested millions into a state of the art
datacenter located in the Middle East.

As BIG Telco Company rapidly expands geographically, so does their service offerings to their customers. BIG Telco
Company already provides integration and solutions consultation, and is now looking to add monitoring and analytics
services to their portfolio. IT administrators at BIG Telco Company need to access information quickly, especially when
itis related to critical systems in their customers’ virtual environments. This can be a daunting task, particularly when
these environments consist of many arrays and hosts. Navigating to each system is time consuming, and identifying
systems that need immediate attention can be challenging.

You are one of the IT administrators at BIG Telco Company. Jamie, the IT Director, has assigned you the project of
building an infrastructure that can monitor storage systems and VMware environments. Jamie needs to be able to
create logical views that show specific resource utilization, available storage, and potential issues.
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Solution

BIG Telco Company's customers have chosen EMC storage systems to store their business-critical information because
of the products' reliability, robustness, and ease-of-use. You know that implementing EMC solutions will allow you to
leverage the tight integration between the monitoring products, storage systems, and the VMware environment. To
accommodate this request, you will evaluate EMC Storage Analytics for VMAX.
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Key Components
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EMC Storage Analytics

VMware vRealize Operations Manager (vVROps) is a software product that collects performance and capacity data from
monitored software and hardware resources. It provides users with real-time information about potential problems in
the enterprise.

vRealize Operations Manager presents data and analysis in several ways:

e Through alerts that warn of potential or occurring problems.
¢ In configurable dashboards and predefined pages that show commonly needed information.
¢ |n predefined reports.

EMC® Storage Analytics links vRealize Operations Manager with an EMC adapter. The adapter is bundled with a
connector that enables vRealize Operations Manager to collect performance metrics. The adapter is installed with the
vRealize Operations Manager user interface.

The connector types are shown below.

EMC Storage Analytics uses the power of existing vCenter features to aggregate data from multiple sources and
process the data with proprietary analytic algorithms. EMC Storage Analytics complies with VMware management pack
certification requirements and has received the VMware Ready certification.
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EMC Adapter Architecture

The image below details the high-level architectural components of vROps with ESA.

vRealize Operations Manager Cluster

vRealize Operations Manager Node

EMC Adapter / Management Pack

Dashboards, Reports, Views, lcons

Merge /Proxy (Moxy) Framework

Common Services

Resource Discovery Event Processing Alerts
Metric Collection Topology Mapping /| Recommendations

Capaaty Models Traversal Specs Actions

Collectors
VNX FilefaNAS vCenter

VINX Block XtremliO

VNXe RecoverPoint for
Virtual Machines

Terminology

The following terminology will be useful during the completion of the lab:

adapter
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A vRealize Operations Manager component that collects performance metrics from an external source like a vCenter or
storage system. Third-party adapters such as the EMC Adapter are installed on the vRealize Operations Manager server
to enable creation of adapter instances within vRealize Operations Manager.

adapter instance

A specific external source of performance metrics, such as a specific storage system. An adapter instance resource is
an instance of an adapter that has a one-to-one relationship with an external source of data, such as a VNX storage
system.

dashboard

A tab on the home page of the vRealize Operations Manager GUI. vRealize Operations Manager ships with default
dashboards. Dashboards are also fully customizable by the end user.

health rating

An overview of the current state of any resource, from an individual operation to an entire enterprise. vRealize
Operations Manager checks internal metrics for the resource and uses its proprietary analytics formulas to calculate
an overall health score on a scale of 0 to 100.

icon

A pictorial element in a widget that enables a user to perform a specific function. Hovering over an icon displays a
tooltip that describes the function.

metric

A category of data collected for a resource. For example, the number of read operations per second is one of the
metrics collected for each LUN resource.

resource

Any entity in the environment for which vRealize Operations Manager can collect data. For example, LUN 27 is a
resource.

resource kind
A general type of a resource, such as LUN or DISK. The resource kind dictates the type of metrics collected.
widget

An area of the EMC Storage Analytics graphical user interface (GUI) that displays metrics-related information. A user
can customize widgets to their own environments.
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Lab Notes

These are some important things to keep in mind while completing the lab:

The vROps/ESA environment is in a historical demo mode which allows it to show a small amount of data (12
hours) as if it were live. This is required as the lab is self-contained and cannot actively attach to a VMAX3
array.

The lab environment cannot be broken in any way. Exploring dashboards, topologies, etc. is perfectly
acceptable if you need to see other areas of ESA. Note however, that because of the limited time and data
available it is possible certain functions may not return data, e.g. using different dates in the graphs of
metrics.

The default timeout in vROps is 30 minutes. This should not cause a problem given the length of the lab,
however if you are logged out, logging in will return you to the last location.

The screenshots in the lab may not exactly match the user environment. While the navigation and
components will be the same, it is possible the health colors (red, yellow, green, gray) of particular resources
may be different. This will not impact the lab in any way other than the pictures not being exact. If objects
appear gray, try refreshing the screen in the top right-hand corner of vROps (below). You may need to refresh
more than once.

O | Avout | Help | admin -
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Lab Overview
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Lab Environment

Before you begin this lab, here is a summary of the key components found in the lab environment. The VMware
vRealize Operations Management environment normally consists of the vROps virtual appliance, an EMC SMI-S
installation, a VMware vCenter, and one or more VMAX arrays. Because the lab is a closed-system, this environment
consists of a single virtual appliance VM which has been placed in a "demo" mode. The environment exists within a
12 hour period at all times. This will be reflected in the labs and where necessary mention will be made as to how it
might impact certain screens. vROps will be access through a Firefox browser only.

Here is a summary of your environment:
VMware vRealize Operations (VROps) 6.0.2
EMC Storage Analytics (ESA) 3.2.1
Windows Credentials

e vlab\administrator
e Password123!

VvROps IP: 192.168.1.61
Credentials

e admin
e Password123!
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Labs

The following labs will be covered in EMC Storage Analytics for VMAX3:

e lab1: Add and remove an adapterinstance
e Lab2: Navigate eNAS topology

e lab3: Dashboard and alert navigation

e Lab4: Capacity Analysis

e |lab5: SRDF
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Lab 1: Add and Remove an Adapter
Instance
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ESA for VMAX3 initial setup

In the following labs you will now be exploring EMC Storage Analytics (ESA). ESA leverages VMware vRealize
Operations Manager to proactively monitor storage performance and efficiency across virtual environments. For
customer environments that utilize VMAX systems as back-end storage for their VMware infrastructure, ESA collects
performance and capacity data for storage analysis. In addition, it can be used in troubleshooting system
abnormalities or in forecasting for future storage needs.

Desktop Login

Once logged into the Launchpad desktop, open the Mozilla browser.

kazilla
Firefoux

VvROps IP

In the browser type

https://192.168.1.61 and press Enter

File Edit Miew History Bookmarks Tools Help

/ @ Moazilla Firefox Start Page * \+

https:/ 192,168,161/

VMware vRealize Operations Manager Login Screen

Login using the following credentials:
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https://192.168.1.61

admin

Password123!

Click Login

Authentication Source: n

User name: admin
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Home - vRealize Operations Manager

Once logged in, the first screen you will see is the ESA default Storage Topology dashboard.

At the top of the vROps interface are the names of all the available dashboards for vSphere and EMC. As vSphere has
many dashboards and EMC has dashboards for each platform, the number that can be scrolled through can be
cumbersome. EMC has built in the ability to show only those dashboards that are of interest. The next step will walk
through how to hide unwanted dashboards. For this lab, you will hide all vSphere dashboards and non-VMAX

dashboards.
fa} Home Dashboard List Actions =
Recommendations + Storage Topolooy i+ Storage Metrics i+ YNX Overview 1 YNX Topoloogy
Storage System Selector 2 #F7
Shv el | [ S+ | 7 | PerPane; | [ @ Filter -
Mame Adapter Type Object Type Folicy Collection State Collection Status Health (%)
eMNAS_WRAKS EMC Adapter EMC Adapter ...  vBphere Salu... = 100
DSIB2032 _w... EMC Adapter EMC Adapter... vSphere Solu... & 100
Q00197200056  EMC Adapter EMC Adapter .. vSphere Solu... & 100
0001967005835 EMC Adapter EMC Adapter... vSphere Solu... & 100
000196700536 EMC Adapter EMC Adapter ...  vBphere Salu... = 100

EMC Storage Analytics for VMAX3
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Home - vRealize Operations Manager

Click on Dashboard List

vmware vRealize Operations Manager

Back ~ o @ @ A & (i} Home | DashboardList~ | ons -
IS R -
M Eemc 4

© nlerts > Storage

9 Emvironment > | @T Eg% Recommendations | Per Page: [

&l Content > Name 63 Diagnose . Adap

&% Administration > 000196162  SelfHealth EMC
000196700535 EMC
D5IB2032_vSphere_EMC EM[;

Remove vSphere Dashboards

Uncheck the vSphere Dashboards which will hide them in the vROps interface.

Dashboard List~ |  Actions -
| [ ]

I I e il 5 vSphere Hosts Overview ]

+ EMC b gfa, wiphere VWS Memory
a
i £ vSphere VMs CRU

£ Recommendations
g Q %) vSphere VMs Disk and Network

Diagnose
9 523 w3phere Datastores P

I_,I' g;al SEIf HEEllﬂ'I g-:a ?Sphere Clusters a
700535 £ vSphere Capacity Risk a
132_vSphere_EMC [] vSphere Configuration p 3
MINNNGR ER Adantar ER™ Ads

Remove non-VMAX Dashboards

Next uncheck each EMC platform checkbox except VMAX. This will hide the other platform dashboards, while still
showing the default Storage Topology and Metrics dashboards.
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Do NOT select the EMC checkbox first, or that will remove the default Storage Topology and Metrics dashboards. The
box will automatically uncheck when you remove the first platform. If you do make the mistake of selecting EMC,
simply re-check it and start over.

DashboardList~ |  Actions
[ x & N x &
1 vsphere Dashboards Topology i\ Storage Metrics I VMAX

B enc N &2 Storage Topology
£ F 7 Environmen

523 Recommendations 5‘33, Storage Metrics
[] whx b

B VMAx LM 65 WMAX Overview

] Diagnose

£ selfHealth
[ wnxe PN VMAX Topology

Weather Map

WPLEX POER VMAX Metrics

XtremiD P &3 Top-N VMAX Devices

Ol
[l
[] RecoverFoint for Vs b
O]

Scaleld [

VMAX dashboard list

Upon completion the reduced dashboard list will appear. Now that you have the dashboard list, you will review the
existing adapters configured in the environment by looking at the Storage Topology dashboard.

(a} Home DashboardList~ |

Recommendations =~ | Storage Topology = ' Storage Metrics | (' VMAX Overview =~ ' UMAXTopology =~  VMAXMetrics =~ ' Top.NVMAXDevices

Actions -

Diagnose =

SelfHealth

EMC Storage Analytics for VMAX3
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Storage Topology dashboard

Within the dashboard are all the EMC configured adapters. The configured adapters that you will use for the bulk of
the lab are two VMAX3 200Ks (536, 535) and also a VMAX3 400K (056) which is the array housing the eNAS
environment, eNAS_VMAX3.

1 ¢ Storage Topoloogy ¢ Storage Metrics o WHX Overview i+ YWNX Topolomy o WHXM

Storage System Selector ® &7

v v | 3 B+ | % | PerPage: | [ @ Filter - |
Mame Adapter Type Object Type Folicy Collection State Collection Statuz  Health (%)
AT WhAKS EMC Adapter EmMC Adapter ... |wSphere Solu... = = 100
DSIB2032 _vSphere_EMC  EMC Adapter EMC Adapter ... wSphere Solu... & = 100
000197200056 EMC Adapter EmMC Adapter...  wSphere Solu... & = 100
Q0019670058345 EMC Adapter EMC Adapter ... [wSphere Solu... & = 100
Q00196700536 EMC Adapter EMC Adapter ... [wSphere Solu... & = 100

Summary

In the previous steps you prepared the environment for the remainder of the lab sections.

You may now move on to the next step.
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Add and Remove an adapter instance

An adapter is a vCenter Operations Manager component that collects performance metrics from an external source like
a vCenter or VMAX storage system. Adapters, such as the EMC Adapter, are installed on the vRealize Operations
Manager server to enable creation of adapter instances. An adapter instance is a one-to-one relationship with an
external source of data, such as a VMAX storage system via SMI-S, where information and metrics can be collected
from.

VMware vRealize Operations Manager Login Screen

If not already logged in, in the browser, navigate to http://192.168.1.61 which will display the login screen for
vRealize Operations Manager.

Login using the following credentials:
admin
Password123!

Click Login

Authentication Source: n
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Home - vRealize Operations Manager

To begin, in the left-hand menu navigate and click on Administration.

i

Administration ~ | 1} € @

O Alers

3 Environment
&l Content
Administration

WO W W W

Solutions - vRealize Operations Manager

Ensure Solutions is selected.

EMC Storage Analytics for VMAX3

Home O 6 d &

ou Solutions

[~-] Licensing
[25] Credentials

5T Policies

€3 Environment Overview
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Solutions page

The Solutions page contains all the various plug-ins installed into the vROps environment, including the EMC ESA
solution which is called EMC Adapter here. A number of EMC adapters are already present. Now you will add another

adapter instance.

&5 Solutions
Solutions Import Data
g d [Show:  |All Solutions |~ |
Mame Desoiption Versicn
= EMC Adapter Manages EMC systems such as VX, VMAX... 320141682
_uJVMware vaphere Manages vSphere objects such as Clusters, ... 6.0.2765404

EMC Adapter Solution Details

o=
Adapter Type Adapter Instance Mame Credential name Collector
4 | EMC Adapter 000196700536 smis vRealize Oper
EMC Adapter 000196700535 5mis vRealize Oper
EMC Adapter D3IB2032_v3phere_EMC administratora} vRealize Oper
EMC Adapter 000197200056 smis vRealize Oper
EMC Adapter eMAS_VMAKI nasadmin vRealize Opern

EMC Storage Analytics for VMAX3
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Add EMC Adapter solution - Step 1

Start by highlighting the EMC Adapter Solution and selecting the configure icon.

&b Solutions
Solutions Import Data
= |Ei |Show: | All Solutions |~
Mame Descripticn
@ EMC Adapter Manages EMC systems such as WX
I:J‘nfl'-.-'lware v3phere Manages vSphere objects such as Clu
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Add EMC Adapter solution - Step 2
To add a new instance, select the green plus sign.

Manage Solution - EMC Adapter

Adapter Type Desaription
EMC Adapter

Adapter Settings
ol | 9¢ pt q

Instance Name «

Display name |h00195?00535

000196700535

Description
000196700536
000197200056
DSIB2032_vSphere_EMC
eMAS_VIMAKS Basic Settings

Management IP | 10.108.246.15:59383

Array ID (optional) |UUU195?00535
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Add EMC Adapter solution - Step 3

A blank form will appear. You will be adding a VMAX adapter.

Manage Solution - EMC Adapter

Adapter Type Crazcription Instances Wearsion Fro
EMC Adapter ] 321 Build 14...  EM
Adapter Settings
b4 pt Lt
Instance Hame & Display name [2dapter instance name |
000196700534 Description
000196700536
0001972000486
DSIB2032_wSphere_EMC
ehAS_WhAKT Basic Settings
Managerment P | |
Array 1D {foptional) | |
Connection Type |VN}{EII|:||:I< |'|
License (optional) | |
Credential | |"'| 4+ 7

| TestConnection |

b Advanced Settings

Add EMC Adapter solution - Step 4

Fill in the information for the adapter instance as follows:
Display name: 0001968000193

Management IP: 192.168.1.10

EMC Storage Analytics for VMAX3
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Array ID (optional): 0001968000193
Connection Type: VMAX

License (optional): IfrE7-3ENMR-frqKv-Tb7LV-FA
Credential: smis

Select Save Settings.

Adapter Settings

Display name 0001968001983

Description

Basic Settings

Management I[P |192.1EB.1.1D

Array ID (optional) | 000196800193

Connection Type |VI'|.|'IA)(

License (optional) | [frET-3EMNMR-frgki-TB 7T LV-FA

Credential | smisg|

| Test Connection |

b Advanced Settings

Save Settings

EMC Storage Analytics for VMAX3
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Add EMC Adapter solution - Step 5

Upon selecting Save Settings, vROps will indicate it cannot reach the SMI-S Provider. Choose Yes to add the instance
anyway.
Adapter Settings

Display name 0001968000193

Cuoe crimtioe

Confirmation x

l LInahle to establish a valid connection to the target system.
Q‘ Could not find any up internal collectar, I

Save the adapter instance amaway?

Yesg | Mo |

License {optional) |[frET-3EMMBE-frogkh-ThT LWw-FA

Credential smis

Test Connection
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Add EMC Adapter solution - Step 6

Select OK again to close the dialog. This was an example of how to add an adapter instance but you will not be using
this in the lab. You will now remove the adapter instance.

U LS STy o

Display name 000196800193

Diescription

Info

o Adapter instance successfully saved.

]

Connection Type |UMA)(

License (optional) |IfrET—3ENMR—frqK\-—TbTL‘u‘—Fﬂ

Credential |smis
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Remove EMC Adapter solution - Step 7
Highlight the 0001968000193 array on the left hand-side, and select the red X to delete the instance.

Manage Solution - EMC Adapter

Adapter Type

EMC Adapter

| X

Instance Mame &«

000196700535
000196700536
000196800193
000197200056
DSIB2032_vSphere_EMC
eNAS_VMAX3

Remove EMC Adapter solution - Step 8

Accept the confirmation. Once complete select Yes to close on the dialog.

Confirmation x
| e Are you sure?
L
| Yes | Mo
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Remove EMC Adapter solution - Step 9

Select Close

Test Connection

b Advanced Settings

[ Save Settings l

Close
1

Select Home

Return to the dashboard screen by selecting the Home icon at the top of the screen.

vmware vRealize Operations Manag

s oSolutions

[=5 Licensing

I
[25] Credentials ﬁ
MName
J=1 Policies 2EN
€3 Environment Overview
Bvm

i Object Relationships
25 Maintenance Schedules

i% Access Control
%5 LDAP Import Sources
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Summary

In this lab you learned how ESA is integrated into the vRealize Operations Manager product as a solution and how by
configuring that solution you can add and remove VMAX adapter instances. ESA utilizes the SMI-S Provider which is a
component of Solutions Enabler to gather metrics. These metrics are retrieved from the array and as such both the

VMware administrator and Storage administrator see the same information, aiding root cause analysis. You may now
move on to the next lab.
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Lab 2: Navigate eNAS Topology
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eNAS Topology

In this lab you will explore the eNAS topology within ESA. eNAS is a feature of the VMAX3 which provides NFS
capability within the array.

VMware vRealize Operations Manager Login Screen

If not already logged in, in the browser, navigate to http://192.168.1.61 which will display the login screen for
vRealize Operations Manager.

Login using the following credentials:
admin
Password123!

Click Login

Authentication Source: n
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eNAS topology

If not already selected, choose the Storage Topology dashboard from the list on the right. Highlight the eNAS_VMAX3
adapter instance.

vmware vRealize Operations Manager

_ Agministration + | (} € @ i & () Home DashboardListv |  Aclions~
Recommendations "I {4 storage Topology "I {\ sStorage Metrics = ¢} VMAX Overview (' VMI
© Aerts > Storage System Selector P ]
© Environment 4 Bl G~ piv |F B | = | B | T | PerPage I: Q Filter v:I
&l Content > Name Description & Adspter Type Object Type Paolicy Creation Time
& Administration 21 000196700536 EMC Adapter  EMCAdapter  vSphere Solu..  June 19,201 .
000196700535 EMC Adapter EMC Adapter ... wSphere Solu... June 19, 201...
DSIB2032_v3Sphere_EMC EMC Adapter EMC Adapter ... vSphere Solu...  June 189, 201_.
000197200056 EMC Adapter  EMC Adapter . vSphere Solu.. June 22, 201...
| enas_vmaxa | EMC Adapter ~ EMC Adapter . vSphere Solu_.. June 19, 201...

i i ¥
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Parent and Child Resources

Click on the eNAS_VMAX3 object. If there are issues highlighting an object, toggle between the two icons in the red
box (hand and minus sign) to refocus. When an object is highlighted in this box, on the right-hand side widgets
display any Parent Resources and Child Resources are shown. An adapter instance only has one parent, which is the
Universe container. The eNAS adapter in this environment has two data movers, a file system, and a file export as

seen in the Child Resources.

Storage System Selector % &2 Parent Resources & # 7
Bh~ epiv | @ < | & | §¥ | PerPage: | L@ Filter ) @ i @ | % | PerPage: \ [ Filter v
Name Adapter Type Object Type Folicy Collection State  Collection Statu | Name Adapter Type Object Type Palicy Collestion State
ehAS_WMAKI EMC Adapter EMC Adapter ... wSphere Solu - Universe Container Universe vSphere Solu... &
DEIB2032_vSphere_EMC  EMC Adapter EMC Adapter ...  wSphere Solu -
000197200056 EMC Adapter EMC Adapter ... wSphere Solu -
000196700535 EMC Adapter EMC Adapter ...  wSphere Solu -
000196700536 EMC Adapter EMC Adapter wSphete 50lu -
< [T >
Page of 1 Eel Displaying 1- 5 of 5 < [ >
Page of 1 | & Displaving 1 -1 of 1
Storage Topology and Health x F 2
= = 1 Child Resources & 7
=~ | Badge: @J o ® ] _—} .
| - - | @ | % | PerPage: \ [ Fitter <)
Name Adapter Type Object Type Faliey Collection State  Collection Status  Health
WhARE_eMAS EMC Adapter File System ¥Sphere Solu... & 100
- server_3 EMC Adapter Diata Mover ¥Sphere Solu... = 100
||= MMAHE_BMAS EMC Adapter MFS Export ¥Sphere Solu... & 100
- server_2 EMC Adapter Drata Mover ¥Sphere Solu... & 100
ﬂ"'ﬁ
D
EHED
-
eNAS_VIMAXS:
I
| .
ANMAX3_eNAS VMAX3_eMNAS server_3 server_2 < mn >
BPacg |1 f1 =] Diznl 1.Anfa |

EMC Storage Analytics for VMAX3
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Parent and Child Resources - continued

Next, double-click the NFS export /VMAX3_eNAS

This will update the storage topology diagram to include the parents and child of the export.

Storage Topology and Health x &7
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Parent and Child Resources - continued

You can now see how the export is built on the file system VMAX3_eNAS while a VMware datastore called
VMAX3_eNAS is built upon the NFS export. This represents the intersection of the VMware and EMC objects.

Double-click on the VMAX3_eNAS datastore.

1 eNAS_VMAX3

VMAX3_eNAS

VMAX3 eNAS

VMAX3_eNAS
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Parent and Child Resources - continued

You will travel up through the VMware stack and see the VMware objects such as the VM (vROPS_SMIS) and ESXi

hosts.

Next, double-click on the /VMAX3_eNAS NFS export to return to the previous screen.

Storage Topology and Health

=Aiv | Badge: @ ® @

110.103.2-!5.11? Produdt Licensing

wROGPS SMIS

LlJrhaln

PO'-'JHHIEI“ :ﬁ-IB..!EIH

=

L
Powered Gnall

*
LY
-

g

10108 225118

WA _e BAS

Q

AMANI_aNAS
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Parent and Child Resources - continued

From here you will now proceed in the other direction through the eNAS objects. Double-click on the file system icon
VMAX3_eNAS

| eNAS_VMAX3 VMAX3_eNAS |

/VMAX3_eNAS

VMAX3_eNAS
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NFS navigation

Here you see a Datamover, server_2, and a File Pool, EMBEDDED_NAS_BRONZE_SG (truncated). If you traverse down
through that file pool, you can work you way down to the backing VMAX3 devices.

Double-click on the EMBEDDED_NAS_BRONZE_SG icon.

Storage Topology and Health K oF 7

| ENASMA}B NMAX3_eNAS |

VMAX3_eNAS

EMBEDDED_NAS_BRON--- server_2
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File Pool

This displays the dVol device, d7.

Double-click d7

Storage Topology and Health

A~ | Badge: (0] & | @9 | 3

| VMAX3_eNAS |

EMBEDDED_NAS_BRON:--

l

l

NFS VMAX3 device

This will complete the topology connection to the VMAX3 by displaying the underlying device.

The VMAX3 device 00036 is now exposed. Note that if you run the cursor across any object, a yellow pop-up will

appear showing the object name and type, along with the health.
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At this level of the topology, the eNAS component is merged with the VMAX3 array. Double-click on device 00036. You
are now into the VMAX3 objects.

Storage Topology and Health e

o7 (ool
Heafth: 100
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VMAX3 Objects

Now that you are at the device level on the VMAX3, if desired you could traverse back up through the storage group
(EMBEDDED_NAS_BRON...) and to the VMAX3 array.

Storage Topology and Health R 7

il @ e ®ZolavaameE d

Summary

In this lab you discovered the eNAS feature of the VMAX3 which is an optional component of the array providing NFS
within the frame. By exploring the eNAS topology, you were able to see how the eNAS objects are related to each other
and how through navigation you could move up the hierarchy into VMware objects as well as down through eNAS
objects. In addition, when the VMAX3 adapter instance is also configured, as in this lab, the eNAS objects can be
traversed down to the the VMAX3 device and back up through the array via the storage group.
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Lab 3: Dashboard and Alert
Navigation
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VMAX Alerts

This lab will show you how to view the alerts that are configured in ESA for VMAX and then edit the conditions under
which the alert would trigger.

VMware vRealize Operations Manager Login Screen

If not already logged in, in the browser, navigate to http://192.168.1.61 which will display the login screen for
vRealize Operations Manager.

Login using the following credentials:
admin
Password123!

Click Login

Authentication Source: n
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Alerts

On the left-hand menu select Alerts

vmware vRealize Operations [

 Alerts - 3O 6 3G

i Home

€ Merts

9 Erwironment
o Cantent
€% Administration

A L
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Alerts page

The Alerts screen contains alerts information from both VMware and EMC. You can see the various alerts that are
currently active.

£ nerts

i | 2 &

Criticality & Alert Alert Type Alert Subtype Status Triggered On Control State

(] Capacity consumed (%) ofthe file poal is [ow. Storage Capacity -y o MAS DATA F) Open
Motification event - License usage exceeded its
capacity. The overuzed licensze is SHO9P-4934L- . I~ 3 ) )

- B8054-0AZHP-1HLKH. The usage is 4 The Application - Availability = = Unlicensed Group - Ol
license capacity is 1

[:l Capacity consumed (%) afthe file pool is low. Storage Capacity & C! embedded_enas_test 1 E Open
Hotification event - License uzsage exceeded its
capacity. The overused license is SHOY9P-4934L- L R 3 : n

A

] §3954-0A2HP-1 HLKH. The usage is 4. The Application Availability "4 = Unlicensed Group ' Dpen
license capacity is 1

(] Capacity consumed (%) of the file poal is low. Storage Capacity g o eMAS_Bronze_1 E) Cpen
One or more vitual machine guest file systems ) . . o

@ are running out of disk space Vitualizatio...  Capacity & &3 psipzo3e ! apen
One or more virtual machine guest file systems ) . . )

@ are running out of disk space Vitualizatio...  Capacity =4 3 psip2113 ' apen

o

Capacity consumed (%) ofthe file pool is high. Storage Capaci =y B

- pacity %) P . g pacity EMBEDDED_MNAS_BROM. Open

. License usage exceeded its capacity Application Compliance & _; Unlicensed Group B Open

. License usage exceeded its capacity Application Compliance & _; Unlicensed Group B Open

|Pageuf1| | &2

EMC Storage Analytics for VMAX3 Page 49



Home page
Return to the home page by selecting the Home icon.

vmware vRealize Operations

7 1
e _-[a
T Alert

Alerts

I Health
@ Risk

(0 Efficiency

Content

Navigate to Content

i Home

3 Environment

o Content

,,h Adrministration
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Alert Definitions

Select Alert Definitions

vmware vRealize Operations M

:,'_ Home "~| ﬁll 0 © i% |

2 Dashboards

) Yiews
o Reports

< Alert Definitions

%% Symptom Definitions »

b Actions

¢ Recommendations

Fo] hladificatinn e
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Alert definitions

Alert definitions include all alerts for vROps. This means both VMware and EMC alert definitions. Specifically you are
going to look at one for the VMAX array.

vmware vRealize Operations Manager

. Haome -4 O 6 4 <& Alert Definitions
£ Dashhoards

L e @
R Views
Hame & Adapter Type
& Reports
Afatal error ocurred on a PCle bus during system reboot vCenter Adapter
s Alert Definitions Afatal memory errorwas detected at systerm boot time vCenter Adapter
%% Symptom Definitions >
@ Actions Anode may be down and itis failing to report any Objects. FHA s disahled, it will vReallze Operations Adapter

impact perfarmance and cadse some operations to fail.
M Recommendations

A PCle error aceurred during systemn boot, but the error is recoverahle wisenter Adapter
= Wotifications | Aproblem occurred with a wCenter component vCenter Adapter
4 Super Metrics Arecoverable memary errar has occurred on the host wisenter Adapter
Group Types A storage device for a datastore has been detected to he off vCenter Adapter

Manage Metric Config Adapter instance object has error status All Adapter Tvpes
@@ lcons . Adapterinstance Objectis down All Adapter Types
Average Small Reads (Q0s) is out of normal range. EMC Adapter

Filter for VMAX alert

In the right-hand corner, type Device and press Enter This will filter and return a reduced set of alerts.

| Marne : Device i ||*"\? All Filters « | Devica|

Object Type Alert Type Alert Subtype Criticality  Impact Defined By
Datastore Storage Availability ﬂ . Health vzenter Adapter
Datastore Storage Auailability ﬁ . Health wenter Adapter
Datastore Storage Availability ﬂ . Health vzenter Adapter
Device Storage Capacity _ﬁ * Risk EmMC Adapter
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Device definition

Highlight the alert definition for "Device available capacity is low" and select the pencil icon to see the conditions of
the alert.

4 Alert Definitions

k2w

MHame &

A storage device for a datastore has been detected to be off
Datastore has lost connectivity to & storage device
Datastore has one ar maore hosts that have lost redundant paths to a sto

Device available capacity is (0w,
Device{Fan or Fower Supphd is having problem.

Distributed device is having problem.
Local device is having prohlem.

This LUM's device map is carrupt.

Device available capacity is low

There are two conditions listed for device capacity. When a device hits 95% and then again at 98% an alert will be
generated which will appear on the aforementioned alerts page letting the user know that the device is approaching
capacity.

Symptoms
Self-Device

This symptom set is true when:

Base ohject exhibits | of the following symptoms.

5 1.Device Full (%) i= greater than 98.0 percent. &

& 2 Device Full (%) is greater than 95.0 percent. &
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Cancel

Select Cancel to exit the dialog.

Home

Cancel

Return to the dashboard screen by selecting the Home icon at the top of the screen.

vmware vRealize Operations Manag

Summary

[=] Licensing
[i5] Credentials

J=7 Policies
€9 Environment Overview

i Object Relationships

25 Maintenance Schedules

i% Access Control
%= LDAP Import Sources

(home - |[d]© © =

i Solu

Solut

In this lab you saw where alerts are generated and how they can be modified to suit the needs of your company.

You may now proceed to the next lab.
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VMAX Overview dashboard

This lab will provide an overview of the VMAX Overview dashboard. The VMAX Overview dashboard is a collection of
heat map widgets that provide a single view of the performance and capacity for all VMAX resources with configured
adapter instances. Heat maps on this dashboard group the contents by adapter instance. The dashboard has two
different color schemes, one which is measured by metric value from green to red, the other measured by relative
value in comparison to other objects in the widget, light blue to dark blue.

VMware vRealize Operations Manager Login Screen

If not already logged in, in the browser, navigate to http://192.168.1.61 which will display the login screen for
vRealize Operations Manager.

Login using he following credentials:
admin
Password123!

Click Login

Authentication Source:; n
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Dashboard navigation

Navigate to the Dashboard List drop-down at the top of the screen and select EMC, VMAX, VMAX Overview. If you
completed the initial module, the checkbox next to each non-VMAX array and EMC will be unchecked.

i} Home Dashboard List= | Actions ~

b . .
M vsphere Dashboards * ¢ quoniew  © & VMAX Topology ' VMA

|| EMiC 2 5,23, Storage Topology
Emviron 2 Ervironment Risk

&3 Storage Metrics

5‘:3- Fecommendations

O] whx »
5:3 Diagnose
& }
SelfHealth
O] whxe PoOED wMAX Topology
Health Weather Map ] wPLEX PED WMAK Metrics
O] tremio POED Top-M WMAX Devices
[] RecoverPoint for Wiz b £33 eMAS Topology
[ Scalel bOED NAS Metrics
w'o
All objects | Hourly T days ago

Why is risk Go

. N ’ . Risk is based o
Health iz based an the alett definitions you configure to impact the health Chedk the trigs

seore, Chedi the triggered alerts forthe configured widget object ta

Why is health Good?

the displawved :
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VMAX Overview dashboard

The overview dashboard has six different widgets. Each contains the most commonly desired metrics for each object.
Note in particular the widget on the top left, Thin Pool Usage As this environment only uses VMAX3 arrays, this widget
is empty. Unlike the VMAX2, thin pools cannot be manipulated on the VMAX3 and therefore no data will be displayed
here.

. storage Topology | Storage Metrics "l £ VAKX Overview ".[ ' WMAX Topology

' Recommendations = 0 wMAXMetrics (0 Top.NVMAXDevices ~  Diagnose  SelfHealth ~ ( vSphere Hosts
Thi Pool Usage 4.7 FrontEnd Director ALY
-l - [Percentaioc [=) = &y el | Config | Total Bandwidth (WB/s) [=)l & B

P Data Avadlable

L 4066 m
Storage Group & # 7 SRDF Director 2 L2
- | G . [ Total Reads gois) [-)le & eFl> | Configurations: [Total B (WBs) [F =
(1] },Jsa 4391 097 [] ss!; 17076
LUM Performance 2 FT SRDF Groups & 5T
I . [Reads (0r) =)l = & dielc \Devices in Session feount) [ = | =
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Widget legend

You will now examine the Storage Group widget. Using the drop-down box in the Storage Group widget, select Read
Latency (ms).

Both the Read and Write Latencies use a green/yellow/red range which is based on a low of 0 ms and a high of 40 ms.

As the measured latency of a storage group (latency of the aggregate devices in that storage group) increases, the box
that represents the storage group will change color.

Storage Group

epl~ | Configurations: | Read Latency (ms)| |~ I
| Total Reads {10/s)
Total Wirites {l0rs)

Fead Latency {ms)
... Wirite Latency (ms)

I:I 0 40
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High latency

If there is a particular storage group that exceeds the desired latency e.g. a high latency threshold, then by simply
hovering the cursor over the box the detail is shown. If desired, you may take a few minutes to explore the different
metrics in each widget by using the drop-down boxes.

Storage Group N

E,an | Configurations: |Read Latency {ms) |']| =

EmcAdapter 000196700535 [Details)
..... Storage Group DziE1006_=G  (Details)
Color by - Performance|Read Latency (ms): 2
[ .
0 20 Showy Sparkline
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Widget metrics

The VMAX Overview dashboard contains the most common metrics that customers typically review on a daily basis;
however for each VMAX object listed in this dashboard there are more metrics that are available and could be
customized here.

You will now add one to this Storage Group widget.

First select Total reads (10/s) from the drop down list.

Storage Group x # 7

=Alw | Configurations: |[Total Reads (10/s) || =
Total Reads =)
Total Writes (107s)

0 229663 459,326
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Adding a metric to a widget step 1

Select the pencilicon in the right-hand corner. This will bring up a dialog where you can specify a new metric.

Storage Group

eplv | Configurations: | Total Reads (10/s) |~ =

a 1,740.543 4. 281.097
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Adding a metric to a widget step 2

Select the Add icon as shown below

Edit Storage Group

Title |Stnrage Group

Refresh Content L On L= Off

Refresh Interval (seconds)

Caonfigurations |Write Latency {ms) | - ]E B g

Description |Write Latency (ne) | x |

Group by |Adapter Instance | x| v]

Then by | |%|~]

Mode I Instance =) General

Object Type |5tnrage Group |x| vJ

Size by | E3

Color by | Performance|write Latency (ms) | x |

Color [ . B
Dhﬂin. Yalue E= Ualue

Adding a metric to a widget step 3

Type Capacity

Click OK

Description >

Please enter a description

ICEIFZIEIEH‘}." |

Ok Cancel |
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Adding a metric to a widget step 4

Start by selecting the down arrow next to the Group By row.

Now expand the category EMC Adapter by selecting the arrow next to the name.

Edit Storage Group
Title
Refresh Content

Refresh Interval

Configurations
Description
Group by
Then by

Mode

Object Type
Size by

Color by

Color

|Sturage Group

I aly! =) Off

= {seconds)

[)
|Capacih-' |>(|

| <[

F Container

FyCenter Adapter

[ic adapter

P Hitp Fost

FyRealize Operations Adapter
FyCenter Python Actions Adapter
= Other Groups
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Adding a metric to a widget step 5

With the EMC Adapter group expanded, scroll down until you locate Storage Group and select.

Description |Capacity | >(|
Group by |Stnrage Group | >(| - |
ST TSI T "
Then by Splitter
SROF Director
Mode
SRDF Port
Object Type 550
Size by Storage Array
Storage Cantraller
Color by Storage Group
Color Storage Poal
Starage Pool v
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Adding a metric to a widget step 6

Repeat steps 4 and 5 for the row Object Type so that it too shows Storage Group.

Edit Storage Group

Title |5tnrage Group

Refresh Content L on L) Off

Refresh Interval (seconds)

Configurations | l~|® ® =

Description | Capacity | X |

Group by |Et|:|rage Group |}<|v]

Then by | | X | - |

Mode ) Instance l=) General

Object Type Storage Group x|

Size by | E3

Color by | | X |

Color [ C —
Dmm. Value Max, Ualue

EMC Storage Analytics for VMAX3 Page 65



Adding a metric to a widget step 7

Now click in the Size by field. This will bring up the available metrics for the storage group.

Expand Capacity and double click Capacity Remaining (%)

Object Type |5tnrage Group |x| -
Size by X (a Fitter )
Color by H[.% Badge Rl
Color =% Capacity

Average Demand (GH)

& Capacity Rermaining (%)

Capacity Remaining (Based on instantaneous peak) (%)

Filter Capacity Remaining Yalue (GB)

Computed Demand (GE) —

Current Size (GB)

Effective Demand (%)

Is Owversized

Recommended Size (GH)

Stress Free Demand (GH)
o Time Remaining (Day(s)) v

Adding a metric to a widget step 8

Repeat step 7 for the Color by field, again by selecting Capacity Remaining (%) and double-clicking it.

Object Type |Stnrage Group |>< | -
Size by |Capacitg.r|Capacitg.r Remaining (%) |X|
Color by Capacity|Capacity Remaining (%) X
Color . |

0 invaie wocvaudd |
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Adding a metric to a widget step 9

Finally the legend needs to be changed from the current values.

First change the values from 0 and 40 in min and max to 5 and 100.

Next you will reverse the colors on the legend. Click on the red box on the right.

Object Type | Storage Group

%]~
Size by |Capacitg.r|Capacitg.r Remaining (%) |X|
Color by |Capacitg.f|Capacitg.f Remaining (%) |X|
Color L
rS Min. Walue | wa valoe/100 m

Adding a metric to a widget step 10

In the pop-up colors, select bright green

Object Type |5turage Group |X| ']
Size by |Capacit'g.r|Capacit'5r Remaining (%) |X|
Color by |Capacitg.r|0apacitf Remaining (%) |3'<|
Color T B |
EEEEEEER
5 i, Walue M. Walue| 100
HEEENEEEN
Filter - W DED EEE
= X EN0O0O0O0ONMEO
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Adding a metric to a widget step 11

Now repeat this process for the color on the left, this time selecting red

Size by |Capacit‘leapaci’w Remaining (%) |X|
Color by |Capacit‘leapaci’w Remaining (%) |X|
Color [ T
EEEEEEER -
M Value[100
EEEEEEEN axaluel100 |
OCELEre b
Filter EEOEEEEDE
[DDDDDDID ‘

Adding a metric to a widget step 12

The end result is shown as below.

Object Type |Stnrage Group |X| ']
Size by |Capacit'g.r|Capacih.r Remaining (%) |X|
Color by |Capacit‘leapacihr Remaining (%) |X|
Color B T

Min.value hil a3, value
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Adding a metric to a widget step 12

Save the configuration by selecting the save icon..

Once this is done, the Configurations field will be populated by the Description, or in this case Capacity.

Finally click Save
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Edit Storage Group
Title
Refresh Content

Refresh Interval

Caonfigurations

Description

Group by

Then by
Mode
Object Type
Size by

Color by

Color

Filter

|8t0rage Group

(Jon (=) Off

300 |5 tseconds)

Capaity [~ =
=] B
[Sorage s <[

| [x]~]

U Instance (=) General

[Grage o0 <[]

| Capacity/Capacity Remaining [x]

| Capacity/Capacity Remaining [x]

ZZ'I:: ollectors (Full Sef) &
HApplications (Full Set) &5

I 2. Value

Maintenance Schedules (Full Sefy &

HAdapter Types &
HAdapter Instances &

H Object Trpes &
HRecently Added Objects &
H Ohject Statuses G

H Collection States |5
HHealth Ranges &

[ T T S S S SR
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New Capacity metric
With this completed, now use the drop-down list in the Storage Group widget and select Capacity to see the results.

Storage Group 7

=Alv | Corfigurations: |Capacity | =

Summary

In this lab you navigated through the VMAX Overview dashboard and learned how to customize it.

You may now proceed to the next lab.
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VMAX Topology dashboard

This lab covers the VMAX Topology dashboard. It provides an entry point for viewing resources and relationships
between storage and virtual infrastructure objects for supported adapter instances.

VMware vRealize Operations Manager Login Screen

If not already logged in, in the browser, navigate to http://192.168.1.61 which will display the login screen for
vRealize Operations Manager.

Login using the following credentials:
admin
Password123!

Click Login

Authentication Source: n
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Dashboard navigation

Navigate to the Dashboard List drop-down at the top of the screen and select EMC, VMAX, VMAX Topology
completed the initial module, the checkbox next to each non-VMAX array and EMC will be unchecked.

{(z} Home  Dashboard List~ Actions =

M wsphere Dashhoards *

Recor ¢ Overview { YMAX Topology ~— WYMA]

H Ewc M &Y storage Topology

B3 Storaoe Metrics

5‘:3 Fecommendations

[ s »
£ Diagnose
@ ] L G3 WMAX Drverviewy
SelfHealth
|:| iHE L % A Topology
[] wrLEX FOED WMAX Metrics
[ wtremio PG Top-h WMAX Devices
Storage Grou
4 P [0 RecoverPoint for ¥hs b G2 eMAS Topology
2 ions: [Read Latency |
gh | Configurations: | Read LatenwiD Sraleln POE enIAS Metrics
000 19A700535 O0019RTON053A
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VMAX Topology dashboard

The VMAX Topology dashboard allows you to graphically see the relationship between the various VMware and EMC
objects.

1 Ing ©  StorageMetrics () VMAXOverview ~  { VMAXTopology | { VMAXMetrics

Resource Tree a &7

Badge; @ ok Status: @@| > m oo ? | Snrt:

Cal
vCenter Server (1 of 1) 1

Datacenter (1 0f1)

Host Systemn (2 0f 2)

Virtual Machine {13 0f13) |

eI EEEEEE

Datastore (10 0f10)

Storage Group {73073}

00D DEEEE
VMAX Topology detail

Move across the Datastore objects until you discover VMAX_535_Infrastructure_03. Click on that object.
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Note how other objects automatically highlight while the rest fade, showing the object relationships to the datastore.
On the right-hand side the Health Tree will include all the VMware objects above the datastore such as the ESXi host
and the virtual machines that have vmdks on that datastore.

Yoy © O StorageMetrics ©  wMAXOvendew | WVMAX Topology U vMAXMetrics ~ { TopNVMAXDevices ~  Diagnose SelfHeatth ~ () wSphere Hosts Overview v
Resource Tree A2 Health Tree Ea
Bardge @ o status: |[l)|[=)|[E//H)|&| | > W 00 ? | Sor | =Alv | Badge [i] & (@2 a8 L8 7aaBEA

~
vCenter Server (1 0f1) ™
= . £
) o 4 & L7
APDL_VAE Product Licensing O eIGnDSIBI05D Durham PomeredGnzall 10.108225.1 17
DsB2113
Datacenter (1 0T1) Ii
l 10.108.225. 116
Host Systemn (2 of 2) i
-. o
Virtual Machine {13 of 13} Metric Sparklines N
[ | [ ] el M- @ VMAX_535_Irrastructure_03
o Badge |Faults

{10 of 10) 1 Badge|Health State

. 131.8 Badge |Waste

Mo Data Disk Space |Usage|Time Remnaining

o Badge |Alert Count Critical
Storage Group (73 0773) o Badge | Alert Count Immediate

o Badge |Alert Count Info

Topology device detail

Double click device 00137

1
ﬂ D e ham Powsered Gn:DSIB2032_ - Product Licensing

DalEzi13

MM 535 Infrastradt- |

EMC Storage Analytics for VMAX3 Page 75



Parents and Children

Notice how the health tree now shows the parents and children of that object, namely the datastore and storage group
and the SRP and FA directors (they may appear gray). It is also possible to navigate directly within the Health Tree.

Double-click on the SRP object SRP_1

l dsibeoce_infra_sg ViMAX_535 Infrastruct--- |

FA-2D 5RP_1 FA-1D
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SRP objects
Within the Health Tree all devices and SLOs associated with the SRP are displayed.

Health Tree

v | age: (B @ @ Z o@avanbed

W oW oW N e oW

aooDg aQon? 00137 Brom e Q0zED aooDE Flatinwm

0QODE 002 EF 000DE i Lirhi 2l o050 ooC QO0ES

[ 001 3C 020

00138

Sikrer

aoz2C 2

Diamona

Summary

In this lab you examined the VMAX Topology dashboard.

You may now proceed to the next lab.
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VMAX Metrics dashboard

This lab will provides an overview of the VMAX Metrics dashboard. The metric dashboard displays resources and
metrics for storage systems and allow the user to view graphs of resource metrics.

VMware vRealize Operations Manager Login Screen

If not already logged in, in the browser, navigate to http://192.168.1.61 which will display the login screen for
vRealize Operations Manager.

Login using the following credentials:
admin
Password123!

Click Login

Authentication Source: n
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Dashboard navigation

Navigate to the Dashboard List drop-down at the top of the screen and select EMC, VMAX, VMAX Metrics. If you

completed the initial module, the checkbox next to each non-VMAX array and EMC will be unchecked.

Dashhoard List= | Actions =
[ ] ™
M vaphere Dashboards ¢ ouerview {\ WMAX Topology & ymMal
B e A &) Storage Topology
5‘:3 Recommendations 533, Storage Metrics
2] Diagnose
Self Health
[] “hxe PO WMAX Topology
[] *PLEX 2 MAK Metrics
(] wtremio P E3 Top-h WMAK Devices
|:| RecoverPaoint for Whiz b 533 ehlA= Topology
ter (1af1) ] Scalelo POED eMAS Metrics
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VMAX Metrics dashboard

The VMAX Metrics dashboard has the same Resource Tree as the VMAX Topology but instead of a Health Tree on the
right it has a Metric Selector.

From the Resource Tree, find and select the Storage Group dsibxxx_infra_sg. It should be located towards the end of
the second row.

Storage Group (73 0f73)

Object: dzibxxx_infra_sg
Object Type: Storage Group
Badge | Health: 100 ™ 100

Compliance: 100
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Storage group detail

When you select the dsibxxx_infra_sg storage group, on the right-hand side the available metrics will be listed for this
object. EMC storage metrics are located in the categories Capacity and Performance.

Start by expanding the Performance category.

Metric Selector

x M
H[%] Badge

H(%| Capacity
=% Performance

Read Latency {ms)
Feads (10rs)

Feads (MBI

Tatal Bandwidth (MBIs)
Total Latency (ms)
Tatal Operations (10fs)
Wirite Latency (ms)
Wirites (10/s)

Wirites (MBIs)
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Metric graphs

With Performance expanded, you will now look at a couple metrics. In order to create the graphs in the bottom half of
the panel, double-click the Reads (10/s) and Writes (I0/s). These graphs are generated based on the past 6 hours by

default.

Metric Selector & &7
¥ A P (Q Fiter )

B4, Performance =

Fead Latency (ms)

Reads (100s)
Heads (MBrs)
Total Bandwidth (MBIs)
Total Latency (ms)
Total Operations (100s)
Write Latency (ms)
Writes (10fs) ||
Writes iMBss)

HI#] Simrnarne hd
Metric Graph & &7
|l | ﬂ“ﬁ.ft v (S |n] S % 52 4G @ o8 M s
. . =
dsibxxx_infra_sg Performance|Reads ((0rs) g @' @ E 5 'r f %]
H: 13.05
12 ¢
"
9
7
c Bl 616
6/29/15 629715 6/29415 6429415 6429415 67297415 629715 6/29/15 6429415 6/29715
530 AWM 6:05 AN 6740 AN 7015 AN 750 AM B35 AM 900 AM 9035 AM 10:45 Al 1155 Al
. . . =
dsibxxx_infra_sg: Perfarmancewrites (10/s) iy G- QRSN O
g | @H 3799
Exl
£
£
34
3 @l 2374
6/29/15 6/29/715 6/29415 6/29415  6/29415 6729415 629705 6/29415 6/29/15 6/29/15
530 AW 6:05 AN 6:40 AN 7015 AM 7:50 AM B:25 AWM 9:00 AN 9:35 Al 10:45 AM 1155 Al
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Metric graphs date function

vROps also provides the ability to choose a different time period for the graph. In fact it can go back an entire year.

1. Select the date function icon from the menu.
2. Select Last 30 days
3. Select Go to generate new graphs.

As this is in demo mode, there is limited data. Repeat steps 2 and 3 to return the graphs to the last 6 hours.

Metric Graph x &2

Range: |Last 30 days o | - | | |x | = | |
Sy

From: | ||3-| | |'|
To | = | -]

QO =

-

dsibxxx_infra_sg: Performance|Reads (100s) i.ﬁ'ﬂ" @"' @ E 5‘ 'r f [x] kad
150 @ H: 15236
100
50
" @i ss
E/31/15 674515 6/9/15 6/13/15 617715 6/22/15 6/26/15 630418

400 P 10:24 PM a8 AM 1112 AM 536 PM T12:00 AM 624 Al 12248 F

dsibxxx_infra_sg: Performance|Writes ((CJs) Dﬂ" @"' El ’ " f Q
300 @ 1 266.28
250
200
150
100

0]
o @ 3207

531715 6/4515 69515 613515 67715 6/22515 626515 B/30518
400 PR 10:24 P A48 AM T112 AM E:36 P T2:00 A 6224 AM T12:48 P

[¥]
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Split function

There are any number of options available in the Metric Graph widget. These are located at the top in an icon bar.
Slowly run the cursor across the icons to see the different capabilities.

Now select the first icon, Split Charts which will combine the graphs. This view is very useful to see how two or more
metrics interact with each other.

Metric Graph W
AR BEcPEEEsaaa@cles
FirstF'F:ril:ud H B
"

35W

30
25
a0
15
" —’—\_f—/\—x—/\,/\M_A
5

i

629515 629415 629415 62945 629075 629415 62915 629415 629515 6/29515
520 AM 6200 AN 6230 AN T:00 AN TIZ0 AR BE:DD AR BIZ0 AN 9200 AN 9230 ADM T0:20 AM
== Performance |Reads (10/5) == Performance |Writes (10/5)
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Stacked chart

Now select the second icon, Stacked Charts

Metric Graph K oF 7
FuMB - B«@EMs:5 s o@clnos
First Period rRR=|
=]

35

30

25

20

15

10

5

BS29415 629415 B/29415 6/29415 629415 629415 BA29S15 62945 BA29415 629515 BS29515
B0 AN 5043 AR 613 AN 642 AN 712 AN T:42 AN BS12 AR B-42 AM 9:TT AR 941 AM TO:41 Al
M Ferformance |Reads (10/3) B Farformance |Writes (1045)
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Values

Next, select first the Stacked Charts icon and then the Split Charts icon to return the view to two individual graphs.
Now run the cursor slowly across the line graph and you can see the individual values at each data point.

Metric Graph &2
B wi |[_||~’Ll Bc@EEs2saao@c@e s
dsibxxx_infra_sqg: Petformance|Reads {05s) d.ﬁ‘ {‘3' @E 2 'v f ]
@ H: 13.05
A

m
13.05111 [9:26 Ak

? L7\

c ®L 616
6529415 6529415 629415 6529415 6729495 629495 629515 629515 B/29/515 b/29S5
5:30 AM BID5 AM &40 AN 7o15 AM 7:50 AN B:25 AN 9:00 AR 9:35 AM 1045 Ak T11:55
Close graphs

When finished reviewing the different options, select the close button to remove all.

Metric Graph

Fa@R  B-@EEe:xsana@ch)es

-

Summary

In this lab you navigated through the VMAX Metrics dashboard and learned how to customize it.

You may now proceed to the next lab.
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VMAX Top-N dashboard

This lab covers the VMAX Top-N dashboard. A Top-N dashboard provides a view of the top performing devices at a
glance.

VMware vRealize Operations Manager Login Screen

If not already logged in, in the browser, navigate to http://192.168.1.61 which will display the login screen for
vRealize Operations Manager.

Login using the following credentials:
admin
Password123!

Click Login

Authentication Source: n
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Dashboard navigation

Navigate to the Dashboard List drop-down at the top of the screen and select EMC, VMAX, Top-N VMAX Devices. If you
completed the initial module, the checkbox next to each non-VMAX array and EMC will be unchecked.

me Cashboard List = Actions =
[ x & x
qecor 3 vSphere Dashboards ¥ ¢ ouenion, i MAX Topology 5 vMax |
B Ewc A 53 Storage Topology
0OUrc )
523 Fecommendations g% Storage Metrics 5
e 0] v y, | D B 00 7 | sont
523 Diagnose
2 selfHealth
Wh¥E b oOAE wmMAX Topology
WPLEX PSS WMAX Metrics

RecoverPoint for YWhis B &3 eMAS Topology
tacenter (1 of 1)

0
L]
[] *remio
[
L]

Scaleld POEY ehAS Metrics
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Top-N VMAX Devices dashboard

This dashboard will show some top-10 metrics for devices over the course of the past 24 hours. Note that since this
lab is not actively collecting metrics, the values in this graph are low.

(z} Home

Dashboard List ~

| Actions +

4

§ Storage Topology

5 Storage Metrics

£ VMAX Overview

£ VMAX Topology

 VMAX Metrics

: [ & Top-NVMAX Devices

Diagnose

Self Health

§ wSphere Hosts
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Edit widget

Each of the widgets in the dashboard can be adjusted. Select the pencil to edit the Top-10 By Read (10/s) (24h)

widget.

{z} Home Dashboard List~ | Actions

14 Recommendations : g Storage Topology

g Storage Metrics

£\ wMAX Overview = | WMAX Top

Top-10 By Read {(10/s) {24h)
v | | Y
Utilization Index

l28.431
l22.158
7.563
6.844
3.995

Objects
nooe4
n0zBF
nooes
N00BS
ao13y
Q0026
00006

= I

Top 10 Highest WHilization
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Edit widget - continued

Within the Edit dialog, many options are available for adjusting what is displayed. Forinstance the Period Length can
be adjusted to show as much as a year's worth of values, or the number of values reduced.

Edit Top-10 By Read (10/s) {24h)

Title |T|:|p-1 0 By Read (1055) (24h)

Refresh Content =) On I Off

Refresh Interval = (zeconds)

Image Redraw Rate* |15 minutes | - |

Self Provider =) 0n ) Off

Period Length Range: |Last 24 hours | - |
From: | ||3| | | v |
Tor | = | -]

Bars Count |1 I} | - |

Depth -

Fitter old metrics

Selected Object

Selected Object Device

Type

hetric Analysis

1) Top Highest Ltilization
I Top Lowest Ltilization
I_J) Top Ahnormal States

I_J) Top Highest volatility
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Volatility

Now you will change one of these values. Rather than showing the devices with the highest utilization, you will

change it to the highest volatility.

Select the Top Highest Volatility radio button and then Save.

Edit Top-10 By Read (10/s) (24h) ? X
Title |T0p—1 0 By Read (100s) (24h) Metric Analysiz
Refresh Content (]| ) Off () Top Highest Utilization
Refresh Interval B fseconds) () Top Lowest Utilization
Image Redraw Rate* |15 minutes | - | () Top Abnormal States
(=) Top Highest volatili
Self Provider (&) On (L) Off e v
Period Length Range: |LaSt 24 hours | - |
From: | |E| | | v |
o | =) | -]
Bars Count | 10 | hd |
Fitter old metrics
Selected Object
Selected Object R
Type |De\-'|ce |
Tag | Metric |
[ i | Adapter Type: | [x]~] » || ¥ @ I Q Filter |
HCollectors (Full Sefy & | Hame (%] Badge -~
© Applications (Full Sef) @ application ~ | B[A] Capacity
H Maintenance Schedules {Full Set) 5 = Sluster =| H4 Ferformance
HAdapter Types &) Read Latency {ms) =
Cluster . =
HAdapter Instances 3 @R 5
= Object Trpes [ el Reads MBis)
= Recently Added Objects & Cluster Compute Resource Total Bandwidth (MBIs)
H Ohject Statuses @ Compute Resource Total Operations (075
H Collection States & v Cnneictanee Grann h Wirite Latency {ms)
p W Fage of | b M| Displaying 1 - 30 of 132 Witites (10fs) S
I Sawe I| cancel |
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Volatility result

This image represents the result of the change.

Top-10 By Read (10/s) (24h) % & 2
i A Top 10 Highest Volatility
STDhEW Objects
315.002 0028F ~
118.199 00084
74.26 00083 =
54,87 00085
14,743 00036
15.715 00137
11.625 00087 v
Summary

This lab had two focus areas: The first was to show you the alerting capability of ESA and vROps and the second was to
provide an overview of the various VMAX dashboards in ESA. The alert dashboard in vROps provides a quick view of
any problem areas that need to be addressed. Specific VMAX alerts such as those relating to device capacity let the
user know of datastores that are nearly full. In the second part of the lab, you had an opportunity to explore the VMAX
dashboards which are designed to focus on specific areas of management. Forinstance, the VMAX Overview
dashboard has a consolidated look at the performance of the configured arrays, while the Top-N dashboard just
completed, specifically calls out those devices most active in the VMware environment. Such information can help

you not only understand the usage patterns of the environment better, but also quickly identify problem areas that
require immediate action.
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Lab 4: Capacity Analysis
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Capacity Analysis

The capacity analysis lab will demonstrate how you can determine the growth projection of a particular device and
how long it will take to reach capacity.

VMware vRealize Operations Manager Login Screen

If not already logged in, in the browser, navigate to http://192.168.1.61 which will display the login screen for
vRealize Operations Manager.

Login using the following credentials:
admin
Password123!

Click Login

Authentication Source: n
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Environment

From the Home page, select Environment

vmware vRealize Operations |

;’;‘Envirnnment '] o © 06 d &

fi Home

€ slers

€9 Erwironment
o2 Caontent
&% Administration

WoOwW WY
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EMC LUNs

Select EMC LUNSs to expand the Inventory Tree.

vmware vRealize Operations

" Horne 00638

fn Ervironment Overview

Groups and Applications
o Custom Groups

& Applications
Imventory Trees

() EMC Clusters

&3 EMC File Systems

) EMC LUNs

=) EMC Storage Topologies

€ Hypery and Storage

¢ ScalelO Devices

&2 ScalelOvolumes

L Wt SRDF Groups and Directors

Es SrhAN OO0 D

A A A B B
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Adapter instance in EMC LUNs

Upon expanding EMC LUNs, each EMC adapter instance is represented. Note that the EMC vSphere adapter and the
eNAS adapter (bottom two) do not have arrows to expand them as they do not have device (LUN) objects.

Select the arrow next to 000196700535 to expand the available devices in that instance.

vmware vRealize Operations

Environment | (3} O 06 d G

) EMC LLINS h

) 000196700536

* () 000187200056
() D3IB2032_vSphere_EMC
) eMNAS_WMAK3
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Device 137

Find and highlight device 00137 in the list. At this point just highlight the device, do not select the arrow next to the
device.

vmware vRealize Operations
Emdronment ~ | 1} €@ © & &

) EMC LUNs =

¥ () 000196700535
» 53 00050
» ¥y 000DB
» wy 000D7
» ¥y 000D3
» wy 00003
» 5y 000EG

> 5y 00138

» 4y 002BD

> wy 002BF

» ¥y 002C0

> wy 002C1

> 5y 00202

» () 000196700536

» () 0001937200056
() DSIB2032_vSphere_EMC
) eMAS_WMaK3

Analysis tab

On the right-hand side panel, select the Analysis tab.
Initially all the sub-tabs (e.g. Anomalies) may appear gray with question marks. This is due to the nature of demo

mode. If so, you can resolve this by selecting Refresh which is located in the right-hand corner with an arrow. You may
also need to toggle across a few devices which will also trigger a refresh until the green badges appear. This should
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not take more than a minute. Note that even if the information is gray scale, it will still have the same numbers so you
can continue the lab.

50013? a8 | |

Summany Alerts | Analysis | Troubleshooting Details Emvironment Projects Reports

[M BFauIts | .CapaciWRemaining | ‘TimeRemaining | ﬁstress | @Reclaimable Capacity | B Density | .'CD

Anomalies Tr

Good: No Issues

What |z Anomalies?

Anomalies Breakdown

11:13 AM - 513 PM O anomalows melrics | Zoom out
100
@
T
& Ao I Score
| ]
wn
a T T T T T T T T 1
6 hours ago Time How
ED 1 1 1 1 1 1 1 1 ]
@ Self
E Children
=

EMC Storage Analytics for VMAX3 Page 100



Sub-tab Capacity Remaining

Once the badges are green (or if OK with gray), select the Capacity Remaining sub tab. The purpose of the Capacity

Remaining screen is to provide you with a
provides a 180 day trend graph at the top
available as the health badge shows at th

history of storage usage of the device (and hence datastore). vVROps
. In this example you see that 56% of the device is full, which leaves 44%
e top. Now click on the arrow next to Capacity.

¥ 00137

Summany Alerts | Analysis | Troubleshooting

Details Emsronment Projects Reports

| & workioad | & anomalies | B3 rauits | @ capacityRemaining | @ Time Remaining | £F stress | @ Reclaimanie capacity

B Density | & cornpl

Good: No Issues

What |5 Capacity Remainings

Capacity Re

Capacity Remaining Breakdown

43.99% Remaining Capacity

B 56 % Used of Lsahle Capacity

What Will Fit
Selected Object has no consumers.

Total Capacity Buffers  Usable Capacity Feakalue il Femaining
G4.64% h6.01 %

) 2,018 GB 2,048 GB 43.90%
apaci - +0% 1,323.84 GB 1,147.04 GH

pactty Configured * 100% of Total ' ' q00.95 GB
Demand Demand

Usable Capacity, 2,048 GB (100%)  Total: 2,048 GB

B 0% HA T Buffers

Stress Free
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What Will Fit

This is a more detailed analysis of the device capacity. Note that the Peak Value is different from the Stress Free Value

(current). This indicates at one point perhaps a VM or large virtual disk was deleted from the datastore. From here you
can see how much time is left until the device/datastore is full.

Capacity Remaining Breakdown

43.99% Remaining Capacity Usahle Capacity: 2,048 GB (100%) Total: 2,043 GB

W 56 % Used of Usable Capatity B 0% Ha/7 Buffers

What Will Fit

Selected Object has no consumers.

Total Capacity Buffers  Llsahle Capacity Feak Yalue Stressvl;zﬁg Remaining
64.64% 56.01 %
. 2,048 GB 2,048 GB 43.99 %
* Capaci i - +0% ” 1,323.84GB 1,147.05 GB
pacity Configured 100% of Total ! ! 900.95 GB
Dermand Demand

Actual Demand and calculated Stress Free Walue W HA + Buffer Stress Zone

Total Capacity 2,048 GB
-+ @ Usable Capacity 2,045 GB
Capacity Remaining  900.95 GB
Stress Free Value 1,147.05 GB
Average Demand 1,147.05 GB

180 days ago
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Time Remaining

Select the Time Remaining sub tab. The Time Remaining screen functions to provide you with an estimate of how long
it will take until the device/datastore is full. It does this by analyzing the past 180 days and also taking into account
any Projects that have been entered into vROps. Given the nature of the timeless demo mode of the environment,
vROps has little past data for calculation so the growth is estimated to be very slow - it will take over a year. To get
more detail expand the Capacity arrow.

+y 00137

Summary Alerts Analysis Troubleshooting Details Environment Projects Reports

Wiarkload ‘ Anomalies Faults ‘ Capacity Rermaining I ‘ Time Remaining I Stress Reclaimable Capacity Density .' Compliance

Tin|
o

: 00 Good: No Issues, considers 0 Committed Projects

Wuhat Iz Time Remaining?

Time Remaining Breakdown

100%
50% ¢
D% T T T
[l o 40 days 180 days 270 davs 1yr
-8 Capacity =1yr
; Stress Free] -
Usahle Capacity Vale Time Remaining
. 2,048 GB 1,147.05 GB
apacity =1yr
Configured  56.01 % of Total
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Time Remaining detail

Using the last 12 weeks, you can see an upward trend in growth, however slight. vROps will only estimate the time up
to a year.

Good: No Issues, considers 0 Committed Projects

Whiat |2 Time Remaining?

Time Remaining Breakdown

100%
50% e
0% T T T
Mo a0 days 180 days 270 days 1yr
-8 Capacity =1yr
) Stress Free .
Usable Capacity Value Time Remaining
o EEE 2,048 GB 1,147.05 GB

=1
Configured  56.01 % of Total b

Demand W&, Usable Capacity: Last 12 weeks with a years's forecast
CPast | Forecast>

12 weeks ago BT 1 year from now

Without Cornmitted Projects: Here®s Time Remaining if committed capacity projects are not considered

. 100 Capacity =1yr
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Peers

Finally, scroll down to the bottom of the page and see that you can also find time remaining for other devices. Move
your cursor over the Peers and a yellow box will provide detail.

Peer {120f12)

Object: Julu] w2
Object Type: Device
Children {1 af 1) Time Remaining: 100 - 100
Health: 100
‘Workload:
Anomalies: 1]
Faults: -
Rizk: 1]
Capacity Remaining: G645
Stress: -
Compliance: 100
Efficiencys 100
Reclaimable Capacity: -
Densibye -

Home

Return to the dashboard screen by selecting the Home icon at the top of the screen.

vimware vRealize Operations Manag

Home ﬂ@@ O & & & Solu

s oSolutions J Solut
[55] Licensing + &
[25] Credentials
MName
J7] Policies DEN
€3 Environment Overview a
W

i Object Relationships
25 Maintenance Schedules

% Access Control
%5 LDAP Import Sources
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Summary

Capacity planning is a critical task in any customer environment. Understanding the current storage usage of your
VMware environment and how it will grow in the future will dictate how much storage needs to be allocated and
purchased. By utilizing the capacity planning feature of ESA and vROps, it takes the guesswork out of how much
storage you will need to meet your future growth. The capacity and time remaining screens are available for all devices

in your VMware environment as you saw in the lab and the graphical presentation makes it easy for any decision
maker to understand.
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Lab 5: SRDF
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SRDF navigation

The SRDF lab serves to show the different topologies that are available when viewing SRDF groups. SRDF is a family of
disaster recovery, parallel processing, and data migration solutions. SRDF configurations require at least two arrays -
a primary and a secondary. The arrays can be co-located, in different buildings, or around the world. SRDF has various
replication topologies. In ESA there is support for two-site.

VMware vRealize Operations Manager Login Screen

If not already logged in, in the browser, navigate to http://192.168.1.61 which will display the login screen for
vRealize Operations Manager.

Login using the following credentials:
admin
Password123!

Click Login

Authentication Source: n

User name: admin

Password:
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SRDF topologies

On the left-hand side, select Environment

vmware vRealize Operationsh

Environment v| nl € G = ”

i Home

9 Erwironment
o Caontent
€% Administration
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Inventory Trees

This view is known as Inventory Trees. It consolidates objects into groups for easier navigation. You are going to view
the objects related to SRDF so select VMAX SRDF Groups and Directors

vmware vRealize Operations M

Harne - OO0 d& 6

® Environment Cwerview

Groups and Applications
% Custom Groups >

& Applications

b

Inventory Trees

() EMC Clusters

&5 EMC File Systems

O EMC LUNs

= EMC Storage Topologies
€ Hypery and Storane

¢ ScalelO Devices
4 Scalel0 volumes

Je WMAR SRDF Groups and Directors

W WRAY SEP Pools

W YMAK Thin Pools

() wMs and EMC Storage

3 WM and ¥Mxe Block Pools
) Wi and VMXe File Pools

g2 wRealize Operations Clusters
[J vsphere Hosts and Clusters
€3 wSphere Metworking

= vSphere Storage

<o Al Objects

WONW W N W N W W WY VIV W OV Y W Y Y
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VMAX SRDF Groups and Directors

You will note in this view, ESA groups the objects by EMC adapter instance. Start by expanding the second adapter
instance in the list, 000196700536, by clicking on the arrow on the left.

vmware vRealize Operations [

Envitonment = | ﬁj 0_ E}_iﬂ r%;

L WA SROF Groups and Directars ™

> () 000196700535
AP 000196700536
) 000197200056
) D2IB2032_vSphere_EMC

() eMAS_wMAX3
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Expand adapter instance

Once expanded, highlight SRDF group 12. You are going to see how the Inventory Tree feature enables the user to see
the interaction of the EMC objects with SRDF.

Select the arrow

vmware vRealize Operations

LI WA SREDF Groups and Directors

» () 000196700535
¥ () 000196700536
e 11

W 20

. Emironment ~| ¢} €@ © @ &

-
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Expand SRDF group

WIth group 12 expanded, you can view all the related objects across the hierarchies. Group 12 is in a synchronous
SRDF configuration with array 000196700535. In this group there are four devices, or two pairs of replicating devices,
two SRPs (representing each array), an R1 and R2 group which are the parent objects containing the R1 and R2
devices, a single adapter instance - the one selected, an SRDF and Front-End directors, and finally front-end ports.

Select the Environment tab. This accesses the topology you will examine next.

vmware vRealize Operations Manager

12

Summary | Alerts Analysis Troubleshooting Details IEm.iirunmentI Projects Reports

Related Hierarchies
Health * Risk

L WMAX SRDF Groups and Directors » 1

=) EMC Storage Topologies
Related Object Health

e jects o
Beross a3l hierarchies Immediate issUes

wy Device

Fut

W Storage Resource Pool
7+ SRDF Part

e R2

S R

O EMC Adapter Instance
< SRDF Director

»

Top Health Alerts Top Risk Alerts

Mo Health Issues Mo Risk [ssu
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R1 group

On the left-hand side, highlight the R1 object which will reveal the R1 object for SRDF group 12 in the bottom panel.
Now highlight that 12R1 object and on the right-hand panel the topology will appear. You'll notice that the R1 object
at the bottom is highlighted and also the associated RDF group, RDF director, and other objects like devices.
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R1 devices

Scroll down the screen if necessary. In the Device category, move your cursor over the green box devices to find and
select device 000B4

A different set of green boxes (some the same) are highlighted now, including the storage group. Take your cursor and
hover over the various objects that are highlighted and a yellow box will appear next to the object with detail about it.

SRDF Port (2 0f 2)

Device (13 0713)

List view

At the top of the screen, select the List view. This will show all the currently highlighted objects by name. Note the
gray icons under the various columns are expected as this is demo mode.
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Map view

Finally select the Map view. This is the icon view and graphically demonstrates the topology. Note that this view is
based on the last object selected in the Overview view.

If you changed from the device selection, your map may appear different than below. If you double-click on one of the
objects in this view, you can traverse up and down the relationships seen in the next step.
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Map traverse

By focusing on a device, the parents and children are revealed.
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R2 group
Now on the left hand side panel, now select the R2 group and then the 12R2 object.
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R2 group map

With the 12R2 object highlighted, the map will show the two devices which are in the SRDF relationship. In this way

you can see relationships across arrays.
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Home

Return to the dashboard screen by selecting the Home icon at the top of the screen.
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Summary

SRDF is VMAX's enterprise replication software enabling customers to replicate their critical infrastructure and
safeguard against disaster. This lab provided you with a broad look at the different views available for SRDF in ESA.
Being able to view multiple arrays through a single topology provides a better understanding of the overall
environment and makes it easier for the VMware administrator to manage both production and DR. And if a failover
occurs, ESA is able to update the topology to ensure the new production environment is recognized properly now as
the R1 or primary devices in such views as the Inventory Trees.
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Conclusion
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Conclusion

Nicely done! You were able to obtain a firm understanding of EMC Storage Analytics (ESA). The following tasks were
performed:

® Added and removed an adapter instance

e Navigated the eNAS topology, investigating this feature of the VMAX3
e Learned how to view and modify alerts

e Explored the VMAX custom dashboards

e Learned how capacity analysis works in vROps

¢ Navigated SRDF inventory trees and groups

In environments where you want to integrate VMAX arrays in your VMware virtual infrastructure, ESA allows
administrators to increase visibility across the virtual to storage infrastructure. You are provided health alerts and
health scores to help identify when mission critical resources are at risk of reaching capacity in the future.

Furthermore, ESA helps to build a stronger relationship between the VMware and Storage administrators.
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