ViPR SRM for Storage Administrators
Student Guide

Education Services
August 2014






ViPR SRM for Storage Administrators

Copyright © 2014 EMC Corporation. All Rights Reserved

Swport Contact: Education Services

Welcome to ViPR SRM for Storage Administrators.

Copyright © 1996, 2000, 2001, 2002, 2003, 2004, 2005, 2006, 2007, 2008, 2009, 2010, 2011,2012, 2013, 2014 EMC Corporation. All Rights
Reserved. EMC believes the information in this publication is accurate as of its publication date. The information is subject to change
without notice.

THE INFORMATION IN THIS PUBLICATION IS PROVIDED “AS IS.” EMC CORPORATION MAKES NO REPRESENTATIONS OR WARRANTIES OF
ANY KIND WITH RESPECT TO THE INFORMATION IN THIS PUBLICATION, AND SPECIFICALLY DISCLAIMS IMPLIED WARRANTIES OF
MERCHANTABILITY OR FITNESS FOR A PARTICULAR PURPOSE.

Use, copying, and distribution of any EMC software described in this publication requires an applicable software license.

EMC2, EMC, Data Domain, RSA, EMC Centera, EMC ControlCenter, EMC LifeLine, EMC OnCourse, EMC Proven, EMC Snap, EMC SourceOne,
EMC Storage Administrator, Acartus, Access Logix, AdvantEdge, AlphaStor, ApplicationXtender, ArchiveXtender, Atmos, Authentica,
Authentic Problems, Automated Resource Manager, AutoStart, AutoSwap, AVALONidm, Avamar, Captiva, Catalog Solution, C-Clip, Celerra,
Celerra Replicator, Centera, CenterStage, CentraStar, ClaimPack, ClaimsEditor, CLARiiON, ClientPak, Codebook Correlation Technology,
Common Information Model, Configuration Intelligence, Configuresoft, Connectrix, CopyCross, CopyPoint, Dantz, DatabaseXtender, Direct
Matrix Architecture, DiskXtender, DiskXtender 2000, Document Sciences, Documentum, elnput, E-Lab, EmailXaminer, EmailXtender,
Enginuity, eRoom, Event Explorer, FarPoint, FirstPass, FLARE, FormWare, Geosynchrony, Global File Virtualization, Graphic Visualization,
Greenplum, HighRoad, HomeBase, InfoMover, Infoscape, Infra, InputAccel, InputAccel Express, Invista, lonix, ISIS, Max Retriever,
MediaStor, MirrorView, Navisphere, NetWorker, nLayers, OnAlert, OpenScale, PixTools, Powerlink, PowerPath, PowerSnap, QuickScan,
Rainfinity, RepliCare, RepliStor, ResourcePak, Retrospect, RSA, the RSA logo, SafeLine, SAN Advisor, SAN Copy, SAN Manager, Smarts,
Snaplmage, SnapSure, SnapView, SRDF, StorageScope, SupportMate, SymmAPI, SymmEnabler, Symmetrix, Symmetrix DMX, Symmetrix
VMAX, TimeFinder, UltraFlex, UltraPoint, UltraScale, Unisphere, VMAX, Vblock, Viewlets, Virtual Matrix, Virtual Matrix Architecture, Virtual
Provisioning, VisualSAN, VisualSRM, Voyence, VPLEX, VSAM-Assist, WebXtender, xPression, xPresso, YottaYotta, the EMC logo, and where
information lives, are registered trademarks or trademarks of EMC Corporation in the United States and other countries.

All other trademarks used herein are the property of their respective owners.

© Copyright 2014 EMC Corporation. All rights reserved. Published in the USA.

Revision Date: August, 2014
Revision Number: MR-1CN-SRMADM.3.5.1.0

Copyright © 2014 EMC Corporation. All rights reserved Module 0: Course Agenda



Description

Audience

Objectives

Course Overview

This course is intended for individuals who will be using ViPR SRM to monitor a storage
environment. Various ViPR SRM use cases are presented. Hands-on labs will cover the
creation of localized dashboard views, and the use of reports to analyze and respond
appropriately to common management issues related to performance, capacity
planning, chargebacks, configuration and compliance, service level usage, and alerting.

This course is intended for those who will be involved in monitoring and administering a

storage infrastructure using ViPR SRM.

Upon completion of this course you should be able to:

Describe the architecture and benefits of ViPR SRM

Demonstrate use of the ViPR SRM Dashboard to manage storage
Define and establish capacity planning in the storage environment
Monitor and analyze performance indications

Explore and maintain Service Levels and Chargeback accounting
Describe compliance management via ViPR SRM

Use operational alerts to enhance storage situational awareness

Create reports in user dashboards
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Agenda

Day 1 °

* Module 1 Overview of ViPR SRM

Lesson 1 Architecture and benefits of

ViPR SRM
* Module 2 Using the ViPR SRM Dashboards

Lesson 1 Available Global Dashboards
Lesson 2 Exploring Configuration Items

* Module 3 Capacity Planning

Lesson 1 Capacity Usage Trends
Lesson 2 Forecasting Capacity
Problems

Lesson 3 Understanding the Report
Library Capacity Reports

Lesson 4 “What if” Scenarios
Lesson 5 Workload Distribution

* Lab Connecting to the ViPR SRM Application
¢ Lab Global Dashboard Review
* Lab Storage Resource Planning
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Agenda

Modules/Lessons Labs
* Module 4 Alerting in ViPR SRM ¢ Lab Examining Alerts in ViPR SRM
* Lesson 1 Alert sources and * Lab Service Levels and Chargeback Reporting

mechanisms in ViPR SRM

¢ Lesson 2 Storage Compliance
Monitoring and Reporting

* Module 5 Service Levels and Chargeback
Accounting

¢ Lesson 1 Service Levels

* Lesson 2 Modifying Storage Service
Levels

* Lesson 3 Out-of-the-box Chargeback
reports

Day 2
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Agenda

Modules/Lessons Labs
¢ Module 6 Performance Reporting * Lab Performance Reporting and Analysis
* Lesson 1 Performance Metrics and * Lab Reporting
Graphs
¢ Module 7 Report Customization in ViPR SRM
Day 3 * Lesson 1 Basics of Reporting

¢ Lesson 2 Report Wizard Overview
* Lesson 3 Modifying Reports
* Lesson4 Key concepts of Reporting
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Module 1: Overview of ViPR SRM

Lesson 1: Architecture and Benefits of ViPR SRM

This lesson covers the following topics:
* Benefits and features of ViPR SRM

* Components required to monitor and report on the
infrastrucuture

reporting

* Architecture of the environment used for monitoring and

Copyright © 2014 EMC Corporation. All Rights Reserved Maodule 1: Overview of ViPR SRM 1

This lesson covers the ViPR SRM family of products and an introduction to the ViPR

SRM product.
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Storage Resource Management Product Family

Two Product Lines: ViPR and ViPR SRM
ViPR — Provisions block and file storage:
Block
File
ViPR Object Data Service
ViPR Hadoop Distributed File System

ViPR SRM — monitors and reports
physical and virtual storage:

ViPR SRM

Solution Packs to monitor storage

» Including a ViPR Solution Pack for
monitoring and reporting ViPR instances

opyright © 2014 EMC Corporation. All Rights Reserved Module 1: Overview of ViPR SRM 2

ViPR Block: Provides a block storage service that enables you to support any
application, file system, database, operating system or virtualization platform with a
unilateral block storage consumption model across ViPR-managed arrays.

ViPR Object Data Service: Enables applications that use Amazon S3, OpenStack Swift,
and EMC Atmos to store, access, and manipulate unstructured data as objects or files
directly on the underlying file-based storage, without having to rewrite existing
applications.

ViPR Hadoop Distributed File System (HDFS) Data Service: Lets existing storage
function as a Big Data repository and extend queries and applications to existing data
sources.

ViPR SRM: Monitors and reports on physical and virtual entities in the SAN.
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ViPR SRM Benefits

ViPR SRM — Software to visualize, analyze, and optimize
storage resources

Understand Storage Impact:
end-to-end monitoring and reporting Oj
analysis of storage services ' 4

Assure Services:

Manage service-level thresholds
Respond to service-level deviations
Optimize Resources:

Analyze storage workloads and
trends

Align storage tiers to service levels

2014 EMC Corporation. All Rights Reserved Maodule 1: Overview of ViPR SRM 3

Copyright €

EMC ViPR SRM is storage resource management software that enables IT to visualize
storage relationships, analyze configurations and capacity growth, and optimize
resources to improve return on investment (ROI) in traditional and software-defined
storage environments.

ViPR SRM enables organizations to deliver end-to-end monitoring, reporting, and
analysis of storage services through analysis of real-time metrics for applications,
hosts, switches, and arrays.

With ViPR SRM you can manage and respond to service-level deviations through
custom thresholds and dashboards across heterogeneous storage and analyze storage
workload trends to align storage tiers to application service levels.

Copyright © 2014 EMC Corporation. All Rights Reserved. Module 1: Overview of ViPR SRM
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ViPR SRM Features

Storage capacity reporting for EMC and multivendor storage
environments

End-to-end data path visualization and performance reporting
Agentless discovery

Continuous configuration validation of design best practices
and the EMC Support Matrix

Custom, multitenant, multi-site, mobile-access dashboards
and reports

Support for EMC ViPR software defined storage

1t © 2014 EMC Corporation. All Rights Reserved Module 1: Overview of ViPR SRM 4

With EMC ViPR SRM, you will have what you need to ensure application performance
and manage storage capacity.

ViPR SRM lets you visualize performance dependencies, analyze storage
configurations, and monitor capacity growth across virtual environments, cloud
infrastructure, and software-defined datacenters. You will be ready to meet service
levels and get the best return on investment.

Agentless discovery presents detailed relationship and topology views that help you
identify service dependencies and analyze performance trends. You will have a
dynamic picture of how virtual and physical hosts map to storage pools. ViPR SRM
continuously tracks changes and validates compliance with your best practices and
the EMC Support Matrix. Create custom dashboards and reports to monitor
compliance. Track block and file consumption. Optimize storage use, create
chargeback reports, and predict capacity needs.

Copyright © 2014 EMC Corporation. All Rights Reserved. Module 1: Overview of ViPR SRM



ViPR SRM Required Architectural Components
Web Clients

ViPR SRM
Servers

Discovery VNX Block and File
SAN Switches (Cisco, Brocade) 1 o o VPLEX

Infrastructure Cisco UCS UNIX and Windows HostsData
NetApp, HDS, DS, EVA, SVC
Oracle

14 EMC Corporation. All Rights Reserved. Module 1: Overview of ViPR SRM

ViPR SRM may be configured in a distributed manner so that multiple Backends work
cooperatively to handle large loads. In a configuration such as this, ViPR SRM may be
installed with multiple virtual machines created within a virtual appliance to
distribute the workload of the ViPR SRM application in an optimal fashion. When ViPR
SRM is distributed across more than one virtual host, the hosts may all be windows,
linux, or a combination of both.

Copyright © 2014 EMC Corporation. All Rights Reserved. Module 1: Overview of VIiPRSRM 5



Course and Lab Environment

VMAX VMAX

VNX-200 304 SRDF 327

File

SAN
4xBrocade
1xFabric

- —————
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The environment for the course and lab consists of:

1) 2xVMAX 20K — VMAX 304 and VMAX 327. These two are SRDF connected.

2) 1xVMAX 10K — VMAX 102. This is used exclusively for ViPR.

3) 1xUnified VNX 5400 — VNX-152. This is used to provide Block storage.

4) 1xUnified VNX 5400 — VNX-200. This is used to provide File storage.

5) Some ESXi 5.1 Servers. All hosts in the environment are VMs hosted on these ESXi
servers. The All-in-One ViPR SRM instance is also hosted on one of the ESXi
servers.

6) SAN — consists of 4 Brocade switches that are ISLed. So there is only one Fabric.

Copyright © 2014 EMC Corporation. All Rights Reserved. Module 1: Overview of ViPR SRM



ViPR SRM Deployment for Course and Lab

vaig

& ESXi Server

’ All-in-One vAPP

8

— "M » Frontend
»
\'M ; Backend
|
Wy ? Database
"M >’ Data Collection
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An All-in-One ViPR SRM is deployed on the ESXi server. For clarity the different
components of ViPR SRM are shown in the slide.

* Frontend: This is the Tomcat web server application running multiple web
applications that allow users and administrators to use a convenient User Interface
(Ul) for report browsing, viewing, GUI-led administration tasks.

* Backend: APG-Backend is responsible for receiving data from any data collector,
performing validation, and processing before storing the data into the database.

* Database: The database is the data repository for the whole SRM Suite application.
Actually, it is best to distinguish between physical DB and logical DB in this
discussion. More precisely, MySQL runs a database instance (the physical, the DB
engine) and can manage many "logical” databases. Each logical database must
have one and only one APG-Backend driving updates to it. Typically there is only a
single MySQL Database Engine on a given Backend host.

» Data Collection: This is the entity that performs the discovery and data-collection
of infrastructure components. Multiple data-collectors can run on a single host or
be spread onto multiple hosts so long as available resources allow (mainly CPU,
memory).

Copyright © 2014 EMC Corporation. All Rights Reserved. Module 1: Overview of ViPR SRM



Configuration for VMAX Discovery

VMAX VMAX
VM1 — W2K8R2 304 SRDF 327
VM2 — W2K8R2
VM3 — W2K8R2

VM4 — W2K8R2

VM6 — W2K8R2

SAN
4xBrocade
1xFabric

g

VM7 — W2K8R2

VM - ViPR SRM

1t © 2014 EMC Corporation. All Rights Reserved Module 1: Overview of ViPR SRM 8

To discover and collect data for the VMAX arrays:

1)
2)
3)
4)
5)

6)
7)

8)

VM3 — provides Solutions Enabler 7.6.2.8 and SMI-S for VMAX 304.

VM4 — provides Unisphere for VMAX with Performance Analyzer for VMAX 304.
VM6 — provides Solutions Enabler 7.6.2.8 for VMAX 327.

ViPR SRM has been installed as an All-in-One configuration.

SolutionPack for VMAX has been installed and SYMAPI Server has been
configured for Remote with appropriate entries in the netcnfg file.

VM1 and VM2 are configured as consumers of storage from VMAX 304. The LUNs
are presented to the VM’s as RDM in Physical Compatibility Mode.

VM6 and VM8 are configured as consumers of storage from VMAX 327. The LUNs
are presented to the VM’s as RDM in Physical Compatibility Mode.

The storevntd on VM3 and VM5 are configured to forward SNMP traps to ViPR
SRM.

The result of this configuration will be that performance data will be available only for
VMAX 304. All other details will be available for both VMAX 304 and VMAX 327.

Copyright © 2014 EMC Corporation. All Rights Reserved. Module 1: Overview of ViPR SRM



Configuration for VNX Discovery

VNX-152

VNX-200 Block

File

SAN
4xBrocade
1xFabric

VM1 - W2K8R2
VM2 - W2K8R2
VM3 - W2K8R2

VM4 — W2K8R2
VM5 — W2K8R2

VM - ViPR SRM

Corporation. All Rights Reserved Module 1: Overview of ViPR SRM

Discovery and monitoring of VNX:

1)
2)

3)
4)

Copyright © 2014 EMC Corporation. All Rights Reserved.

SolutionPack for VNX is installed on the All-in-One ViPR SRM 3.5 instance. This

installs the requisite naviseccli for VNX discovery.

During configuration of the SolutionPack, the IP addresses of SPA and SPB and the

Control Station of both the VNX are specified.
VM5 — is configured to consume Block storage from VNX-152.

The host using VNX-200 for File storage is not discovered in this ViPR SRM

instance.

Module 1: Overview of ViPR SRM
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Configuration for SAN Discovery

®) Brocade_217 | (¥) Brocade_216
SAN / P &
(®) Brocade_218 @ irosel 5
4xBrocade
1xFabric © srocade_210

VM - ViPR SRM

VM8 — W2K8R2
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To discover the FC SAN and Fabric:

1) SolutionPack for Brocade is installed on the All-in-One ViPR SRM instance.

2) Switch discovery is via IP and SNMP.

3) For fabric discovery (to get information on Zoning) VM8 hosts the SMI-S provider
for brocade.

The fabric in the environment consists of four brocade FC switches. They are ISLl’ed, so

there is only one fabric. To get zoning information for brocade, the SMI-S provider has
to be available.

Copyright © 2014 EMC Corporation. All Rights Reserved. Module 1: Overview of ViPR SRM 10



Configuration for VMware vCenter Discovery

Mo )

ESXi

< Sy
SAN

4xBrocade ESXi

1xFabric Q’Q’

VM - ViPR SRM
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To discover the vCenter:
1) SolutionPack for vCenter server is installed on the All-in-One ViPR SRM instance.

2) IP address and credentials for vCenter server is provided during configuration of
the SolutionPack.

Copyright © 2014 EMC Corporation. All Rights Reserved. Module 1: Overview of ViPR SRM 11



Configuration for ViPR Discovery

SAN T\ 2 o=~ "
4xBrocade
1xFabric

VM - ViPR SRM

3 VM - ViPR Controller]
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To discover the ViPR controller:
1) SolutionPack for ViPR is installed on the All-in-One ViPR SRM instance.

2) IP address and credentials for accessing the ViPR controller are provided during
configuration of the SolutionPack.
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Module 1: Overview of the ViPR SRM

Lesson 1: Summary

During this lesson the following topic was covered:
Benefits and features of ViPR SRM
Components required to monitor and report on the
infrastrucuture
Architecture of the environment used for monitoring and
reporting

Copyright © 2014 EMC Corporation. All Rights Reserved Maodule 1: Overview of ViPR SRM 13

This lesson covered the ViPR SRM family of products and an introduction to ViPR SRM
as a software application to monitor and report performance and data storage
capacity across a datacenter with heterogenous hosts, switches, and arrays.
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Lab: Connecting to ViPR SRM Application

This lab covers :
Logging into your student workstation

Connecting to and logging into the ViPR SRM
application
Checking the integrity of the application

Copyright © 2014 EMC Corporation. All Rights Reserved Maodule 1: Overview of ViPR SRM 14

This lab covers accessing the ViPR SRM instance available for lab exercises throughout
this course.
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Lab Debrief: Connecting to ViPR SRM Application

This lab covered :
Logging into your student workstation

Connecting to and logging into the ViPR SRM
application
Checking the integrity of the application

Copyright © 2014 EMC Corporation. All Rights Reserved Maodule 1: Overview of ViPR SRM 15

This lab covered accessing the ViPR SRM instance available for lab exercises
throughout this course.
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Module 2: Using the ViPR SRM Dashboard

Upon completion of this module, you should be able to:
* Identify available dashboards in ViPR SRM
* Understand the metrics presented in the dashboard

* Use the dashboards to analyze the global provisioning of
storage resources

Copyright © 2014 EMC Corporation. All Rights Reserved Meadule 2: Using the ViPR SRM Dashboard 1

This module focuses on using the ViPR SRM Dashboard reports.
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Module 2: Using the ViPR SRM Dashboard

Lesson 1: Available Dashboards

This lesson covers the following topics:
* The Global Dashboards available in ViPR SRM
* Description of metrics presented in the Global Dashboards

Copyright © 2014 EMC Corporation. All Rights Reserved Meadule 2: Using the ViPR SRM Dashboard 2

This lesson covers the available Global Dashboards in ViPR SRM.

Copyright © 2014 EMC Corporation. All rights reserved. Module 2: Using the ViPR SRM Dashboard



Welcome Screen

Welcome (gged in a5 admin)

ik EDITMODE Q
Your Company Logo -
All
P Scheduled Reports
ly 2014, Thursday 10 » Friday 11, 945 AMEDT | Last1Day
» Stored Reports
Fav
vorhs fiaports Dashboards Explore
,
View high-level ies for storage and network: Investigate Cls
» Explore - -
» Operatons = = I I
» Planning All
» Report Library
Operations

Planning

Monitor and validate alerts, i service level and Analyze capac
/‘/ situations to watch.
@

Report Library

M Browse reports from installed SolutionPacks.
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At login, SRM displays the welcome screen. At the highest level is “All”. From here we can

navigate to the section of interest either by choosing it on the left panel or by selecting the
icon in the right panel.
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Your Company Logo

p Scheduled Reports

p Stored Reports

Available Storage Dashboards

I
All
Welcome (logged in as admin)
July 2014, Thursday 10 » Friday 11, 9:52 AM EDT | Last 1 Day

Al

Dashboards l

View high-level summaries for storage and networks.

l |3 Dashboards Iﬁ

p Operations
p Planning

» Report Library

Al Dashboards
—>
All / Dashboards
July 2014, Thursday 10 » Friday 11, 952 AM EOT | Last 1 Day: average on real-time

View high-level summaries for storage and networks.

Storage

| ¥ Report Name
Enterprise Capacity Dashboard

File Capacity Dashboard
Virtual Storage Dashboard
Chargeback by Group

Report generated in 0.404s
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Selecting Dashboards on the left panel, or selecting Dashboards on the right panel brings us
to All1>>Dashboards. This provides a high level summary of the storage environment.
The reports are categorized as Block Capacity Dashboard, File Capacity Dashboard, and

Chargeback by Group.

Copyright © 2014 EMC Corporation. All rights reserved.
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Enterprise Capacity Dashboard

Enterprise Capacity Dashboard
provides the summary view of
utilization of storage available
for Block Level access, Usable Capacity
consolidated from all discovered b Used Capacity by Purpose
and monitored arrays

4 Enterprise Capacity Dashboard

v

Raw Capacity Usage

v

Usable Capacity Trend
Usable Capacity by Service Level

p Usable Capacity by Pool
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The Block Capacity Dashboard provides a valuable view into storage utilization consolidated
over all the discovered arrays. This helps the storage administrator understand the
distribution of utilization amongst various purposes. A key benefit is the knowledge of
Unconfigured capacity available across the enterprise for future deployment.

The Raw Capacity Usage, Usable Capacity and Used Capacity by Purpose can be further
examined (expanded) to understand the contributions from the individual arrays.
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Raw Capacity Usage

h
4 Dashboards All -~ Dashboards Storage  Enterprise Capacity Dashboard

4 Storage

) Storage / Enterprise Capacity Dashboard

day, July 11, 2014, 4:02 AM » 10:02 AM, EDT | Last 6 Hours
p Raw Capacity Usage

P Usable Capacity Raw Capacity Usage

p Used Capacity by Purpose ? 25-?‘)0 50,?00 75“)00
Usable Capacity Trend

Usable Capacity by Service Level Configured Usable (3.28%)
) Usable Capacity by Pool

Configured Usable Hot Spare (8.38%)
Configured Usable
3,405 GB

Total value I RAID Overhead (1.63%)

103,792 GB
- Unusable (11.72%)
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Raw Capacity Usage provides the break down of available capacity among the five categories
shown. Mouse over any of the bar graphs will give a pop-up with numerical values. In this
example we see that 3,405 GB of Configured Usable Capacity is available across all arrays in
this environment.

Configured Usable: Configured capacity that is available for data storage.
Hot Spare: Capacity of all hot spares on the array.
RAID Overhead: Array capacity used to support RAID protection overhead.

Unconfigured: Total capacity that is available for creation of LUNs, RAID groups, storage
pools or hot spares.

Unusable: Array capacity in the form of small fragments that was the result of configuration
and provisioning operations.
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As an illustration of the available granularity, the Storage Administrator can view the Trend of
the different allocations of the Raw Capacity. In this example, Configured Usable graphs are
shown. This graph gives trend for various timeframes, over a year to over a day. This gives an
overall view of how capacity is being configured across the enterprise.

Copyright © 2014 EMC Corporation. All rights reserved.
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If the Storage Administrators want to investigate the trend in contribution from individual
arrays to the totals, they can drill down to array level granularity. An example of RAID

Overhead from one array is shown in this slide.

Copyright © 2014 EMC Corporation. All rights reserved.
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Usable Capacity

4 Dashboards
4 Storage
‘
» Raw Capacity Usage
p Usable Capacity
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Usable Capacity by Service Level
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Usable Capacity view takes the Configured Usable from the Raw Capacity Usage charts and
classifies it into five different categories as shown in the slide. As with most of the bar graphs
a mouse-over will pop-up the numerical values. We see that out of 3,405 GB of Configured

Usable capacity, 382.7 GB is Free.

Free: Unbound data devices and SAVE devices, unmapped and/or unmasked thick LUNs.

Pool Free: Unwritten space within pools and unbound capacity within RAID groups.

Used For Block: Capacity that is made available to storage area network.

Used For File: Capacity that is made available to network attached storage.

Used For Virtual Storage: Capacity that is made available to virtual storage through VPLEX.

Copyright © 2014 EMC Corporation. All rights reserved.
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4 Dashboards
4 Storage
‘
» Raw Capacity Usage
p Usable Capacity
p Used Capacity by Purpose
Usable Capacity Trend
Usable Capacity by Service Level

P Usable Capacity by Pool

" Local Replica Used

Local Replica Used
843GB

Total value
1492GB
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Used Capacity by Purpose

Al Dashboards Storage Enterprise Capacity Dashboard

Storage / Enterprise Capacity Dashboard

Friday, July 11,2014, 5:57 AM » 11:57 AM_EOT | Last 6 Hours: average on 1 hour

Used Capacity by Purpose

? 2?0 5?0 7?0 1,0|00

Local Replica Used (0.56%)
Primary Used (67.76%)

Remote Replica Used (0.57%)

Module 2: Using the ViPR SRM Dashboard

This chart gives the overall Used Capacity according to the purpose for which they have been
deployed. Mouse-over Local Replica Used shows that 8.43 GB have been used for this

purpose across all the arrays in the environment.

Local Replica Used: Array capacity that has been mapped, masked, and configured as local

replicas. This capacity is commonly used for testing and backup.

Primary Used: Array capacity that has been mapped, masked, and configured for the primary

storage of application data. This does not include copies.

Remote Replica Used: Capacity used for remote copies, commonly for disaster recovery.

System Used: Capacity reserved for use by the array for internal operations.

Copyright © 2014 EMC Corporation. All rights reserved.
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Usable Capacity Trend

Al Dashboards Storage Enterprise Capacity Dashboard
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This view is very useful to understand the trend in usable capacity across all discovered
arrays. As the cursor is moved over the different colored bands of the view, pop-up boxes

display the value for each metric along with the time and date of the point where the cursor
was placed.

Copyright © 2014 EMC Corporation. All rights reserved. Module 2: Using the ViPR SRM Dashboard 11



Usable Capacity by Pool
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This report provides the list of Pools created. In the context of the VMAX, the pools are
comprised of either TDATs or SAVEDEVSs. An useful feature is the totals presented for each

screen as highlighted in the slide.
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Usable Capacity by Service Level
4 Dashboards p y y
4 Storage All Dashboards Storage  Enterprise Capacity Dashboard
. Storage / Enterprise Capacity Dashboard

bsRa Capaoly;isage Friday, July 11, 2014, 5:57 AM » 11:57 AM, EDT | Last 6 Hours: average on 1 hour

» Usable Capacity

p Used Capacity by Purpose

Usable Capacity Trend
Usable Capacity by Service Level

P Usable Capacity by Pool
Usable Capacity by Service Level
5 elements found, displaying all elements

7 T . P ]
Ls:l""“ A :;,:‘u)“"" & [‘;"';“‘ = :‘;:”“ 2 |0 Used Trend = :”.: =
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This report gives usable capacity categorized by the default Service Levels defined. It is also
possible to customize Service Level definitions. This will be covered later in the course.
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File Capacity Dashboard

File Capacity Dashboard
provides the summary view of &
utilization of storage available S e
for File Level access,
consolidated from all discovered
and managed arrays

NAS Disks Used Breakdown

NAS File System Usage

W W N

NAS Used by Purpose
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File Capacity Dashboard provides reports on Network Attached Storage (NAS) that has been
discovered by SRM. As with Block Capacity Dashboard, File Capacity can be expanded and
examined at the contributing Array level granularity as well.

Copyright © 2014 EMC Corporation. All rights reserved. Module 2: Using the ViPR SRM Dashboard 14



File Capacity Dashboard

All -~ Dashboards Storage  File Capacity Dashboard

Storage / File Capacity Dashboard

Friday, August 8, 2014

4:58 AM » 10:58 AM, EDT | Last 6 Hours: average on 1 hour

Storage Capacity Presented to AS Disks Used Breakdown
NAS

NAS File System Usage
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File System Overhead (1.53%)
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Free Capacity on Used Disks (0% NAS Pool Free (0%)

File System Used (12.7%)

Unused Disks (0%) Usable SavVol (0%)
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The Disks Used in Storage Capacity Presented to NAS is expanded into different categories in

the NAS Disk Used Breakdown. The Usable File System in NAS Disks Used Breakdown is
further expanded in the NAS File System Usage view.
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Storage Capacity Presented to NAS

Storage / File Capacity Dashboard

Friday, August 8 2014, 4:58 AM » 10:58 AM, EDT | Last 6 Hours: average on 1 hour

Storage Capacity Presented to NAS

? 5?0 1,0|00 1,5|00 2,000

| Disks Used
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Total value

Free Capacity on Used Disks (0% 2,143 GB

System Resource (4.44%)

Unused Disks (0%)
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In this example we see that 2,143 GB has been presented to NAS. Of this 2,048 GB is from
Disk Used and the rest is from System Resource. Free Capacity and Unused disk in this array

are at zero.

Disks Used: Storage Capacity of production file systems and their overhead, storage capacity

of SavVols and Free NAS Pool capacity.

Free Capacity on Used Disks: Storage Capacity of free partitions, free metavolumes and free

space on partially used NAS Disks.

System Resource: Storage Capacity of NAS Disks used for internal file systems.

Unused Disks: Storage Capacity of non-partitioned NAS Disks.

Copyright © 2014 EMC Corporation. All rights reserved. Module 2: Using the ViPR SRM Dashboard
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NAS Disks Used Breakdown

Al Dashboards Storage File Capacity Dashboard

Storage / File Capacity Dashboard

Friday, August 8, 2014, 4:58 AM » 10:58 AM, EDT | Last 6 Hours: average on 1 hour
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File System Overhead (1.53%)
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The Disk Used value of 2,048 GB is further categorized as shown in the slide. We can see that
2,017 GB is presented as Usable File System.

Usable File System: Storage capacity of production file systems on NAS Disks or NAS Pools.

NAS Pool Free: Free NAS Pool capacity that is available to create production file systems and
SavVols.

Usable SavVol: Storage capacity of SavVols on NAS Disks or NAS Pools.

File System Overhead: Reserved overhead capacity to support a production file system.

Copyright © 2014 EMC Corporation. All rights reserved. Module 2: Using the ViPR SRM Dashboard
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NAS File System Usage

All -~ D: g File Capacity Dash

Storage / File Capacity Dashboard
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File System Free

File System Free

Total value
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Usable File System capacity 2,017 GB is further broken down
and File System Used.

File System Used: Used capacity of production file systems.

NAS Pool Free: Free capacity of production file systems.

Copyright © 2014 EMC Corporation. All rights reserved.

into File System Free (1,761 GB)

Module 2: Using the ViPR SRM Dashboard
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Module 2: Using the ViPR SRM Dashboard

Lesson 1: Summary

During this lesson the following topics were covered:
The Global Dashboards available in SRM
Description of metrics presented in the Global Dashboards

Copyright © 2014 EMC Corporation. All Rights Reserved Meadule 2: Using the ViPR SRM Dashboard 19

This lesson covered the available Global Dashboards in SRM and the metrics presented in
them.

Copyright © 2014 EMC Corporation. All rights reserved. Module 2: Using the ViPR SRM Dashboard 19



Module 2: Using the ViPR SRM Dashboard

Lesson 2: Exploring the Configuration Items (Cls)

This lesson covers the following topics:
* Storage systems
* Storage connectivity
* Hosts

Copyright © 2014 EMC Corporation. All Rights Reserved Meadule 2: Using the ViPR SRM Dashboard 20

This lesson covers detailed reports available for different types of Storage Arrays, Storage
Connectivity and Hosts.

Copyright © 2014 EMC Corporation. All rights reserved. Module 2: Using the ViPR SRM Dashboard 20



Explore

These set of reports give

details on the individual Cls S

discovered and monitored by p Storage

SRM .
Storage Systems gives detailed b Storage Connectivity
information on individual p Hosts

Storage Arrays discovered in

SRM

Storage Connectivity provides
information on switches and
fabrics in the environment
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While the Global Dashboards give a consolidated view across all the arrays, the individual

dashboards help the Storage Administrator to get a detailed picture of each of the arrays and
related Storage Connectivity objects.
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Exploring the Cls

Al Explore

All / Explore

4 elements found, displaying all elements

Y Explorer Views

August 2014, Friday 1 » Friday 8, 12:05 PM EDT | Last 1 Week

Investigate Cls and their configuration and performance data.

Storage

% |0 Y Devices/Applications count

Storage Connectivity
Hosts

Search for any device

Report generated in 0.501s.
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The available Cls are categorized and listed. The three main categories are Storage, Storage

Connectivity and Hosts.

Copyright © 2014 EMC Corporation. All rights reserved.
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Explore — Storage Systems

Al Explore Storage

Explore / Storage

Storage Systems

2014, Friday 4 » Friday 11, 143 PMEDT | Last 1 Week: average on 1 hour

| O Last
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0
Storage A il =N ¢ il & o |Total _ | 3 "
[Syatens = N ‘Sy.atem * | Model * | Vendor * i'Y Firmware * |Raw * Io'ollectlon -
| Alias | Time
| Type | | | (TB)
siic 5876.251.161 Friday, July 11,
Block 000192606327 000192606327  VMAX20K Corporation date:09.03.2013 4060 2014 12:38:34 P
o patch_date:09.03.2013 EDT
ENC §876.251.161 Friday, July 11,
Block 000192606304 000192606304 = VMAX20K Corearation date:09.03.2013 27.33 2014 12:42:28 PM
PO patch_date:09.03.2013 EDT
EMC Friday, July 11,
Unified APM00134303866 = Unified VNX-152 ' VNXS5400 Corporation 05.33.000.5.035 33.42 2014 12:54:47 PM

EDT

This report gives the details of the discovered Arrays, their attributes and the Total available
Raw TB. This view is particularly useful to figure out how much of the total is contributed by
individual arrays. Details are presented for Block, File and Virtual (VPLEX) devices. This

environment has only Block and Unified (Block and File) storage devices.
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Explore — Storage Systems VMAX

Al Explore Storage Storage Systems 000192606304
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Selecting a Storage System provides the ability to understand further details about it.
Information on the connectivity (Topology) and various categories are presented.

Copyright © 2014 EMC Corporation. All rights reserved.
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VMAX — Topology Map
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The Topology Map displays the connectivity between the array ports and the switches. This
provides a useful reference of the layout of the environment. In my environment
Brocade_219 is the Principal switch. The Fabric has been discovered using SNMP and SMI-S.
Each of the switches can be further expanded to display the Port connectivity as well.
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VMAX — Enterprise Capacity Dashboard
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This report gives a summary view of Capacity allocation among various categories for an
individual array — in this case Symmetrix VMAX SID 304.
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This report provides details of each of the devices in the Symmetrix array. Information is
provided on the Storage Group(s) that the device belongs to, the Host to which it has been
masked (Initiator Node), the applicable Service Levels.
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Storage Connectivity ~ Connectivity

VMAX — Storage Connectivity

All - Explore -~ Storage -~ Storage Systems ~ 000192606304

July 2014, Friday 4 » Friday 11, 256 PMEDT | Last 1 Week

Device Summary

000192606304

Enterprise - Path Details & Storage Connectivity / Connectivity

The Array Connectivity report identifies each switch port connected to each storage port in the selected array.
Click here to display column definitions

Enterprise - Path Details &

- .‘switch s .switch N -swit:h a :switch - Switch N
| Slot/Port Name Model Vendor Firmware
FA-TED FA 5000097208628118 | 24 Brocade_218 g:‘::ﬂ“"w Brocade v5.0.1b
FA-TE: FA 5000097208528119 27 Brocade_218 ::':‘:;“"W Brocade vS.0.1b
FA-SE:0 FA 500009720862811C | 0 Brocade_216 g’v‘:::'"“ Brocade vS.0.1b
FA-BE:1 FA 500009720862811D 17 Brocade 217 | Srovere 4190 | grocade v5.0.1b
FA-TF0 FA 5000097208628158 | 1 Brocade 217 | Srovoce 1% Brocade | vs01b
FA-TF:A FA 5000097208628159 | 28 Brocade 218 | Srovere 10 | Brocade v5.0.1b
FA-SF:0 FA 500009720862815C | 7 Brocade 216 | orower® 10 | Brocade v5.0.1b
FA-8F:1 FA 5000097208628150 | 26 Brocade 218 | Srover 10 | Brocade v5.0.1b
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This report is essentially a table view of the Topology Map. The Symmetrix Front-End
director/ports are identified. The FC switch and the port on the switch that they are
connected to is also displayed, along with other information pertaining to the switch itself.
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VMAX — Inventory Details

Inventory

7 elements found, displaying all elements

h g

-~ — W Description

\

Represent the entire SystenmvyStorage Bay

ATTEYS Symmetric VMAX

Hardware storage component from which

Diake you can read and write data.

The in the Sy x syst
that supports front end, back end, and
SRDF connections, and also provides
physical memory, connection to the

wir x, and ion to Back-End
VO Modules

Directors

A uniquely addressable part of the

Sy 13 bsyst that ¥ of a set

of access arms, the associated disk
Devices surfaces, and the electronic circuitry

required to locate, read, and write data. A

logical unit of storage defined within a

Symmetrix array.

Interface device between the storage
system and other computers or peripheral
devices. Also, an interface between a drive
and bus.

Ports

A logical construct of drives supporting both
read and write data accesses. NOTE: Pool
performance stats are only available using
UniSphere for VMAX

A storage group a logical grouping of up
Storage Groups to 4,096 Symmetrix devices. Both thick and
thin LUNs can be used.
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This report provides a useful list of the components in the discovered array.
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Explore Storage Systems — VNX

Al Explore Storage Storage Systems APMO00134303866

Storage Systems / APM00134303866
August 2014, Friday 1 » Friday 8, 1223 PMEDT | Last 1 Week: average on 1 hour

Topology Map Unified VNX-152

Enterprise Capacity Dashboard
Enterprise - Path Details & Storage Connectivity
>

File Capacity Dashboard
®) Brocace_219 @) unified vivx-152 File - Path Details & Storage Connectivity

VNX Block - Performance Details
Attributes

Y |

ge Sy - |Y 9 a ; .Y - sl . | O Total Raw
Type * | system % | 'Y Serial Number = Model * Y Vendor =+ |V Firmware = T8) $ |
Unified Unified VNX-152 APM00134303866 VNXS400 EMC Corporation  05.33.000.5.035

33.42

Report generated in 1.342s
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As with the VMAX, we can explore VNX arrays as well. Notice that the Category structure is

pretty similar to that of VMAX. Since this is a Unified VNX, there are additional categories
that relate to File details.
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VNX — Topology Map
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The Topology Map displays the connectivity between the VNX array Storage Processors (SP’s)
and the switches. This provides a useful reference of the layout of the environment. In my
environment the Unified VNX array is connected to the same Fabric as the VMAX.
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Al Explore Storage Storage Systems APM00134303866
Storage Systems / APM00134303866
August 2014, Friday 1 » Friday 8, 12 EDT | Last 1 Week: average on 1 hour
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This report gives a summary view of Capacity allocation among various categories for the
Unified VNX.
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Al Explore Storage Storage Systems

VNX — Enterprise Path Details

APM00134303866

Storage Systems / APM00134303866

August 2014, Friday 1 » Friday 8, 12259 PM EDT | Last 1 Week: average on 1 hour
Path Details
displaying 1 o 10 {1]1];71:@5?\0\'4 0 -
Y z,:"" L:"" Y Array Array | Array VPLEX VPLEX VPLEX | VPLEX
Array 3 | o * | Service * |LUN < | initiator 4 | Array Initiator Device + |mitiator & |Virtual &  Initiator  |Initiator & |Initiator <
LUN ot || Protecti T | Node Volume b3 | Device Node

Group | Level | i i Lo L ojié b | e ‘ L

100 ESX161 Gold RAD-10 Hypervisor | 6006016042F03500C4ASF394DF1CE4T | 10.127.94.161
101 ESX161 Gold RAD-10 Hypervisor  6006016042F03500CSASF394DF1CE4T! | 10.127.94.161
102 ESX161 Gold RAD-10 Hypervisor | 6006016042F03500C6ASF394DF1CE4T1 | 10.127.94.161
103 ESX161 Gold RAD-10 Hypervisor  6006016042F03500C7ASF394DF1CE4T! | 10.127.94.161
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This report provides details of each of the devices in the VNX array. Information is provided

on the Storage Group(s) that the device belongs to, the Host to which it has been masked
(Initiator Node), the applicable Service Levels.
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All Explore

Connectivity

8 elements found, display

Storage

VNX — Storage Connectivity

ng all elements

Storage Systems APM001343023866

Storage Systems / APM00134303866

August 2014, Friday 1 » Friday 8, 1259 PM E

DT | Last 1 Week: average on 1 hour

|Y FE . |Y . |YArmayport . |swi . | Swi . | Swi " . | Swi i
Adapter:Port ~ |Type ™~ AWWN ~ | Slot/Port | Name ~ | Model " |Vendor ” | Firmware
SPA4 FA 5006016408601EBD

SPAS FA 5006016508601E8D

SPAS FA 5006016608501EBD

SPAT FA 5006016708501EBD | 2 Brocade_218 g’::;‘” 4100 | grocade v5.0.1b

SPBi4, SPA4 FA 5006016C08501EBD

SPB:S, SPAS FA 5006016D08601EBD

SPB6,SPAS FA 5006016E08601EBD

SPB7,SPAT FA 5006016F03601EBD | 3 Brocade_216 g::;“" 4100 | Brocade v5.0.1b
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This report is essentially a table view of the Topology Map. The VNX Storage
Processors/ports are identified. The FC switch and the port on the switch that they are
connected to is also displayed, along with other information pertaining to the switch itself.
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Explore — Storage Connectivity

Al Explore Storage Connectivity

Explore / Storage Connectivity

August 2014, Friday 1 » Friday 8, 1:55 PM EDT | Last 1 Week

2 elements found, displaying all elements

Y Category 4 | ) Devices count :
Fabrics { e—
Switches 4 —
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Storage Connectivity provides reports on the discovered fabrics and switches in the
environment.
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Fabrics — Zones

All P S ge C: ivity Fabrics 100000051E023364
Fabrics / 100000051E023364
August 2014, Thursday 7 » Friday 8 225 PMEDT | Last 1 Day: average on real-time

76 elements found, dispiaying 1to 10

EELEED

[>2])snow 10+

1YZ~MSﬂNme: \Yhneﬂame

Y Alias

% |'Y Zone Member ID & (T8D)

< |Node Port <

CSDEV
CSDEV
CSDEV
CSDEV
CSDEV
CSDEV
CSDEV
CSDEV
CSDEV
CSDEV

CSDEV_PO_SYM1_FA_1C0
CSDEV_P1_SYM1_FA_1C0
ESX40_250_HBA1_Symm834_7GP0
ESX40_250_HBA2_Symma34_8GP0
ESX40_251_HBA1_SYM68_7G0
ESX40_251_HBA2_SYM68_8G0
ESX_94_161_0_VMAX_20K
ESX_94_161_1_VMAX_20K

ESX_94_178_0_SYM20_7E1

ESX_94_178_1_SYM20_8E1

$000097208628118
$000097208628118
5000097208628158
500009720862815C
5000097208628158
500009720862815C
5000097208628159
5000097208628150
5000097208628119
500009720862811D

- & &2 =2 o © © o e o

000192606304
000192606304
000192606304
000192606304
000192606304
000192606304
000192606304
000192606304
000192606304
000192606304

Node Name e!um'rype ‘

Array
Array
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One can get detailed information on the configured zones and the members. As mentioned

before this information requires SMI-S for discovery when using Brocade FC switches.
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Storage Connectivity — Switches

All Explore Storage Connectivity Switches

Storage Connectivity / Switches

August 2014, Friday 1 » Friday 8, 2:31 PM EDT | Last 1 Week
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elements found, displa’ all ele s

:wm + |V Model = ([T 1P - Ieocnptm = EE;mI < 3’:‘ < | O Availability (%) 4 gl‘:::kﬂ Time s

Brocade_217 E:g?;:n o | 1012794217 DS 41008 32 2 | 10000 - if:;{-s‘:f‘é;'f- 2014

Brocade_218 f:;g‘g:l o | 1012794218 | DS_41008 2 16 | 10000 -© :x{-“;"‘“’g.r& 2014

Brocade_219 f;';g“;: acn | 1012796219 | DS 41008 32 20 | 100.00 -© :f?;n‘:j’;;‘f- 2054

Brocade_216 f:“og“;: acn | 10127.94216 | DS_41008 2 13 | 100.00 - © ;:':;Lw‘é;;e' 20t
128 7
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Storage Connectivity gives list of Switches that have been discovered. We can explore the

switches to get more detailed information about the ports and their connections.
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Explore — Hosts

Al Explore Hosts

Explore / Hosts

August 2014, Friday 1 » Friday 8, 2.55 PM EDT | Last 1 Week

! Y Hest
| Type System

s | 2 N,
+ | Y Host A 4] = Operatmg:.n

No. < |} Availability (%) % |

VMware ESXi
Hypervisor 10.127.94.161 10.127.94.161  5.1.0 build-
799733

VMware ESXi
Hypervisor 10.127.94.163 10.127.94.163  5.1.0 build-
799733

VMware ESXi
Hypervisor 10.127.94.178 10.127.94.178 5.1.0 build-
799733

corp.emc.com | 10.127.94.163

corp.emc.com | 10.127.94.178

128 GB

128 GB

128 GB

2 100.00 -Q

2 100.00 . &

2 100.00 -9
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Exploring Hosts provides information on all the hosts that have been discovered by the ViPR
SRM instance. A partial list of the hosts in my environment is shown in this slide. As there are
no Physical Hosts in my environment, all the hosts have been discovered by deploying the
SolutionPack for VMware. There are only ESXi (Hypervisors) and VMs in this environment.
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Hosts — Topology Map

|
//,”

/ (#) 000192606304
/
/

gy

(#) 10.127.94.161 (#) Brocade_219 (#) 000195901102
(=) 10.127.94.161 \

(#) Unified VNX-152
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Shown here is an example of the topology map for one of the Hypervisors. We can see that it
is connected to the Fabric and has been zoned to access storage from 2 VMAX arrays and
one VNX array. LUNs have been presented to this ESXi from these arrays. The VMs hosted in
the ESXi consume these LUNs in RDM Physical Mode and for Datastore.
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Module 2: Using the ViPR SRM Dashboard

Lesson 2: Summary

During this lesson the following topics were covered:
* Storage systems
* Storage connectivity
* Hosts
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This lesson covered detailed reports available for different types of Storage Arrays.
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Lab: Global Dashboard Review

This lab covers :
Examining the pool free capacity of all
discovered storage
Reviewing storage consumption of service
levels
Assessing storage capacity levels and making
recommendations

Maodule 2: Using the ViPR SRM Dashboard 41
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This lab covers navigating and examining Dashboard views to determine Pool Free Capacity,
storage consumption by service levels and storage capacity levels.
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Lab Debrief: Global Dashboard Review

This lab covered:
Examining the pool free capacity of all
discovered storage
Reviewing storage consumption of service
levels
Assessing storage capacity levels and making
recommendations

Maodule 2: Using the ViPR SRM Dashboard 42
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This lab covered navigating and examining Dashboard views to determine Pool Free Capacity,
storage consumption by service levels and storage capacity levels.
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Module 2: Summary

Key points covered in this module:
* Available dashboards in ViPR SRM
* The metrics presented in the dashboard

* Using the dashboards to analyze the global provisioning of storage
resources
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This module covered available dashboards and using them.
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Module 3: Storage Resource Planning

Upon completion of this module, you should be able to:
Usable capacity trends
Forecast capacity problems
Proactively detect hot spots

Use ViPR SRM to determine “What-if Scenarios” and
“Workload Distribution”
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This module focuses on Storage Resource Planning. The emphasis here is on monitoring
storage capacity trends, and hot spots as well as forecasting storage needs by creating
“what-if” scenarios and monitoring workloads on the storage.
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Module 3: Storage Resource Planning

Lesson 1: Capacity Usage Trends

This lesson covers the following topics:
Enterprise wide capacity trends
VMAX usage trends
Storage pool capacity planning
Tiers
VNX usage trends
Usable capacity trend
Usable capacity by pool and RAID group
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This lesson covers capacity usage trends in the VMAX and VNX storage arrays.
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4 Dashboards
4 Storage
4 Enterprise Capacity Dashboard
4 Raw Capacity Usage
. G
» Hot Spare
» RAD Overhead
P Unconfigured
»

Unusable

Enterprise Raw Capacity Usage Trend

Dashboards ~~ Storage -~ Enterprise Capacity Dashboard ~~ Raw Capacity Usage ~~ Configured Usable
Raw Capacity Usage / Configured Usable
14, Friday 4 » Friday 11, 10:10 AMEDT | Last 1 Week: average on 1 hour
3,500 = i
3,000 - |
2,500 - {
2,000 -
1,500 -
1,000 -
500 -
0= A A A A A A A
S-Jul 6-Jul 7-Jul 8- Jul 9-Jul 10-Jul 11-Jul
1 year semester 1 month 1 day
2500 - 5' 2500 - I 2500- o 2500 -
o= A A i A =2 A e A
Jan-2014ul-20 May-2014 15-Jun 30-Jun 11-Jul
lower bound: 0.0 upper bound ) All None @ Auto invert | Apply 7‘/
~ Configured Usable (GB)
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As an illustration of the available granularity in SRM, the Storage Administrator can view the
Trend of the different allocations of the Raw Capacity. In this example Configured Usable
graphs are shown. This graph gives trend for various timeframes, over a year to over a day.
This gives an overall view of how capacity is being configured across the enterprise.
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Enterprise Wide Usable Capacity Trend

Al Planning Usable Capacity Trend Historical capacity trend covers all
Planning / Usable Capacity Trend discovered storage for the past

2014, Apri» July, the 21 at 119 PUEDT | Last Quarter: average on 1 day three months

Historical usable capacity enterprise wide for last 3 months. ¥

3,500 -
3,000 -
2,500 -
2,000 -
1,500 -
1,000 -

500 -

A A A

A A A A
28-Apr 5-May 12-May 19-May 7-Jul 14-Jul 21-Ju

Auto nvert | Apply b3

lower bound: 0.0 upper bound:

~ Free Capacity (GB) = Pool Free Capacity (GB) Used For Block (GB) = Used For File (GB)

~ Used For Virtual Storage (GB)
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At login, SRM displays the welcome screen. At the highest level is “All”. From here we can
navigate to the section of interest either by choosing it on the left panel or by selecting the
icon in the right panel. Here we are viewing the historical capacity usage to identify trends
that will require action by the storage administrator to avoid “out of space conditions”.
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VMAX Capacity Trends for Storage Pools

Al Report Library EMC VMAX Capacity Reports Storage Pool Capacity Planning

Capacity Reports / Storage Pool Capacity Planning Trending

14, Sunday 20 » Monday 21, 1:24 PUEDT | Last 1 Day columns

Expected

T Pool a - |Y a b . | Y Pool a - - Free a U Currenty . T a Will reach
< |Yamay ¢ ;< Pool = 5 $ Capacity = = e & |Utilization in 30 = $
Name ‘ ype ‘ State Emulation Capacity Utilization (% days (%) 90% on
Ty, October 17,
BC_SATA_RS 000192606304 Thin Enabled FBA 50.520 GB == 31544 GB 3756 5663 2014 12:01:30 PM
EDT
Thursday, August
BC_SATA_RS 000192606327 Thin Enabled FBA 50.520 GB == 37777 GB 2522 87.45 @ 21,2014 5:44:12 PM

EDT

Copyright © 2014 EMC Corporation. All Rights Reserved Module 3: Storage Resource Planning 5

Storage pools are simply a collection of devices on the Symmetrix array that can be used for
mapping, masking, Virtual LUN Technology, and FAST operations.

There are three types of storage pools that can be defined in the VMAX under Enginuity
code. They are Timefinder/Snap pools, SRDF/A DSE pools, and Thin pools. Typically, storage
pools have the same disk type (EFD, FC, SATA) and have only one emulation type (ex: FBA or
CKD). Although disk type is not stated in this table, it would need to be investigated for pools
where the Free Capacity is low or nonexistent since these pools are running out of disk
space. If storage is not available for use within the array, a purchase may be necessary.
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VMAX Capacity Trends for Tiers

All Report Library EMC VMAX Capacity Reports Tiers
Capacity Reports / Tiers
uly 2014, Sunday 20 » Monday 21, 1:47 PM EDT | Last 1 Day: average on real-time
Detailed View

- Expected = e
T Tier - - Nb. . - - - % . % . h - Will reach Deviation (0
Name c | Tamay = | oocls © | capacity © Used < Free < lgull * |Free © ::;.:ao ~ | 90% on = |mean: stable)
| | 1 ]

. . Tuesday, October 21,
BC_SATA_TER | 000192606304 1 51.00GB | 19.00GB |3200GB 3725 6275 @ | 5571w 2014 8250 AM EDT 0.00
! 5 3 1 g 745 Sunday, August 3,

BC_SATA_Tier | 000192606327 1 51.00GB | 13.00GB |3800GB 2549 [ 74.51 10000l @ | 20 P ED1] 0.00

o

i : Although 74.51% of the BC_SATA_Tier on array 327 is free, the consumption rate is high.
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Administrators always need to keep a close watch on the allocated capacity to their storage
tiers, what has been used and how much is still free but this doesn’t tell them at what rate
the storage is being consumed. That metric cannot be ignored, and it is present in this table.
Storage Administrators will be notified about the expected percentage of use in each tier in
30 days and at what date and time the tier consumption will reach 90%. This trending
information allows the Administrator to take proactive steps to prevent a tier full condition.
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VNX Usable Capacity Trends

Al Report Library EMC VNX Summary - Array Summary - Unified VNX-152 Block, APM00134303866 Unified VNX-152 Usable Capacity Trend
Usable Capacity Trend Details

4 elements found, displaying all elements

Y . | Ovawe , O vaiwe _ |0 value . | D value + |0 value , |0 value . Dvawe _ O value
Metric ~ | [Monday] [ 1 7 W [Th yl ~ |[Friday] s yl [Sunday] m -
g;e;'or 2821GB 28.21GB 2821GB 28.21GB 28.21GB 2821GB 2821GB 28.21GB
:;ed foc 0.00GB 0.00GB 0.00GB 0.00GB 0.00GB 0.00 GB 0.00GB 0.00 GB
Pool Free 1.0278B 1.027B 10278 1.027B 1.0278 1.027B 1.02TB 1.027TB
Free 0.00GB 0.00GB 0.00GB 362GB 362GB 0.00GB 0.00 GB 0.00 GB
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Usable capacity trends can be revealed for the VNX array in a table by declaring capacity
usage each day of the week.
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VNX Usable Capacity by Pool

All -~ Report Library -~ EMC VNX -~ Summary -~ Array Summary ~ Unified VNX-152 -~ Block, APM00124303866 -~ Unified VNX-152 -~ Usable Capacity by Pool
Unified VNX-152 / Usable Capacity by Pool

July 2014, Monday 14 » Monday 21, 200 PMEDT | Last T Week: average on 1 hour

Click to display column definitions

Usable Capacity by Pool

One element found.
o o or 0
T o o Used Used |Used o o
Yo s |Poot & |T o |Usable & (Ussd s [for & ltor 2 [for & |WUN o |Free s (DUsed O D o Doy,
Type |2 7 (o) (cB) Block | File Virtual %‘:’e“’ (cB) Tend "‘I‘I
{ [ (©B) | (GB) |(CB) (o) [
GLOBAL :"wf" mz 0.00 0.00 0.00 0.00 0.00 000 000 000
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Here a VNX is investigated for the usable capacity in a snap-pool. The fact that the pool
capacity is not used at all indicateds that there are no snaps in the system.
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VNX Usable Capacity by RAID Group

Unified VNX-152 / Usable Capacity by RAID Group

y 2014, Monday 14 » Monday 21, 220 PMEDT | Last 1 Week: average on 1 day

RAID/Parity Group

0 |0 (o o

Al Report Library EMC VNX Summary Array Summary Unified VNX-152 Block, APM00134303866

Unified VNX-152 Usable Capacity by RAID Group

| : (0
| RAIDParity = Immnmy 3 Y3 Y 3 W e S Uun:::my =9.% .| 0" afiDevs..
[ oty Sl * |Array © | Group Raw | Group * | Group Used * | Group Free ';$’°‘" * |used * Consumers | untit ~
== e T | ©8) Usable (CB) | (GB) ©8) | Full
Unified =
0 RAID-5 Vaicis 107335 1,073.34 223 1,045.11 2823 263 2

/

Not enough activity to determine |
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Usable Capacity by Capacity by RAID Group here shows the capacity used for a RAID-5 group

and includes the parity usage as well.
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Lab: Part 1- Capacity Trends

This lab covers :
+  Capacity trends
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This lab covers the use of ViPR SRM for storage resource planning by examining reports on
storage capacity trends.
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Lab Debrief: Part 1 - Capacity Trends

This lab covered :

Capacity trends
Contributors — largest and what does this mean
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This lab covered the use of ViPR SRM for storage resource planning by examining reports for
storage capacity trends and forecasting storage needs based on consumption rates.
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Module 3: Storage Resource Planning

Lesson 1: Summary

During this lesson the following topics were covered:
Displaying enterprise wide storage capacity trends
VMAX capacity usage trends

Storage pool capacity planning
Tiers
VNX capacity usage trends
Usable capacity trend
Usable capacity by pool and RAID group
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This lesson covered the available VMAX and VNX storage capacity usage trends.
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Module 3: Storage Resource Planning

Lesson 2: Forecasting Capacity Problems

This lesson covers the following topics:
* Array utilization
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This lesson covers detailed reports available for forecasting capacity problems in array
utilization.
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Forecasting is available for:
* File System Usage

» LUN Uitilization

+ Storage Pool Utilization

APMO00 124203866

Forecasting Storage Pool and Array Capacity Problems

All Planning Forecast Capacity Problems

» Storage Pool Utilization
Over the last 24 hours and 7 days by percentage and Qv iizaion
the next 7 days projected i
000192606327
2 ane o 000195901102
Forecast Capacity Problems / Array Utilization A

Capacity utilization for the amay is computing using : Free capacity, Pool Free capacity and Configured Usable capacity of the oversll array

¢, February » August. the 21 81 823 AMEDT | Last Semester
. ) Configured

Y Armay Total Raw i s

|

Unified VNX-152 33.42 TB we— 12.84 TB s

000195901102

000192608327 40,60 TB se— 1137184

000192608204 27.33 TB wef 145184

Unified VNX-200 33.42 TB we—] 14.34 TB we—

4 Planning
Usable Capacity Trend

4 Forecast Capacity Problems

will
Utilization _ Will Reach 4
Pool Free oy : = : ‘:‘each 20% ¢
12.77 TB e e
2352368/ Bt
2246168l e
15584 4.2 ie
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The forecasting component of ViPR SRM shows array utilization in this table. In this report
only the Array Utilization table shows very low utilization of the Unified VNX-152 array and
does not have enough data to populate records for 000195901102 and APM00134303866.
However, Unified VNX-200 shows the sparkline as increasing in value, so this is a good choice

for reviewing any forecast information.

Other forecasting may be accomplished for File System Usage, LUN Utilization, and Storage
Pool Utilization over the past day, and week. Projections are made for the next week based
on the trends. Then a determination is made as to when the components will reach 90% of

capacity.
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All Planning
Array Utilization / Unified VNX-200

14, May » August, the 21 at 8:38

17500 -
15000 -
12500 -
10000 -
7500 -
5000 -
2500 -

o A i A A
26-May  2-Jun 9Jun  16-Jun

lower bound: -1.62079% upper bound: 18639.18 | Optimize |

Forecasting LUN and File System Capacity Problems

Forecast Capacity Problems

AMEDT | Last Quarter: average on 1 day

= ConfiguredUsable

X
ConfiguredUsable
2014/08/05 20:00:00
14,434.20
A A A A A A A A A
23-Jun  30-Jun 7-jul 14-Jul 21-jul 28-jul 4-Aug 11-Aug 18-Aug
Invert | ANl | il

- TotalUsed v UsedCapacity Forecasting
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Expanding the Unified VNX-200 shows that the Used Capacity increased sharply near August
12. The projected forecast for this array shows that at that rate of increase, the configured
usable storage would be completely consumed in a short period of time. However, the usage
level flattened and prevented an out of capacity condition.
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Lab: Part 2 — Forecasting Capacity Consumption

This lab covers :
- Forecasting capacity consumption
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This lab covers the use of ViPR SRM for storage resource planning by forecasting storage
needs based on consumption rates.
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Lab Debrief: Part 2 — Forecasting Capacity Consumption

This lab covered:
Forecasting capacity consumption
File systems, LUNs, and Storage Pools
Reviewed sparkline markers for array utilization
Examined reports for hot spots
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This lab covered the use of ViPR SRM for storage resource planning by forecasting storage
needs based on consumption rates.
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Module 3: Storage Resource Planning

Lesson 2: Summary

During this lesson the following topics were covered:
Array utilization
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This lesson covered the ability of ViPR SRM to forecast problems associated with many
diffierent components of the storage environment.
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Module 3: Storage Resource Planning

Lesson 3: Understanding the Report Library Capacity Reports

This lesson covers the following topics:
EMC ViPR, VMAX and VNX capacity reports
VMware vCenter datastore capacity distribution
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This lesson covers detailed capacity reports available from the Report Library for ViPR, the
VMAX and VNX Storage Arrays, and VMware vCenter Datastores.
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4 Report Library All -~ Report Library

» Brocade FC Switch

Pl EMC ViPR

» Virtual Data Centers

Virtual Array VMAX10K-102

EMC ViPR Capacity Reporting

EMC ViPR

Report Library / EMC ViPR

14, Wednesday 23 » Thursday 24, 9:11 AM ED

b Capacty Virtual Data Centers
b Details
b EMC VMAX ) ) )
b EMC VNX Y Virtual Data Virtual Virtual . Block . File . Data
Center T | Arrays " | Pocls " |Hests ” | Volumes T | Systems N |Stom
} EMC Watchdnet Heaith ' 1
VIPR VMAX10K-102 1 1 7 1 0
b Viware vCenter
List of Storage Systems
r -Y Virtual Data y -‘r Model - .Y Serial - .Y Management IP Number of Storage . -
Y Storage System = | o ior | Family ~ | Number Address " | Poals | Lasble Capacity g
SYMMETRIX+000192606304 = ViPR VMAX10K-102 EMC VMAX 000192606304 1012794 193 2406 TB
SYMMETRIG+000195901102 | VPR VMAX10K-102 EMC VMAX 000195901102 10.127.94.193 154784
Capacity Available to Virtual Arrays
Y Virtual . Y Virtual Pool , | Y Virtual . |7 Virtual Pool _ Used . Provisioned . | o b o [ R
Array Name ~ HName ” | Data Center ~ | Description * | capacity * | capacity = = %) ~ = ~
|
VIPR VMAX10K-102 xm:g:::mx-mz VPR Virtual Pool from oy oy e Gh 7 7

VMAX10K-102

| Last 1 Day: average on real-time
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In the list of of Storage Systems from the ViPR SolutionPack each array is identified in the
Virtual Datacenter along with the Virtual Datacenter instance each array is associated with.
This represents the total physical storage being reported by ViPR and it is the storage that
ViPR will present in a virtualized environment to the end users of that storage. In this view
the Virtual Datacenter identified as ViPR VMAX10k-102 contains only one Virtual Array
identified as ViPR VMAX10k-102 Virtual Array. This array has one virtual storage pool called
VMAX10k-102 Virtual Pool. The provisioned capacity of this virtual array is 3.0GB of which

only 1GB is used and 700GB is free.

Note: each physical storage system has six storage pools configured on the individual array.
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EMC ViPR Virtual Pool Capacity Reporting

Al Report Library EMC ViPR Details Virtual Pools List of Virtual Pools
List of Virtual Pools

4 A 0 Storage A ) #
Y Virtual | Y Virtual X b 4 Y Number Storage ’ Storage
Pool & Data % ::::"' s Imﬂ“m: Provisiening * L’I“' : Supperteds of = | "'”i‘ s |OFree . poois) o :::ﬁ: s |poelis) 2 :;’;:
Name Center Type Type signment | b otocols | Storage | CoPacity | Capacity Used . Utilization | U
‘ Pools capacity | SN |y
VER ViR Vitual Pool from
VMAKIOKA02 oo o oo Bock | g | T Automatic Fibre Channel 3 100GB=  T0000GB==  0.00GB' 700,00 GB = 00

Virtual Pool

Al Report Library EMC ViPR Details Virtual Pools List of Virtual Pools ViPR VMAX10K-102 Virtual Pool
List of Storage Pools

L:I“""‘e Ia:im' + | Y Storage System = Im: :mi‘:m gl e m::::r . ca::chr s .szplluribed s ‘;_;‘::"" et
| Center Ill--l-- ‘S&m | Capacity Il!u

VPREFDRS | VIR o | SYMMETRD-000195601102 | Bock | Thin Ready 0.0068 100.00 68 = 1.00 GB = 100.00 6B =| 0.00

VPRFCIS R YRR oo SYMMETRX-0001SS501102 Sock | Thn Ready 0.00G8 200.00 68 = 1,00 GB ={ 200.00 GB = 0.00:

VPRSATA RS | VIR p | SYMMETRD000195601102 | Bock | Thin Ready 0.0068 40000 GB = 3.00 GBmm—( 40000 GB=— | 0.00

List of Block Volumes

r- - = - - : - - -

T Velume  + :m‘:'z:"_' & Im s | Y Project = I":""" & ‘Y Virtual Poel = IY Sterage System =+ FY_"“:::" a ‘I::::‘I’:'d 2 c';:::':;'"“‘

sid_102_esx_161 | VIPRVMAX10K-102 .;.";:'::' VIPR_ESXi_161 gmm;m‘"” x:ﬁa\fm}‘uux-mz SYMMETRIX+000185901102  EMCVMAX | Fibre Channel 2.00 GB m—

Total 2.00 GB
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Investigating the virtual storage pool further, it is noted that three storage pools are used to
create the virtual storage pool resulting in 700GB of usable, free capacity and 1GB of used
capacity. The list of storage pools from the physical storage environment that make up the
virtual storage pool follows. Only the 102 array is used to give storage to the virtual pool and
only one block volume is created from this storage with 2GB of provisioned storage.
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Raw Capacity Usage
g 20 sqo §

Configured Usable Capacity

Configured Usable Capacity
701 GB

Total value
701 GB

Unconfigured Capacity (0%)

All Report Library EMC ViPR
EMC ViPR / Capacity
Tuesday, July 22, 2014, 5:53 AM » 11:53 AM, ED

EMC ViPR Capacity and Trend Reporting

Capacity

T | Last6 Hours: average on 1 hour

Usable Capacity

1?0 2?0 3?0 4?0 S?O E?D 7?0

Used for Block ( 0.14%)
ree
700 GB
Total value
Used for File (0%) 701 GB
1

Used for Object (0%)

All raw capacity is configured usable

Usable Capacity Trend

800 -
0 [ m—
600 —

Free (GB)
500 - 2014/06/19 08:00:00
g 700.00
300 - )

Used for Object (GB)
200 - 2014/06/18 08:00:00
a0 0.00

q v

A A A
May-2014  Jun-2014 Jul-2014
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In this example of capacity reporting for a ViPR instance, all of the Raw Capacity of the
available storage has been configured as usable capacity. The usable capacity is broken down
into the percentages of what has been used for object, file, block, and free storage. The
usable capacity trend graph shows that apart from the 1GB of storage used for block storage,
all the remaining storage is free and has not been configured for any purpose since reporting

has begun.
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Capacity reports
include all discovered
VMAX arrays
Capacity utilization
levels and
consumption rates
are given

EMC VMAX Capacity Reports

All Report Library EMC VMAX

EMC VMAX / Capacity Reports

July 2014, Monday 21 » Tuesday 22, 1
Day

Y Name

Storage Pool Capacity Planning
Thin Devices

All disks

By DiskGroup

Tiers

Capacity Reports

S2PMEDT | Last?

1

Both were used
in trend analysis
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Capacity reporting enables the Administrator to determine how storage has been allocated
across the storage pools in all the discovered arrays. Thin pools are of particular interest

since LUNs in these pools are generally oversubscribed. Administrators will use the capacity
reports to investigate what percentage of the thin devices have been bound or enabled and

consumed or allocated.

The All Disks capacity report for VMAX shows all the disks from each array and reports on the
disk type, disk group, and performance information as well as capacity data for each disk.
The By DiskGroup report expands the information on each disk group by showing the
backend directors responsible for addressing each disk in the group and all of the capacity
information including Hyper Capacity space available. The Tiers report details all the tiers
found across each array and displays the capacity information associated with each tier.

Copyright © 2014 EMC Corporation. All rights reserved.

Module 3: Storage Resource Planning

23



Capacity Reports

Capacity Reports / All disks

All disks.

Device information

VMAX All Disks Capacity Report

All -~ Report Library ~~ EMC VMAX

| Performance information |

14, Monday 21 » Tuesday 22, 226 PM EDT | Last 1 Day Capacity information
%5 -
- - Free
Sy, v LT L |7 oisk Y .lv . + | Throughput = | @ Raw . | © Free :
Y Array = e * |Use * il - == * |Rem* | Di 2 oPs  : roughput = Capacity el Capacity
— Type | Pireeter |Us) (%)
000192606327 | DF-7B:D 4 Assigned | SAS DISK_GROUP_002 10000 | DF-7B 0 omBe 273GB 259GB ——
000192606327 |DF-78:02 | Assigned | SAS DISK_GROUP_002 10000 | DF-7B ] omMB 273GB 255GB —_—
000192606304 |OF-TD:D6 | Assigned E:’::"ﬂ DISK_GROUP_003 15000 | DF-TD 174 1GB 2713GB 257GB | 945" g
000192606304 |OF-70:0 4 | Assigned | FOMC | DISK_GROUP_003 15000 | DF-TD 263 2687 27368 258GB —
000192606327 |DF-78:06 | Assigned E:::MI DISK_GROUP_003 15000 | DF-7B ] omMB 273GB 259GB | 94.90™ = @
000192606304 |DF-TDD2 | Assigned | SAS DISK_GROUP_002 10000 | DF-TD ] amB 273GB 254GB | 9303 g
000192606304 | DF-7D:D 0 Assigned  SATA DISK_GROUP_001 7200 DF-TD 185 3GB 932GB 894 GB 95.94 " o
000192606327 | DF-7B:00 | Assigned | SATA DISK_GROUP_001 7200 | DF-TB ] omB 278 658 GB —
ooo192606304 or7D0E | MO ks DISK_GROUP_003 15000 | DF-TD ] omMB 2713GB 0GB 0.00 ==
: spare Channel = = — — B
000192606327 |or-780e | M A DISK_GROUP_003 15000 | DF-78 0 omB 273GB 0GB 0.00 === &
spare Channel = -
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This report can be quite long as it covers all physical disks found in all discovered arrays. In
analyzing the capacity report it is important to focus on what the free capacity level is in each
drive. Each disk which has a red circle identifier is a disk with a critical state for free capacity.

It should be determined how much storage is in this state as a percentage of all the storage.
If data can be migrated, this is a solution which does not require adding storage, but if
migration will not alleviate enough of the problem then more storage may be necessary. The
solution could also be to move the data off the disk then replace the disk with a disk that has
greater capacity and migrate the data back onto the new disk.
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VNX Usable Capacity

All -~ Report Library -~ EMC VNX -~ Summary -~ Usable Capacity

Summary / Usable Capacity

I @None @ Auto @ invert | Apply | |3

24,2014, 729 AM » 1:29 PM, EDT | Last 6 Hours: average on 1 hour
Click here to display column definitions
? 2?0 5?0 T?U
Free (0%)
Pool Free (97.37%)
D Used For Block ( 2.63%) Pool Free
Total value
Used For Block | 1,073 GB
1 2821 GB
Used For File (0%) | rotal value
1,073 GB
i Free (GB) Pool Free (GB)

il Used For File (GB)
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The configured usable storage for the VNX is 28GB+1045GB which equals 1073GB. There is
no capacity being used for file systems and there is no remaining usable capacity storage

apart from storage used for block and pool free storage.

Bar graph definitions are:

Free: Unbound data devices and SAVE devices, unmapped and/or unmasked thick LUNs.
Pool Free: Unwritten space within pools and unbound capacity within RAID groups.
Used For Block: Capacity that is made available to storage area network.

Used For File: Capacity that is made available to network attached storage.
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VNX Block Capacity Reporting

Al Report Library EMC VNX Summary Array Summary Unified VNX-152

Unified VNX-152 / Block, APM00134303866

July 2014, Tuesday 15 » Tuesday 22, 2:50 PM EDT | Last 1 Week

Block, APM00134303866

One element found

Block, APM00134303866

RAID/Parity  RAID/Parity
Group Raw  Group Usable

‘ ‘ ‘ ‘ 0 [@ ?
; 0 n . O Total < |
I slyws +|Y, 2|9 . pap 2|0 |0 . |5, o |Configured, |C B
rray Model Pools FEE LUNs Disks cB Including Usable
‘ s {C) RAID (GB) |(GB)
Unified | 10.127.94.111,
VIDets2 | 1042794410 | VIXS400 0 1 12 40 | 34225.40 1,073.35 1,073.34 )
| [
O rRAID 0 i) e O sps 0 O LuNs |
Overhead = | Unconfigured = | Unusable + re(cB)° |1 + |DisksIn2 |In — |
; (GB) (GB) (GB) e Probl Probl Probl
continued
0.00 32,883.38 268.67 0.00 0 0 0
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More than 90% of the storage in the Unified VNX-152 array exists as Unconfigured storage
space. Only slightly more than 3% of the storage has been configured as usable. There is one
RAID group on this VNX comprised of 12 LUNs for block storage. As was seen earlier, all the

block storage sums to approximately 28GB.
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VMware vCenter Capacity Reports

All Report Library VMware vCenter Datastore Capacity Distribution
VMware vCenter / Datastore Capacity Distribution

July 2014, Monday 21 » Tuesday 22, 326 P EDT | Last 1 Day: average on 1 hour

Datastore Capac..
N ]‘EEEDCB - o — o

DAL @N D Auto @ Inv ¥
jone wto ert Apply J

3.86%

~ Local-Mirrored-00 (GB} Lecal-Mirrored-01 (GB) ~ LocalMirrored01-94-178 (GB) — Mirrored-local-00 (GB} ~ Mirrored-Local-01 (GB)

= datastore1 (GB) = datastore1 (2) (GB) datastore1 (3) (GB) ~ NFS_Store_DB (GB) datastore2 (GB)

* Each color band represents a datastore and the percentage of total datastore
storage it consumes

° Hovering the cursor over a color band grants a link to that datastore and
clicking the band will create a datastore report

* Datastore consumption is reported for virtual disks, swap files, free space, and
snapshots
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The VMWare vCenter SolutionPack will report on datastore capacity distribution throughout
the vCenter. Each color band in the datastore report shows the percentage of the total
datastore capacity each individual datastore is occupying. Clicking on a color band presents a
capacity report for that datastore.
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VMware Datastore Capacity

4 VMware vCenter
4 Datastore Capacity Distribution
b datastorel
b datastore1 (2)

b datastorel (3)

[§ datastore2

All - Report Library ~~ VMware vCenter -~ Datastore Capacity Distribution ~~ datastore2

Datastore Capacity Distribution / datastore2

14, Monday 21 » Tuesday 22 338 PMEDT | Last 1 Day: average on 1 hour

datastore2
Total: 115.9 CB

In this report, the total capacity and the distribution is computed from the fiesystem and fies size A small ditference may be possible between the Fiesystem total and the volume capacity.

= Virtual Disks (GB) Free Space (GB} = Swap Flles (GB) = Snapshots (GB)

o -

Swap Flles

Al ©None ©Aue ©M suap Flles
1328 GB

Total value
115.9 68

Hover the cursor over any band
to display capacity values
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Datastore capacity may be displayed for any datastore listed under the Datastore Capacity
Distribution node in the report tree. Here, the capacity distribution is shown for datastore2
which is 115.9GB. The example shows the capacity for Swap files. When the cursor is placed
over the band for the swap file capacity, a pop-up box reveals the numerical contribution of

swap file capacity and the total capacity of the datastore.
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Module 3: Storage Resource Planning

Lesson 3: Summary

During this lesson the following topics were covered:
EMC ViPR, VMAX and VNX capacity reports
VMware vCenter datastore capacity distribution
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This lesson covered the capacity reports available for storage solution packs in the Report
Library node of the report tree. Storage reports reviewed included ViPR, VMAX, VNX, and
VMware.
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Module 3: Storage Resource Planning

Lesson 4: “What if” Scenarios

This lesson covers the following topics:
Storage pool capacity planning
Choosing a scenario type
Add a reservation
Pool expansion
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This lesson covers “What-If” scenarios for Storage Pool Planning. The “Add Reservation” and
“Pool Expansion” scenarios will be examined to determine how theoretical changes to pool
capacity and used capacity of the pool affect projected trends in pool usage. This will help
determine if proposed changes will keep the pool from filling and becoming unusable.
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ViPR SRM What-if Scenarios

All -~ Operations - Whatif scenarios ~~ Pool Capacity Planning

What-if scenarios / Pool Capacity Planning

2014 » 2015, January 1, 1200 AMEST | Current 1 Year: average on 1 day z

g i 7+
This reports aims to help storage administrator to do what-if analysis against pool utiization Pool CapaCIty Planmng
How to create a scenario 15 elements found, displaying all elements Show ALL v
« Right click on a Pool
« Choose a type of scenario - aul -
o Add Reservation : Simulate we increase Used Capacty of the Pool Y Array * | 'Y Pool + | 'Y Pool Type = |
© Pool Expansion : Simulate we increase the Pool capacty 000192606304 DEFAULT_POOL Snap Pool
« The UsedProjection green line should not cross the CapacityProjection red line ; which means the pool will be full -
000192606304 appn_pool Snap Pool
o K d 000192606304 snap_pool Snap Pool
Subscription Trend
000192606327 BC_FC_RAD1 Thin Pool
200 - T 000192606327 BC_DSE Storage Pool
175 - SISO 00 000192606327 DEFAULT_POOL Snap Pool
150 - =
= > 000192606327 r2_snap_pool Snap Pool
CapacityProjection | €Gmmmm—t— 2
100 < i "000192608327 | BC_SATA RS Thin Pool
| 5052 k
el — | RADS Thin Pool
25 - o Add Reservation
04 = OBAL Snap Pool
A - A A A A A - A A A A
Jan-2014 Mar-2014 May-2014 Jul-2014 Sep-2014 Nov-2014 000192606304 BC_FC_RAD1 Thin Pool
Feb-2014 Apr-2014 Jun-2014 Aug-2014 Oct-2014 Dec-2014
000192606327 ESXi_RADE Thin Pool
000192606327 P1 Thin Pool
-c = CapaotyProject crbecHstory = cton = Usedistory | UsedProjection 000192606304 BC_SATA_R6 Thin Pool
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Storage pool capacity planning begins with viewing the current trend for an individual pool
on a specific array. In the subscription trend graph above, it can be noted that at some point
in August 2014 the Used Projection will exceed the Capacity Projection. When this happens,
the demand for storage will exceed the available capacity of storage. This situation must be
resolved. The resolution will require knowing how much storage will be added to the pool
and when. This criteria can be simulated in the “What-if” scenarios.
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Pool Expansion details:

Add Pool Expansion...
Add & future expansion to & pool
Capacity to Reserve (specify unit 200]
- default=GB)

Planned Date for Capacity Add 2014-08-20

OYYYY-MM-DD)

Notes on this reservation increase pool size

Cancel

Adding “What-if” Used and Pool Capacity

Ok

cenario inserted, 0 scenario updated on a

capacity projection

The size of the pool capacity must be increased before the projected use exceeds the

Capacity projection = 50.52GB throughout the graph time line
Increase Pool size before August 28, 2014
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If the pool size expansion simulation is scheduled to take place on the calendar beyond the
point where the used projection is greater than the capacity projection for this what-if
scenario, the simulation will fail. The reason for this is that the pool capacity has been
exhausted and it is essentially too late to add storage. If however, the extra storage is added
to the pool before this point, it should add to the pool without error.
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Pool Capacity Planning

(Tamy <[ roat E

“What-if” Scenario Pool Expansion

Show ALL w

Y Pool Type *

000192606304 DEFAULT_POOL

000192606304 appn_pool

Snap Pool

Snap Pool

Subscription Trend

250 -

Unified VNX-152 GLOBAL Snap Pool

Capacity Reservations

Y When :lY'I'ype

UsedProjection

= N M
150 -
000192606304 snap_pool Snap Pool
000192606327 BC_FC_RAD1 Thin Pool 100 =

2014/08/23 20:00:00

_l

Y
Jan-2014

000192606327 BC_DSE Storage Pool 50—
000192606327 DEFAULT_POOL Snap Pool

0 -
000192606327 r2_snap_pool Snap Pool N N N

Sep-2014 Nov-2014
000182606327 BC_SATA_RE. Thin Pool 0a-2014 Dec-2014
000192606304 BC_DSE Storage Pool
000192606304 ESXi_RADS Thin Pool
= UsecHistory v UsedProjection

2014/08/20 12:00:00 EDT PooExpansion
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Always keep the capacity of the pool greater than the expected use. From the graph lines in
this output capacity was added to the pool just in time to keep the used projection lower
than the current capacity. Therefore, this scenario will work based on the current levels and
consumption rates of storage in the BC_SATA_R6 pool on Array 000192606327.
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Pool Capacity Planning Subscription Trend

Show ALL w

“What-if” Add Reservation Scenario

250 -
|Ynmny :‘le = Ypealrypn-:|
000192606304 DEFAULT_POOL Snap Pacl 200 - 4
000192606304 appn_pool Snap Pool 1505 //
000192606304 snap_pool Snap Pool o
000192606327 BC_FC_RAD1 Thin Pool 100 = /
000192606327 BC_DSE Storage ool 50
000192608327 DEFAULT_POOL Snap Pool -
fovezeoezr S s SEete ]::|—20H Y omarzors Y may2os Y judors Sep2014 © Nov2ors
(o LMD oo 2014 Apr-2014 Jun-2014 Aug-2014 Oct-2014 Dec-2014
000192606304 8C_DSE Storage Pool
000192606304 ESXI_RADS Thin Pool
Unified VIX-152  GLOBAL Snap Pool Add a future capacity resenvation to 2 pool [feectisisry | Subscrssropcion| = Ussabisiory | UseaPrcton
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Having a capacity projection much ahead of the used projection yields some room to
experiment with adding future capacity reservation to the pool and viewing the output to
determine if the proposed increase in used capacity of the pool can be tolerated.
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Increasing Used Capacity of the Pool

Add Reservation...

Add a future capacity reservation to a pool

Capacity to Reserve (specify unit 20

- defaul=GB)

Planned Date for Capacity Add 2014-09-01
(YYYY-MM-DD)

Notes on this reservation increasing used capaciy of

capacity projection

The size of the pool capacity must be increased before the projected use exceeds the

Capacity projection = 250.52GB on September 01,2014
Increase Used Capacity of the Pool after August 20,2014
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The increase of pool Used Capacity may be simulated with the Add Reservation scenario in
the What-If options. It is most important to run a What-if Add Reservation scenario that will
not exceed the Capacity Projection of the pool over the time that the scenario is executed. If
care has been taken to avoid this potential situation, the output from the “Add Reservation”
dialog box should declare that “The requested action has been launched.”
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'

Pool Capacity Planning Subscription Trend

Show AL v 500 -
Y Array s Y Pool s | Y Pool Type = 400 -
000192606304 DEFAULT_POOL Snap Pool
000192606304 appn_pool Snap Pool 300 -

UsedPro
000192606304 snap_pool Snap Pool eni Sontrjecion S =
000192606327 BC_FC_RAD1 Thin Pool 1082 | 201412/17 150000
000192606327 8C_DSE Storage Pool 100 - e 20.00
000192606327 DEFAULT_POOL Snap Pool s
0- — ! e

et e b L Jan2014 Mar2014 May-2014 Jul-2014 Sep-2014 Nov-2014
000192606327 BC_SATA_RG Thin Pool Feb-2014 Apr-2014 Jun-2014 Aug-2014 Oa-2014 Dec-2014
000192606304 8C_DSE Storage Pool
000192606304 £5Xi_RADS Thin Pool
Unified VNX-152 GLOBAL Snap Pool - = s = = Usacristory UsecPropation
Capacity Reservations
Y When s |V Type ¢ | 'Y Notes ¢ | 'Y capacity (GB) =
2014/09/01 12:00:00 EDT C ation g used capacity of the pool 20.0
2014/08/20 12:00:00 EDT PooExpansion increase pool size 200.0
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Clearly from this output, it can be seen the simulation of adding 20GB to the used capacity
on September 01, 2014 does not cause the rate of capacity consumption to exceed the
amount storage capacity availabe over the period the scenario runs. However, it can be
concluded by reviewing the right side of the graph, that it will be necessary after December
2014 for the pool size to be re-evaluated. Note that the increase of used capacity results in

an equal increase in subscription to the pool.
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Module 3: Storage Resource Planning

Lesson 4: Summary

During this lesson the following topics were covered:
What-If Scenarios:
Storage pool capacity planning
Choosing a scenario type
Add a reservation
Pool expansion
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This lesson covered storage pool capacity planning and creating a scenario where both the
pool capacity and used capacity of the pool were increased to determine if the proposal of
increases could be tolerated by the storage system.
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Module 3: Storage Resource Planning

Lesson 5: Workload Distribution

This lesson covers the following topics:
* Storage array workload distribution
* Virtual workload distribution
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This lesson covers reviewing workload distributions to the physical array and virtual
environments.
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4 Workload Distribution
4 Array Workload Distribution

4 VMAX

Device name
000192606304

Oevice description

Vstatus Vendor
acive EMC Corporation

FA-TF

Size (Requests)
1516.40

Throughput
16.24 B

Values less than 60 60

:

Al O istributi Array Workload Distribution
VMAX / 000192606304

July 2014, Tuesday 22 » Wednesday 23, 252 P EDT | Last 1 Day: average on 1 hour

VMAX Workload Distribution

VMAX 000192606304

5876.251 161 date:09.03 2013 patch_date:09.03 2013

FA-8F /1

Copyright © 2014 EMC Corporation. All Rights Reserved

Module 3: Storage Resource Planning 39

Workload distribution details may be viewed for both VMAX and VNX. Here we use the
VMAX as an example. The frontend directors FA-7F port 1 and FA-8F port 1 are shown for
normal workloads. Hovering the cursor over the different blocks in each director listing yields
the pop-up boxes shown. In this example the Size (Requests) metric varies between the FA
title bar and large green box. The title bar however takes into account both ports whereas
the larger green area is only for the port shown, which in this case is port 1.
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4 Workload Distribution
4 Array Workload Distribution
4 VMAX
4 000192606304
Y ra7e
» FATF
b FA-BE
} FA-BF
b SE-7G
b SE-BG
b 000192606327
P VNX

» Virtual Workload Distribution

VMAX Adapter Workload Distribution
000192606304 | FA-TE
y 2014, Tuesday 22 » Wednesday 23, 3:10 PM EDT | Last 1 Day: average on 1 hour
1
Mixed Report
Ports o
\Ymu = ]mevm $ Il}nu-ym) s c?ovs) $ |0 ™ vs) =
1 5000097208628119 0.00 \ANANN ]0.15 61018 8 \ AN
0 This director is practically idle with measurable
throughput on port 1 only
Mixed Report
Ports 4]
‘YMI B ‘YMWN 2 ‘J'J Busy (%) s V:i’ops) H ‘U‘I" (/s) H
0 5000097208628118 0.00 5.18 0.00 MB
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This report is showing very little activity on the ports of director FA-7E. It is so low, that the
measured percentage that the director is busy is zero on both ports.
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Virtual Environment Workload Distribution

Al Operations Workload Distribution Virtual Workload Distribution VMware vCenter Franklin

VMware vCenter

Cick on any Datacenter to load ¥'s ESX Workload Distribution Report

One element found
Y DataCentre Name < | #of Clusters s [0 sotvmrs s
Franklin

Franklin

VM Workioad Distribution on ESX Clusters where the sizing of the Vis is based on number of virtual CPUs assigned and coloring of the VMs are done based on the CPU % of the VM. Mouse hover on a VM to
see more information about the same.
10.127.94.163 / 10.127.94.163 /
w2k8r2-2

Note: If the virtual CPUs property is not colected or Null for al the Vs then the Reports displays no Data
Size (Number of vCPUs)
1

Color (CPU %)
0.00
10.127.94.178 10.127.94.161 Name and IP 252
w2KE2-204, 10.127.94.204
Guest 0S
Microsoft Windows Server 2008 R2 (64-b%)
NestedESXi222, State, Status
2 ceLy) On,
Memory Sim
——

Values less than 70
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Every gray and green square in the lower table represents a virtual machine belonging to the
ESX server identified by its IP address in the title bar above. The green squares represent
VMs that are powered on. Gray represents a powered off VM. Hovering a cursor over any
one block will produce a pop-up box showing the details of the particular viirtual machine.
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Module 3: Storage Resource Planning

Lesson 5: Summary

During this lesson the following topics were covered:
Workload Distributions:
Storage array workload distribution
Virtual workload distribution
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This lesson covered viewing workload distributions in both physical arrays and virtual server
environments.
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Lab: Storage Resource Planning

This lab covers :
Capacity trends
Forecasting capacity consumption
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This lab covers the use of ViPR SRM for storage resource planning by examining reports for
storage capacity trends, and forecasting storage needs based on consumption rates.
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Lab Debrief: Storage Resource Planning

This lab covered :
Capacity trends
Forecasting capacity consumption
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This lab covered the use of ViPR SRM for storage resource planning by examining reports for
storage capacity trends and forecasting storage needs based on consumption rates.
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Module 3: Summary

Key points covered in this module:
Usable capacity trends
Forecast capacity problems
Proactively detect hot spots

Use ViPR SRM to determine “What-if Scenarios” and “Workload
Distribution”
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This module covered the aspects of capacity planning that are available with ViPR SRM,
including capacity reporting, trending, and forecasting. Other elements of the planning
process included creating “what-if” scenarios and workload distribution maps.
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Module 4: Alerting in ViPR SRM

Upon completion of this module, you should be able to:
Describe how alerts are handled
Describe the sources of alerts
Enumerate the available alerts for discovered Cls

alerts
Monitor the storage infrastructure using Situations

Describe storage compliance reporting and compliance based

to Watch
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This module focuses on Alert and Compliance reports available in ViP
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Module 4: Alerting in ViPR SRM

Lesson 1: Alert Sources and Mechanisms in ViPR SRM

This lesson covers the following topics:
* Alert handling
* Sources of alerts
* Enabling alerts
* Customizing pre-defined alerts
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This lesson covers Alert sources and Alert handling in ViPR SRM.

Copyright © 2014 EMC Corporation. All rights reserved. Module 4: Alerting in ViPR SRM

2



Alerting Modules — Overview

P ——

ngfiguration & Maintenance Output action 1

v,

2
Alerting . ( ) ——
Frontand Alerting . AIertlng Backend Outputaction
GUI rules (processing module)
e e—

Real-time data
incoming

Output action n

<)
Alerting rules
management
p . > 2 7 0 ’/
Collection / J Repo!'tlng SNMP Trap
K L Event Engine J
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The Alerting Frontend is where you define alert definitions and their dependencies. The
definitions are often referred to as rule sets. The Frontend interfaces with one or more
Alerting Backends.

The Alerting Backend receives data and alerts via multiple collection methods. You can have
multiple Alerting Backends on different servers to distribute the load.

Typically, an Alerting Backend receives performance data directly from the Collector-
manager. It can also receive alert events and flows from an Event Processing Manager, the
reporting engine, or a third party SNMP source.

Any data received at the Alerting Backend gets processed and tested against rule sets. When
received data matches a rule set, the Alerting Backend will take appropriate output action
(depending upon the rule’s definition).
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Alerting — Architecture
-’/ Actions \«
Y
- . Log Action
/ Y
f Adapters \ J
Alert Consolidation i i |
Adapter I Email Action
Alert Operations Alert \ J
Data Conditi Data
APG Vfllues Socket \ onditions SNMP Trap Action
Listener e ——
\ J
k / External Process
Action
A 4
Alert Definition
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Once Adapters are defined, they are used in rule set as data input entry point. Incoming data
is then processed by a set of structured Operations and Conditions. Finally those that pass
end up in actions processing (four types).

Action: The last element in any path of an Alert Definition. The action is typically triggered
(or not) by the logical output of a set of operations and conditions.

Operation: An ATOMIC operation that will modify or evaluate one or two inputs.

Condition: An ATOMIC operation that will modify or evaluate a condition from one or two
inputs and select a path whether the condition is met or not.

Alert definition: A set of one or more Operations and/or Conditions representing a logical
formula followed by one or more Actions.
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Alerting — Ruleset

hY

VY
Actions

Operations &

Conditions Log Action
(Definition) )
| . * Operations may be Passed Email Action
Adapters ncoming performed on the Alert
data Data | [ suwprap |
Alert Data * Rule sets are Action P
evaluated —
Successful results are External |
Process
passed Action
-«
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Definitions

Alert definitions are used to process the incoming data values. Comparisons, operations,
data modifications can be applied as part of the process. Criteria for thresholds are defined
for actions to be taken when data matches. When the criteria for an alert is met in the
definition, the output actions are triggered.

Definitions can be composed of Operations and Conditions.

Operations will manipulate the incoming data using mathematic operations, properties can
be combined to form new values, time ranges can be defined (ex: trigger if a condition is met
for a period of time), effective dates and times can be set (alert is only active during certain
days or time of day), etc.

Conditions can be of a true/false nature: Will perform an action after comparing an incoming
value to a set value, or if X number of values have accumulated for the same value id. Be
sure to review the ‘Watch4net-Alerting-Guide’ for a complete description of each Operation
and Condition available.

A definition can be as simple as monitoring the temperature value for a device, and sending
an email to an admin if it exceeds a specified value. A definition can also be complex,
monitoring several values over time from multiple devices, with dependencies on other
conditions, and then perform a series of actions when a condition has been met, and finally
perform another set of actions when the values return to normal. An alert definition can
contain multiple conditions, and perform multiple output actions per condition. There are
several examples included with the Alert Definitions.
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Alerting — Drawing Board

“True” route

Operation

Filtered entry

Time Window
& 15 mins Average Calculator
Entry Point
avg of all valves in 15 min > o
False” route
Condition
Remember!

An Alert Definition is a set of Operations & Conditions preceded by a Filter (Optional)
and followed by an Action.
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Alerts are defined in the Alerting drawing board. The links between elements are called “connectors”.
They are used to link different elements together. Doing so establishes the flow of data from
elements to elements.

The Filtered Entry (Adaptor), on the left, has only one connector since it is always the first elementin
the chain (ie a data entry point). This entry is used to select the scope of metrics to be processed to
the rule. Next, the resulting data is passed to the Operation block. The drawing board includes
several defined operation blocks including:

* No Operation

* (Case

* Arithmetic

* Math

¢ Time Window (shown here)
* Aggregation

* Date

* Data Creator

e Timer

This is where data comes into the process. Operations generally have one input and one output.
Conditions, either Comparator or Counter, have two outputs: 1 for true (condition met) and 1 for
false (condition not met). The Action (or Output) has only one input connector since it is the last
element in the chain. There is no limit on the number of elements linked on the same output.
Available action types are:

* log

e Mail

* SNMP Trap

* External Process
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Source of Alerts

With the SRM Suite, there are pre-defined alerts associated with
some SolutionPacks:

Brocade FC Switch

Cisco MDS Nexus

EMC VMAX

EMC VNX

VMware vCenter
There are also some examples, alert consolidations, and file
system utilization alerts

Each SolutionPack that supports alerts has an option to enable
alerts

Copyright © 2014 EMC Corporation. All Rights Reserved Module 4: Alerting in ViPR SRM 7

With the SRM Suite, there are pre-defined alerts associated with some SolutionPacks:

Brocade FC Switch
Cisco MDS Nexus
EMC VMAX

EMC VNX

VMware vCenter

There are also some examples, alert consolidations, and file system utilization alerts. Each
SolutionPack that supports alerts has a option to enable alerts.

Consult both the Storage Resource Management Suite Installation and Configuration
Guide and the SRM Suite User and Administration Guide for additional information on
enabling and using the provided alerts.
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4 Local Manager

Pl Alert definitions

Brocade FC Switch

-

Compliance
EMC VMAX
EMC VNX

Examples

v v v v w

VMware vCenter

Alert Consolidation Email Notification
Allert Consolidation Trap Notification
File System Utilization

» Adapters

b Tempiates

» Grouped boxes

Alert definitions

i:ﬂ‘ Alert defintions configure the data workflow - fitering, operations, conditions - based on which alerts will be triggered or cleared

ow 10 niries
[ Type v [ Name
n . Brocade FC Switch
#a  Complance
¥a  EMCVMAX
Wi EMCVIX
Wi | Examples
¥a  VMware vCenter
File System Utiization

O 0O O

h All / Invert / None with selected alert defintion(s)

Alert Consolidation Email Notification

Alerts Available for Installed SolutionPacks

- | Description < [ State ¢
» Contains 2 folder(s), 0 enabled defintion(s) and 0 disabled defintion(s). 1
Contains 0 folder(s), 0 enabled defintion(s) and 1 disabled defintion(s)
Contains 7 folder(s), 0 enabled defintion(s) and 0 disabled defintion(s).
Contains 2 folder(s), 0 enabled defintion(s) and 0 disabled definttion(s)
Contains 0 folder(s), 0 enabled defintion(s) and 9 disabled definition(s).
Contains 0 folder(s), 3 enabled defintion(s) and 0 disabled defintion(s).

File System Utiization ®
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Alert definitions can be accessed through the Administration interface of SRM. Shown here
are the definitions available based on the SolutionPacks that have been installed. In this case
SPs for Brocade FC Switch, Compliance, EMC VMAX, EMC VNX and VMware vCenter have
been installed. Note that at this point in time none of the alert definitions have been

enabled.
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Enabling Alerts for Brocade FC Switch Example

4 Local Manager Alert definitions

4 Alert definitions

0 Alert defintions configure the data workflow - fitering, operations, conditions - based on which alerts will be
Pl Brocade FC Switch triggered or cleared
» BROCADE_FCSWITCH_PORT

Show 10  entries o8re
» BROCADE_GENERIC_INTERFACES -
[ ] 7| il
‘Jl’yipe vrtuame ‘, Description < Isu(e ¥ |
Contains 0 folder(s), 0 enabled defintion(s) and 12
" BROCADE_FCSWITCH_PORT disabled definition(s).
Contains 0 folder(s), O enabled defintion(s) and 2
L N BROCADE_GENERIC_INTERFACES disabled defintion(s).

of 2 entries
— A/ invert / None

with selected alert definition(s)
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Expanding the tree for Brocade FC Switch shows that there are two categories of alerts
available — one pertaining to switch ports and the other to generic interfaces.
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Enabling Alerts

a8

| [1vpe ~ [Hame.

Class3 Discards

CreditLost-Trigger

Invalid CRC

Invalid Tx Words

q

S

Link Utilization

LinkFailure

Loss Of Signal

O

a

.

g1to

&— Al 7 invert / Mone

with selected alert definition(s’ | ® Disable | | 2o Delete }

Loss Of Synchronization

Number Link Resets

Offline Sequences

10 of 12 entries

Description

< | state

]

This alert allows the user to monitor total class3
Discards per poll cycle

This alarm triggers if CreditLost metric is >0 for more
than 10 Mins

This alert allows the user to monitor total invalid CRCs
per poll cycle

This alert allows the user to monitor total Invalid Tx
Words per poll cycle

Generate threshoid based alert for Brocade Switch
currentUtilization Alert Definition

This alert allows the user to monitor total Link Failures
Per cycle

This alert aliows the user to monitor total Loss Of
Signal Per poll cycle

This alert allows the user to monitor total Loss Of
Synchronization Per poll cycle

This alert allows the user to monitor total Number Link
Resets Per poll cycle

This alert allows the user to monitor the number of
offiine L and it bya
connectivity device port

©@ 0 20 0 0 0 ©0 © 0
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To enable alerts, choose the category (BROCADE_FCSWTICH_PORTS in this example), select
the alerts of interest and then click Enable. Once enabled, the alert State will change to a

Green check mark.
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VMAX Alerts

Alert definitions

) Alert definitions configure the data workflow - fitering, operations, conditions - based on which alerts will be
triggered or cleared

how 10 « entries Search
Type ~ ] Name « | Description < ‘ State <
" ROF Contains 0 folder(s), O enabled definition(s) and 3

disabled definition(s).

Contains 0 folder(s), 0 enabled definition(s) and 8

g || \Machmay disabled definition(s).

Contains 0 folder(s), O enabled definition(s) and 4

a VMAX-BEDirector disabled definition(s).

Contains O folder(s), 0 enabled definition(s) and 6

VMAX-Devi
= vices disabled definttion(s).

Contains 0 foider(s), O enabled definition(s) and 6

o | VMADRk disabled definition(s).

Contains 0 folder(s), 0 enabled definition(s) and 7

SN || MAC EEDRractar disabled definition(s)

Contains 0 folder(s), 0 enabled definition(s) and 3

ya VMAX-FEDirectorByPort disabled definition(s).

f 7 entries

; All / Invert / None

with selected alert definition(s)
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With ViPR SRM 3.5 several categories of alerts are available for the VMAX arrays. Some alerts
require performance monitoring of the VMAX using Unisphere for VMAX and another set of
alerts — specifically VMAX-Devices is available only if an SMI-S provider has been specified for
discovering and monitoring the VMAX. The storevntd can be configured to send SNMP traps
to the alerting backend as well.
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Customizing VMAX Alert — Example

4 VMAX-FEDirector
Hit Percentage
Hits per second

10 per second

Reads per second

Utilization

SNMPXTrap)
Write Percentage 1

Director, CRITICAL elert oap
Writes per second -

Filtered entry Comparator,
Director CurrentUtilization Entry

adapterName="

e,
SNMEsFrap

Director, MINOR alert trap
MINOX

Copyright © 2014 EMC Corporation. All Rights Reserved Module 4: Alerting in ViPR SRM 12

This example shows the drawing board for VMAX-FEDirector Utilization alert. There are two
comparator operations involved — one to determine the minor threshold and the other to
determine critical threshold. By default the lower threshold has been set to 85% or greater
and the upper threshold has been set to 90% or greater. If the utilization exceeds 85% but is
less than 90% then an SNMP trap will be triggered and a Minor alert will be posted. Likewise
if the utilization exceeds 90% then a Critical alert will be posted. Also note that this alert will
be available only if Unisphere for VMAX has been configured to monitor the VMAX array.
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Customizing VMAX Alert — Example

Edit Component

Name Director Utilization lower thre

Type: Constant Comparator Operation

Description Set the value to trigger MINO
Description

This conditional operation will compare each data with a constant value and add a
property calied ADDED_THRE SHOLD containing the comparator in the output data.

data with a condition met will be sent to the true actions/operations whie the other:

sent to the false actions/operations.

Parameters

Stateless 0
Constant value (7 3¢
Operator O > -

Copyright © 2014 EMC Corporation. All Rights Reserved.

Cancel

i Edit Component “

Name: Director Utiization upper thre

Type: Constant Comparator Operation

Description Set the value to trigger CRITI
Description

This conditional operation will compare each data with a constant value and add a new
property called ADDED_THRE SHOLD containing the comparator in the output data. Each
data with a condition met will be sent to the true actions/operations while the others wil be
sent to the false actions/operations.

Parameters
Stateless ]
Constant value
Operator O >= -
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For purposes of illustration, the lower threshold has been changed to 20% and the upper

threshold to 50% to trigger alerts in my environment.
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Alerts Dashboard

Alerts by Severity
9 25 3 75 1p

CRITICAL (26.67%)

MINOR (73.33%)

i CRIMICAL MINOR

Alerts by Source

iR U R I T (R

VNXFi

History of Alerts by Severity

20 -
175 -
15 -
125 -
10 -
75~

5=

25~
e ?/—5“_.. - /
'y Iy A A Y A A
5-Aug 6-Aug 7-Aug 8-Aug 9-Aug 10-Aug 11-Aug
@ CRITICAL = INFORMATIONAL MINOR

Alerts by Device Type Alerts by Category

% G dp 2  F Y % o vy

Performance (35.29%)
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The Alerts Dashboard gives an at-a-glance view of the alerts triggered in the environment.
Each of these reports can be further examined to display alert details, affected Cl, source of
the alert and the timestamp when the alert was generated.
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All Alerts — Table

Al Operations Alerts All Alerts

Alerts / All Alerts
August 2014, Monday 4 » Monday 11, 9:40 AM EDT | Last 1 Week

: .
Y Y X

0. | o | 5 XS 2 . | Affected _ 4

— ‘Ysmnnty. :w. Device = | ¥ Device = | guitif™ < | Y Affected Object
it Type |
e

20140810

@ | CRMCAL 190441 | Amay APM00124303856
€07
201408/10

© | CRMCAL 190441 Amay APN00134303865 | DPE Bus 0 Enclosure 0
€
201410805

© | CRMCAL 164505  Amay APNM00134303866
€07
20140805

@ | CRMCAL 132505 | Amay APM00134303886  Host SD_304_FABE_P0,SD_304_FATE_P1
€07

201408
1 INFORMATIONAL ' 07:08:36 FleServer | Unified VNX-200  Database NASDS
€T

29199 Avaabity
29705 Avaiabity
20258 Avaiavity
29259 Avalabity

96108871986 Operational

2 | Y Message

The wree cache on the storage system has not
been configured yet or has been disabled
because of a hardware component problem or
software problem.

Disk Processor Enclosure Bus 0 Enclosure 0 is
fauted. Servers may have lost access to disk
drives in this storage system.

There are 11 hosts whose intiators may not be
connected to a storage group properly. These
HBAS are not able to access LUNS that belong to
ther server. Please use Unisphere Manager to
get more information.

The folowing hosts have intiators that no longer

have an active connection to the storage
systemSD_304_FASE_P0,SD_304_FATE_P1

nasdb_backup: VNX File database backup done.

+ | Y Source

- |Y |0 .
= omm"kk'

VNXBlock-Collector-
GenercEvent

VNXBlock-Collector-
GenericEvent

VNXBlock-Collector-
GenericEvent

VNXBlock-Collector-
GenericEvent

VNXFie-Colector-
vent

Copyright © 2014 EMC Corporation. All Rights Reserved

Module 4: Alerting in ViPR SRM 15

Table view of all alerts gives high level view of the alerts currently active. Information

includes the severity of the alert, time it was created and other details regarding the device

and the alert message.
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Alert Details

All Alerts / 127.0.0.1_000192606304_FA-7F_null

Alert Details and Impact Analysis

Alert Details
Severity Device type
MINOR Array
Category Affected object type
Performance Controller
Event id Event display name

6046285012845041601

Al Operations Alerts All Alerts 127.0.0.1_000192606304_FA-7F_null

August 2014, Monday 4 » Monday 11, 10:04 AMEDT | Last 1 Week: average on real-time

Device name
000192606304

Affected object
FA-TF

Source
VMAX-GenericEvent

Source ip address Source domain name Event name
127.0.0.1
Source event type Full message
ReadHt ReadHit count for Controller FA-7F is at
24.967625%
Ack :}ovmef < |Time ;1"0:..9. < | Event State K
2014/08/11 08:33:51 EDT ReadHit count for Controller FA-7F is at 24.967625% ACTVE

Copyright © 2014 EMC Corporation. All Rights Reserved

Module 4: Alerting in ViPR SRM 16

Selecting an alert from the table gives further information about it. In this example a VMAX
performance alert (ReadHit) is shown. This alert was generated by ViPR SRM based on the

Performance metrics that were collected.
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Acknowledge Alert

2014/08/05
al Array

Acknowledge

Take Ownership

MINOR

Array

APM00134303866 Host

FileServer  Unified VNX-200

000192606304

Communications
sub-system

SID_304_FASE_P0,SID_304_FATE_P1
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Right-click on the alert allows one to Acknowledge it or Take Ownership of it.

Copyright © 2014 EMC Corporation. All rights reserved.
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Module 4: Alerting in ViPR SRM

Lesson 1: Summary

During this lesson the following topics were covered:
* Alert handling

* Sources of alerts
* Enabling alerts
* Customizing pre-defined alerts
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This lesson covered Alert sources and Alert handling in ViPR SRM.
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Module 4: Alerting in ViPR SRM

Lesson 2: Storage Compliance Monitoring and Reporting

This lesson covers the following topics:
* Need for storage compliance monitoring and reporting
* Managing storage compliance rules and policies
* Viewing and acting on compliance breach reports
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This lesson covers the Storage Compliance solution pack. Utilities for managing policies and
rules are discussed as well as breach reports.
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Leading IT Management Challenges

* Problems with Discovery and Configuration management:

Many data center outages are caused by self-inflicted
misconfigurations

* Cost of Change and Compliance Management:
Change management accounts for significant data center costs
Many companies have difficulty measuring compliance

Module 4: Alerting in ViPR SRM 20

Copyright © 2014 EMC Corporation. All Rights Reserved

In IT customer surveys, two of the most important challenges facing IT managers are
problems with discovery and configuration management, and the cost of change and
compliance management.

These two issues cause most of all IT service outages through self-inflicted improper
configurations and account for a large portion of all data center costs. In fact, only a very
small minority of companies can effectively measure configuration compliance.

Copyright © 2014 EMC Corporation. All rights reserved. Module 4: Alerting in ViPR SRM 20



Configuration Drift

Exists in every storage environment
due to sheer number of ongoing
changes

Things change over Time

Can account for failure in high
availability

Needs to be identified when
unintentional mistakes occur
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Configuration Drift, which occurs over time, is another pain point in IT organizations. As the
size and complexity of data centers grows, change becomes a constant, almost daily task.
Keeping documentation up to date and accurate has proven to be an important, but
unwieldy, task. This process can be greatly improved through automation.

Over time unauthorized changes, mistakes, or incorrect configurations will occur. For
example: path redundancy in the infrastructure configuration is expected to be in place but
may no longer exist at some point due to a component failure. This causes configuration
drift. Configuration drift can account for why recovery and availability fail.
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ViPR SRM Compliance Overview

All - O c Storage C Breach Report

ViPR SRM Compliance addresses Storage Compliance / Breach Report
hOSt, SWitCh, fabl’iC, and Storage 2013 » 2014, Augu 1 9 EOT | Last 1 Year: count on real-time
cha nge management Active Breaches by Severity

? 2;5 SIG 7]'5 1?0 1%5

ViPR SRM compliance performs:
Change tracking
Best practice validation of the
SAN
ViPR SRM minimizes operational I
MAJOR (7.05%)
costs

MINOR (11.54%)
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ViPR SRM Compliance is a data center management application that addresses change
management challenges in storage, switch, host, and fabric compliance. ViPR SRM
Compliance management offers complete coverage of the storage infrastructure from host-
based, multi-pathing software to the array microcode.

ViPR SRM Compliance performs near real time discovery, change tracking and best practice
validation of the SAN, using agentless discovery to simplify management and reduce
deployment times by eliminating the need for host agents.

ViPR SRM Compliance proactively detects infrastructure vulnerabilities to ensure customers
are maintaining compliance with internal configuration policies, interoperability rules,
vendor guidelines and industry best practices. It minimizes operational costs by reducing the
time spent on resolving configuration issues and downtime associated with human error.

Copyright © 2014 EMC Corporation. All rights reserved. Module 4: Alerting in ViPR SRM
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Compliance Report Tree

4 Operations
p Siuations to Watch
p Alerts
4 Compliance
4 Storage Compliance
p Breach Report
p Track Configuration Changes
4 View Policies
4 Array Configuration
p View Rules
p View Breaches

p EMC Best Practice Configuration

p EMC Support Matrix
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The ViPR SRM Compliance SolutionPack eliminates the need for cumbersome and ineffective
manual change management processes. ViPR SRM Compliance enables customers to meet
the challenges of compliance management and configuration drift by automating the process
of validating the storage infrastructure configuration. This validation is performed against
both industry and internally defined best practices and policies.

Key functionality of the ViPR SRM Compliance SolutionPack includes:

Tracking Configuration Changes - ViPR SRM Compliance monitors for and detects changes to
objects discovered in the data center, providing a full audit trail for all changes made to the
storage environment. When changes are incorrectly implemented, it will report these events
thus enabling managers to quickly recognize a policy breach. Built-in templates enable users
to quickly define and modify policies to meet operational requirements for change tracking.
Templates are designed around common industry best practices for physical and logical
connectivity, path management, and hardware/software configuration support.

Breach Reporting - Visibility is provided for active and inactive breach events, the rule and
policy breached, when the breach occurred and its current state.

EMC Support Matrix Matching - When the EMC Support Matrix (ESM) compliance policy
containing ESM validation rules for interoperability is enabled then all attributes of hosts,
switches, and arrays must be discovered and recognized by the EMC Support Matrix to
ensure adherence to interoperability standards and end-of-life status. If a discovered object
has an attribute which is not recognized when the process of matching is performed on the
object, a breach will occur and will remain until the attribute is manually matched in the
Matching User Interface.
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Rules that Define a Policy

Al Operations Compliance Storage Compliance View Policies Array Configuration View Rules

Array Configuration / View Rules

2013 » 2014, July 9, 11:59 AMEDT | Last1 Year

- In administration, the rules may be
’ User interface output modified through “Edit”

4 elements found, displaying all elements

Y Rule i i =0 .Y . |O%a
N 4+ | 'Y Description $ ::plln * |state ~ |severity” |B: ke
Masking Entry on | Violation is fired when there is a masking entry
Unmapped without corresponding mapping entry. This rule is Host Disabled € CRITICAL 0
Volume applicable only to Physical Hosts and ESX Servers.
Supported Array 5 :
Microcode Afray mzcodembndm not conform with User specific Array Disabled © MAJOR 0
Version Cracode )
Symmetrix Port A 5 3

Setti Symmetrix port flag settings should have appropriate 2 RITIC
5'::,,(” 08 values. This rule is applicable to Symmetrix Arrays. ey, Disabled @ | C = 0
Unused Volume Violation is fired when there is a masking entry that is S RITICAL
Masking Entries not used by any single fully established path. aurey Disabled @ | C &

Report generated in 0.189s
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Shown here, the Policy Array Configuration has four Rules.
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Managing Compliance Policies

Policy & Rules Management

Name ~ iDescnpnon

Array Configuratio ~ siolicy enforces best practices for hardware,software, and
# Edit configuration on a storage array.

EMC Best Practice "_1_‘ Copy ticy enforces that there are no orphaned zones masking,

Configuration @ Delete ig entries or stranded hosts, i.e. hosts without fully

shed paths to any volume

EMC Support Matnxlhcy enforces best practices for interoperabiity based on
® Disable Jpport Matrix
Jicy enforces best practices for the physical connectivity

High Availabilty Phy (; Run Now

Connectivity __ire high availabiity, optimal path traversal and avoiding VO
congestion.

High Availabilty Software This policy enforces software configuration to support high

Configuration availabiity pathing configuration.

Host Configuration This policy enforces best practises for hardware, software and
pathing configuration on a host

Path Management This policy validates configuration to ensure connectivity and
redundancy.

VPLEX Configuration This policy enforces best practices for software, and pathing
configuration on a VPLEX

ViPR Configuration This policy enforces best practices for configurations in ViPR.

Zoning Best Practices This policy enforces best practices for zoning.

. Page 4 oft1

Disabled

Disabled

Disabled

Disabled

Disabled

Disabled

Disabled

Disabled

Disabled

# of Breaches [Last Run [Last Modified

o

o

=Y

o

=

o

o

o o

O\ L

- —_
Create Policy |

|
|
|
|
|
|
|

View 1-100f 10
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Policies and Rules are enabled and managed through the path:
Administration>Miscellaneous>Compliance

This displays the list of pre-defined policies and the rules contained in each. The user can
also create a new policy in this window. Currently none of the Policies and/or Rules have
been enabled. So, the first step will be to enable the policies of interest for our environment.
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Configuring a Policy — Path Management Example

Edit Policy

/’m‘ Scope '“ Rules J Schedule |

() Provide Policy name, description and state fo create a policy. If you choose the state as Disabled, you should manually enable the policy after creating the policy fo run it
Policy Name Path Management &)
Policy Description This policy validates configuration to ensure
connectivity and redundancy.

State Enabled -

Cancel Save

Module 4: Alerting in ViPR SRM
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Right-click on the policy and choose edit. The policy has four tabs:

Copyright © 2014 EMC Corporation. All rights reserved.

Description (which is self-evident)
Scope (the objects to which the policy must be applied)
Rules (that make up the policy)

Schedule to run the policy

Module 4: Alerting in ViPR SRM
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Configuring a Policy — Path Management Example

Edit Policy

irbemiption Scope ‘Vkules | s:heoule"

@ Manage scopes using the table below To create a scope, click Create Scope. To see the members select scopes and click Show Members.

[7] IName & ifmer
Bla Arrays devtype="Array’
1| anesx servers devtype="Hypervisor'
[F1 ]| Anrabrics devtype=TabricSwitch' & (parttype="Fabric’ | parttype="VSAN')
1] AnHosts ((devtype=Host | devtype="Hypervisor' )) | devtype="Virtualachine'
L All Switches devtype="FabricSwitch' & parttype="Port’
[F1| Anvier Virtual Data Centers devtype=Host' & parttype =Tenant
[ | Anvirtual Machines devivoe="VidualMachine'
e —

Cancel ‘ Save
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The Scope tab shows which devices will have their configurations reviewed by this policy and
this policy’s rules.

Selecting a device and then selecting ‘Show Members button will show a list of devices in the
scope of this policy.

Select the objects that should be monitored for this policy.
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Configuring a Policy — Path Management Example

Edit Policy

ﬂ' Manage rules using the fable below: To create & rule, click Create Rule and select & rule name from the drop-donn fist To edibeiele & rufe, sefect & rule and click Edit Rule or Delete Rufe,

Name 4 Description

Host Must Be Provisioned wih Storage

Masking Enry on Unmapped Volume Violstion ' fred when there is a maskng eatry wihout coresponding mapping entry. This rule is appicable only fo Physical Hosts and | Masting Enabled Crtical

ESX Servers.
Wissng Path No path exists between & host and a parficuiar volume, but the path is currenty defined as expected pafh Pathing Enabled Criical
Violation & fired when there is a masking entry that § not used by any single full estabished path. Wastng Disabled Criical

Unused Volume Maskng Entries

Module 4: Alerting in ViPR SRM 28

Copyright © 2014 EMC Corporation. All Rights Reserved

We can edit, delete, or create rules that should make up this policy. It is a good practice not
to modify the pre-defined policy and rule set. Usesr can copy an existing policy and then
modify it if necessary. Double-clicking on a rule allows one to edit it. The rule can be enabled
or disabled. Also the severity to be displayed when the breach occurs can be set as well.
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Configuring a Policy — Path Management Example

Edit Policy

v | s | s | s |

0 Select & Schedule option and specify appropriate values from the drop-down lists to run the policy at a scheduled time

Schedule | Every day 3 g{l 00 v ' .LDO v

=) (=)
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By default this policy will run at midnight every night. The schedule can also be changed if
the default is not suitable. Finally select save.
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All - O c Storage C: View Policies
Storage Compliance / View Policies
2013 » 2014, August 11, 10:22 AMEDT | Last 1 Year
I . § . - O -]0 .71)741 .[YLast A'
’Yklnymewaeunpﬂon * |Rutes * |state |8 K 'LM :
| | |
- This policy enforces best practices for hardware software, and 2014/08/10
Aray Configuration | athing configuration on a storage array. 4 || Eoaniet'® 2 00:00:09 DT
% This policy enforces best practices for the physical connectivity to
High Availabiity < ot 2014/08/11
Physical Connectiviy | $SU"e high availabilty, optimal path traversal and avoiding VO 1 Enabled @ s1 00:03:54 EDT
congestion.
gi:::::abiy This policy enforces software configuration to support high 5 Enabled © 2% 2014/08/11
Configuration availabilty pathing configuration. = 00:00:01 EDT
. This policy enforces best practices for interoperabiity based on 2014/08/11
EMC Support Matrix | i3 BoIeY S1ITEes 81 [[Enacied & 7| 000336 EOT
. This policy enforces that there are no orphaned zones,masking,
z’::;::‘:: cice mapping entries or stranded hosts, i.e. hosts without fully 6 Enabled @ 0 gg’u‘?;”&.r
established paths to any volume. e
e This policy enforces best practises for hardware, software and
Host Configuration pathing configuration on a host 6 Enabled @ 0
This policy validates configuration to ensure connectivity and 2014/08/11
Path Management | |78 PCY ¥ 8 || o ® | oo:0223E0T
VPR Configuration | This poicy enforces best practices for configurations in VIPR. 1 Enabled @ o ||2vamene
. 2014/08/M1
Zoning Best Practices = This policy enforces best practices for zoning. 9 Enabled @ 0 00:00:19 EDT
: This policy enforces best practices for software, and pathing <
VPLEX Configuration configuration on a VPLEX. 4 Disabled & 0
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After enabling the required policies and rules, the listing of policies shows the number of
active breaches that have violated the policies.
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Active Breaches by Policy

All - Of = Storage C Breach Report

Storage Compliance / Breach Report

2013 » 2014, August 11, 10:33 AMEDT | Last 1 Year: count on real-time

Active Breaches by Policy

'EMC Support
‘ Matrix, id =
4.49%

| High
Availability
Software
| Configuration,
| id = 16.67%

High
Availability
Physical
Connectivity,
id = 32.69%

r

Amy )
— Configuration,
| id = 46.15%
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This report gives a break-down of the active breaches according to the violated policies.
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Active Breach — Example

Al Operations Compliance Storage Compliance Breach Report

Compliance Reports / All Active Breaches

Compliance Reports All Active Breaches

2013 » 2014, August 11, 10:37 AMEDT | Last 1 Year: average on real-time
Breaches (filtered)
nents found, displaying 1to S L:,LJ;'J;:J,J* Show S -
Y ) Y X X Yot
Severity * | B: hN * | Deviee * Device = |V Affected Objects = |V Policy = |V Rule = ‘Creahon = n@uiﬁed > | state*
i Type “rimc Time
High
1O Path Fabric:100000051E023364]  Availability 1O Path 2014007721 2014108111
CRITICAL  pedundancy 1042794163 Hypervisor - 2y-000192606327 Physical Redundancy 11:12:33E0T 00:03:29epT ACTIVE
Connectivity
Breach details (fiitered) Device Summary (filtered)
One element found
| 'Y Message + | 'Y Recommendation = \ [Ybeviee a

Fabric redundancy from host

Verify that a redundant fabric is connected, up
10.127.94.163 to array

and running.You can manually re-discover the
000192606327 was found to be  fabric to update the Repository; you do not have
1 fabrics, but was defined to be | to watt for the next poll as specified in the
greater than or equal to 2 fabrics = relevant data collection policy.

10.127.94.163
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Shown here is an example of a breach that has violated the I/O Path Redundancy Rule. This is

an ESXi server. The rule requires that the ESXi server should be connected to two fabrics for
redundancy. In this environment there is only one fabric. So this is highlighted as a single

point of failure.
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Inactive Breaches
All Operations C i S ge Compli. B h Report Compliance Reports All Inactive Breaches
Compliance Reports / All Inactive Breaches
2014, July » August, the 11 at 11:34 AMEDT | Last 1 Month: average on real-time
Breaches
172 elements found, displaying 1to 5 [ 2 l 3 ] 4 I 5 ] 6 I 7 I > I >> jShow 5 v
il h g Y Device |Bevice s |Anectes 2 | ¥ poticy 2 [T ¢ |Sreation |mosoas |Y
i s ice < vice & s icy = < reation & ified < =
Severity BreachName T Obj Rule Time Time State
Unused
LUN:LOGICAL EMC Best 2014/08/05
Unused Volume  Unified Volume  2014/07/27
CRITICAL Array UNIT NUMBER Practice 14:08:16 RESOLVED
Masking Entries VNX-152 “ c i :hsking 00:00:06 EDT EDT
DI ntries
Unused Volume ENC Bost Voo | 2014727 | 20140000
CRITICAL Masking Entries 000192606327 = Array LUN:0063 Practice ) asking | 00:00:10 EDT | 14:08:16 EDT RESOLVED
Configuration Entries
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When the breach is rectified, it is moved to Inactive Breac
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hes with the state “RESOLVED”.
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Al

EMC Support Matrix / View Breaches
2013 » 2014, August 11, 10:58 AMEDT | Last 1 Year

View Breaches

7 elements found, displaying 1to S

EMC Support Matrix Breaches

View Policies

EMC Support Matrix View Breaches

save or cancel

Show 5 v

Severity * Y Breach Name = AL = Ievice = Iﬂected %+ |'Y Rule - |Y aul Y $
erity * | Device ~ - g ~ | Poli State ~
ty Type Objects =
Base Connectivity 2 Base Connectivity EMC Support
MAJOR © Interoperabilty for Hosts 10:127.94.161 || Hypervisor Interoperability for Hosts = Matrix ACTIVE
Breach Details Device Summary
One element found One element found
Y Message : ‘Y Recommendation + ] lY Device $

The following properties are either

pot matched or mub-matchfd Please match the
:10.127.94.161 Host Model : un-matched/multi matched
UCSC-C220-M3SHBA Model :

LPe12000 8Gb Fibre Channel Host components fo proper. values.
Adapter

10.127.94.161
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Shown here is an example of a breach of the EMC Support Matrix. The HBAs on this ESXi
server are not matched with the ones listed in the Support Matrix.
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Track Configuration Changes — Zoning Changes

All - O c Storage Compli Track C ion Changes

Storage Compliance / Track Configuration Changes

2014, July » August, the 11 at 11:20 AM EDT | Last 1 Month

W 'Y Description e TY Device ;jx — O#of a
e oty | stz :
TUMZEDT | evx 161.me 1521 1 he abrc 1000000S1E0Z3064 | 100000051£023%64 :
e | e ™ | worwsmaes o
fg?mso 3 11& mg:; DeZs; 3_61461_vnx_1 52_2 has been added to the fabric OIS IEDo 9958 .
e .
TEMZEDT | oo 161.vme_152.2 n the abrc 1000000510764 | 100000051£023%64 0
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Configuration changes are tracked by ViPR SRM. In this environment two new zones were
created to enable an ESXi server to access block storage from a VNX. The changes that were
made on the Brocade switch are captured and reported.

Copyright © 2014 EMC Corporation. All rights reserved. Module 4: Alerting in ViPR SRM 35



All Operations Compliance Storage Compliance

2014, July » August, the 11 at 11:20 AMEDT | Last 1 Month

2014/08/06 The masking configuration of LUN LOGICAL UNIT NUMBER 8 in array
18:3420EDT | Unified VNX-152 has been changed

2014/08/06 The masking configuration of LUN LOGICAL UNIT NUMBER 62 in array
18:3420EDT  Unified VNX-152 has been changed

2014/08/06 The masking configuration of LUN LOGICAL UNIT NUMBER 10 in array
18:3420EDT | Unified VNX-152 has been changed

2014/08/08 The masking configuration of LUN LOGICAL UNT NUMBER 2 in array
18:34:20EDT | Unified VNX-152 has been changed

2014/08/06 The masking configuration of LUN LOGICAL UNIT NUMBER €3 in array
18:34:20EDT  Unified VNX-152 has been changed

2014/08/08 The masking configuration of LUN LOGICAL UNT NUMBER 6 in array
18:34:20EDT | Unified VNX-152 has been changed

Track Configuration Changes — Mapping/Masking

Track Configuration Changes

Storage Compliance / Track Configuration Changes

Unified VNX-152

Unified VNX-152

Unified VNX-152

Unified VNX-152

Unified VNX-152

Unified VNX-152

LOGICAL UNIT NUMBER & 0
LOGICAL UNIT NUMBER 62 0
LOGICAL UNIT NUMBER 10 0
LOGICAL UNIT NUMBER 2 0
LOGICAL UNIT NUMBER 63 0
LOGICAL UNIT NUMBER & 0
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LUN Mapping and Masking changes on the array are reported as well. In this environment,
LUNs were created on the VNX to be provisioned to an ESXi server. This is reflected in the

report shown.
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Situations to Watch

All Operations Situations to Watch

Operations / Situations to Watch

August 2014, Monday 4 » Monday 11, 11:38 AMEDT | Last 1 Week

Copyright © 2014 EMC Corporation. All Rights Reserved

Y Reports

Alert: Configured Critical Devices' Alerts
Alert: Devices with Critical Alerts

Alert: High Impact Alerts

Alert: Host Impact Analysis

Availability: Disks Failed

Capacity: High FileSystem Utilization (%)
Compliance: LUN Service Level

c Pool O

c : Pools with capacity > 178

Compliance: Primary LUNs not Masked or not Mapped
Performance: High CPU Utilization (%)

Performance: High Memory Utilization (%)
Performance: High Traffic Utilization (%)

Per Worst Disk Times

Per! : Worst LUN Time

Storage Reclamation: Allocated LUNs with no VO

Storage R ion: O

Module 4: Alerting in ViPR SRM

There are a number of useful reports available for Situations to Watch.
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All Operations

Situations to Watch

o i Pool Oversub

Situations to Watch / Compliance: Pool Oversubscription

Situations to Watch — Pool Oversubscription

August 2014, Monday 4 » Monday 11, 11:42 AM EDT | Last 1 Week
ents splaying a nts Show ALL «
|y amray = | ¥ Pool IMI_ O Total . | D Pool . | O Pool . |0 Pool .| 0%, 0% .
Y.~ Y T ~ | Usable ~ | Enabled ~ |Subscribed ~ |Oversubscribed ™ Used ™ |Subscribed ¥
000192606327 ' P1 Thin Pool  2.10 GB| 210GB| 42168/ 240681 0.14 200.00 ©
000192606304 = ESXi_RAIDS Thin Pool  50.00 GB | 50.00 GB i 92.00GB| 42.00 GB wi 0.19 184.00 @
000192606327 ESXi_RADE Thin Pool | 50.00 GB | 50.00 GB i 62.00GB| 12.00 GB =| 0.02 124.00
000192606327 BC_FC_RAID1  Thin Pool 50.52GB| 50.52 GB ww—{ 50.52GB| 0.00GB| 16.51 100.00
000192606304 BC_FC_RAD1 | Thin Pool A 50.52 GBI 50.52 GB s 50.52GB| 0.00GB! 1251 100.00
Unified Storage
VNX-200 File Pool 0 Pool 11.79 TB wewi 10.25 T i 0.00GB| 86.88 © 86.88
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Shown here is an example of the Pool Oversubscription report. Note that there are a few
pools that are subscribed beyond 100%. The storage administrators of the respective arrays
should watch the utilization of these pools.
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Module 4: Alerting in ViPR SRM

Lesson 2: Summary

During this lesson the following topics were covered:
Need for storage compliance monitoring and reporting
Managing storage compliance rules and policies
Viewing and acting on compliance breach reports
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This lesson covered the Storage Compliance solution pack. The interfaces for viewing and
managing policies and rules were discussed as well as a discussion on breach reports.
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Lab: Examining Alerts in ViPR SRM

This lab covers :
Navigating to alert reports
Examining alerts to understand the sources
Viewing compliance breaches
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This lab covers Alerts and Compliance Breach reporting.

Copyright © 2014 EMC Corporation. All rights reserved. Module 4: Alerting in ViPR SRM 40



Lab Debrief: Examining Alerts in ViPR SRM

This lab covered :
Navigating to alert reports
Examining alerts to understand the sources
Viewing compliance breaches

Copyright © 2014 EMC Corporation. All Rights Reserved Module 4: Alerting in ViPR SRM 41

This lab covered navigating to the alert reports, examining alerts to understand the sources,
and viewing compliance breaches.
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Module 4: Summary

Key points covered in this module:
Alert handling
Sources of alerts
Available alerts for discovered Cls
Storage compliance reporting and compliance based alerts
Monitoring the storage infrastructure using situations to watch
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This module covered Alert and Compliance reports available in ViPR SRM.
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Module 5: Service Levels and Chargeback Accounting

Upon completion of this module, you should be able to:
List and define storage service levels for ViPR SRM
Locate service levels for storage and storage capacity
Modify a service level by disk technology
Explore and interpret chargeback reports
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This module focuses on the definition and modification of service levels in ViPR SRM. An
overview of chargeback reporting is also covered in this module.
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Module 5: Service Levels and Chargeback Accounting

Lesson 1: Service Levels

This lesson covers the following topics:
* Service level capacity
* Usable capacity by service level
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This lesson covers an overview of ViPR SRM service levels and service level capacity .
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Storage Service Level Definitions

Disk Technology Service Levels

m RAID Type Disk Technology m Disk Speed

Platinum Flash Drive, Enterprise

Flash Drive
Gold RAID-1 Fibre Channel < e
Silver RAID-5 Fibre Channel * *
Bronze * SATA * *

Other Pre-defined Service Levels

System Resource purpose=='System Resource’

Pool Contributor purpose=='Pool Contributor’

FAST VP FAST managed LUNs are tagged as FAST VP for this service level

Other Thick LUNs or Non-FAST thin LUNs not already tagged with a service level

Copyright © 2014 EMC Corporation. All Rights Reserved Module 5: Service Levels and Chargeback Accounting 3

There are four default storage service levels - Platinum, Gold, Silver, and Bronze. You can see
the criteria used to determine the service levels in this table. The criteria for service level
definition depends entirely on Disk Technology, with the exception of Fibre Channel disks.
These devices consider RAID Type protection as part of the service level definition.

There are four other default service levels. System Resource and Pool Contributor service
levels are tagged for LUNs that have a ‘purpose’ attribute to define their service level name.
The collector tags the LUN with the name during discovery. LUNs are tagged as belonging to
the FAST VP service level if they are marked as FAST VP LUNs during collection, they will not
otherwise be tagged with a FAST VP service level. All FAST VP LUNs are added to the generic
FAST VP service level until an administrator configures more specific FAST VP filters.

Finally, the other service level is tagged for any LUNs not otherwise categorized and do not
map to a service level.
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Service Level Capacity

Service Level Definition for Storage

Disk groupings based on disk type, protection level, disk size, and spindle speed

Service Level Capacity

All Explore Storage More Reports Service Level Capacity
- =
ijmce S ‘GE:';”""’ S (GB";S“’ 8 (G:;'ee = Used Trend = | |\ =
silver 288.66 40.21 248.45 40.21 - 13.93
Bronze 1,012.00 962.12 4988 962.12 - 95.07 @
FAST VP 46.39 46.39 46.39 - 100.00 &
Other 0.00 0.00
Gold 84,69 0.36 84.33 7.25 A 0.43
1,431.75 1,049.09 382.66
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Service levels across EMC storage arrays are defined as disk groupings based on disk types,
protection levels, disk size, and disk spindle speed. Each group is identified by name.

Selecting ‘Service Level Capacity’ shows a list of Service Levels defined in the ViPR SRM along
with their Usable capacity, Used space, Free space, a Used Trendline, and the percentage of
the service level Used from all discovered arrays. The eight service levels shown here are
predefined upon installation of the ViPR SRM. Some predefined service levels may be edited.
The exceptions are: System Resource, Pool Contributor, FAST VP, and Other. These service
levels are defined based on how the storage in the service level is used, rather than the disk
storage type used to define other service levels. The following definitions apply to service
levels which cannot be modified:

Pool Contributor: used for all data devices and save devices.
System Resource: used for gatekeepers, VCMDB, DRVs, and so on.
FAST VP: used for devices associated with a FAST Policy.

Other: used for devices that do not have characteristics such as RAID level or Disk
Technology to map to Service Levels.

NOTE: The Service Level Capacity report table may also be viewed as the Usable Capacity by
Service Level report in the Report Tree under Dashboards>>Storage>>Block Capacity
Dashboard.
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Service Level Capacity
All Explore Storage More Reports Service Level Capacity
Y Service Level s Usable (GB) S Used (GB) = Free (GB) + Used Trend s % Used =
| I |
Silver Sum of 40.21 248.45 40.21 13.93
Usable
column in
Silver\_ silver table
- " -Y Array 'Y Service [ Usable Used Free _ [ Used . [ % .
VLT ‘YV""’“' | Model | Level " | e “le 7B 7 |Trend " |usea |
) EMC ’ . -
Unified VNX-152 | o o VNX5400 Silver 2821 2821 0.00 28.21 100.00 ©
EMC -
000192606327 ' VMAX20K Siver 12423 124.23
Corporation
EMC ) —
000192606304 | . ! VMAX20K Silver 136.23 12.00 124.23 12.00 8.81
orporation
288.66 40.21 248.45
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The Service Level Capacity chart provides hyperlinks to expand each service level. In the
example shown, the Silver service level is expanded. Each discovered array is shown in this
table and the array capacity usage metrics and service level availability is recorded for the
service level shown. The percentage Used column represents the amount of Service Level
capacity usage for the particular array, not the Service Level as a whole. This is an important
distinction as the percentage Used for the Silver service level across all discovered arrays is
slightly more than half the Usable capacity, but the percentage Used for the array VNX-152 is
showing that all the storage available to this array in the Silver service level is consumed.

Copyright © 2014 EMC Corporation. All rights reserved.
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Array By Service Level

14, Thursday 24 » Thursday 31, 9:32 AM EDT | Last 1 Week

Click to display column definitions

EMC

Corporation VMAX20K

EMC

Sy rix Corporation

VMAX20K

Unified
VNX-152

EMC

8 CLARION Corporation

More Storage Inventories / Array by Service Level

X - )
“l‘ypcy‘ ‘MI °’

Al Explore Storage More Storage Inventories Array by Service Level

Show ALL «

‘ sed
|om) ,
100.00 ©

0.44

v ¥
Service ¢
Level

|'Y Array =
L

000192606327 A FAST VP

000192606304 Gold

Unified

VNX-152 S

100.00 ©
- 0%
? |Used *
100.00 @
43.91 w 4372 0.44
28.21 w] 0.00 100.00 ©
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The Array by Service Level tab shows the usage and availability of storage in each Service
Level on a per array basis for every discovered array in the system. The percentage shown in
the percent (%) used column represents the amount of a particular Service Level consumed

by a specific array.

Copyright © 2014 EMC Corporation. All rights reserved.
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Module 5: Service Levels and Chargeback Accounting

Lesson 1: Summary

During this lesson the following topics were covered:
Service level capacity reporting in ViPR SRM
Usable capacity reporting in ViPR SRM

Copyright © 2014 EMC Corporation. All Rights Reserved Module 5: Service Levels and Chargeback Accounting 7

This lesson covered service level definition and reporting of service level capacities in the
ViPR SRM.
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Module 5: Service Levels and Chargeback Accounting

Lesson 2: Modifying Storage Service Levels

This lesson covers the following topics:
* Service level definition
* Service level editing

Copyright © 2014 EMC Corporation. All Rights Reserved Module 5: Service Levels and Chargeback Accounting 8

This lesson covers an overview of modifying ViPR SRM service levels.
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ViPR SRM Service Level Definitions

Service Level definitions are in Centralized Management:
+  Set the context to Administration> Centralized Management (CM)

« Click on CM and in the new CM browser window open Groups
Management and select Service Level by LUNs

4 Groups Management
Business, Customer & Application ownership

Device Grouping

Service Level by LUNs

Copyright © 2014 EMC Corporation. All Rights Reserved Module 5: Service Levels and Chargeback Accounting a

ViPR SRM permits storage service levels to be modified through the Groups Management
utility in Centralized Management using the Service Level by LUNs option. All service levels
are shown here and the LUNs that make them up.
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Service Level by LUNs

4 Edit

FAST VP
Platinum
Gon |
Silver
Bronze
Custom1
Custom2
Custom3

Other

Service Level

System Resource

Pool Contributor

i View All Service Level Rules

@) Service Level rules are applied in the order shown. The first matching service level is assigned.

{) This table is only a preview. Use the search for more detailed results. Note that the search feature might take up to several
minutes depending on how much data you have.

Device name
L
000192606304

000192606304
000192606304
000192606304
000192606304
000192606304
000192606304
000192606304
000192606304
000192606304

type

Device | Device
| model

VMAX20K
VMAX20K
VMAX20K
VMAX20K
VMAX20K
VMAX20K
VMAX20K
VMAX20K
VMAX20K
VMAX20K

RAID
| Type

RAD-1
RAD-1
RAD-1
RAD-1

Disk
| Technology |

SAS

Fibre Channel
Fibre Channel
SAS

Fibre Channel
Fibre Channel
Fibre Channel
Fibre Channel
Fibre Channel

Fibre Channel

Disk

Size

Search

Component

type
LUN
LUN
LUN
LUN
LUN
LUN
LUN
LUN
LUN
LUN

dcard

Component | Storage | Policy

name Pool | Name |
0028 NA
0029 NA
0024 NA
0032 NA
0033 NA
0034 NA
003s NA
0038 NA
0037 NA
0038 NA

Copyright © 2014 EMC Corporation. All Rights Reserved
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Each service level defined for storage, is presented in the Service Level by LUNs option of
Groups Management. Service levels may be highlighted by a gray box. A service level in a
gray box is one which has its definition fixed and is prevented from being modified. This is
noted by the Edit function in the window being shadowed. All other service levels may be

modified.

To modify a service level, simply click on the level of choice and click the Edit link. The

example presented here is for the Gold service level.

Copyright © 2014 EMC Corporation. All rights reserved.
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Modifying the Gold Service Level

Edit Service Level

Service Level |3old Path : Gold
Minimum Response Time -

Maximum Response Time S

Cost per GB 0.3

Must define units for time and cost

Copyright © 2014 EMC Corporation. All Rights Reserved Module 5: Service Levels and Chargeback Accounting 11

The Gold service level, in addtion to the Bronze, Silver, and Platinum service levels, is defined
for a minimum and maximum response time as well as a cost factor per GB for the storage.
These factors are defined for each service level. For example: Gold is 4,5, and .3 while Bronze
is 10,12, and .1 and Platinum is 1,2,and .5

It can be noted that Bronze service level storage is rather slow and inexpensive, while
Platinum service level storage is fast and the most expensive.
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Gold Service Level Rules
Rule set for the Gold service level
v Show set of rules
Component type v Is + LUN
A service level
AND RADT, Starts with RAID-1
may have many e b | il
rule sets that AND Disk Technology v s + Fibre Channel
define it. - JE—
vp . r nn
Component type - .,+ Add rule [ —-- —LL- ]
D Type Operation r.hxed
on (TEEE— Starts with ~
isk Size : y AT A ]
) nds with SATA
Disk Speed Contains
dgstype .
© Add new rules set Storage Pool Bi"my NL SAS
Is FAST Managed .
Policy Name Widcard SAS
. - Purpose ;.
Click to show query VPR virtual pool name N/A
Show Members Advanced

Copyright © 2014 EMC Corporation. All Rights Reserved Module 5: Service Levels and Chargeback Accounting 12

The rule set shown shown here for the Gold service level shows that this service level is
defined for LUNs configured on Fiber Channel disks in RAID-1 configurations. It does not
require the disk storage to be of any certain size (density) or rotational platter speed.

Any rule set may be modified by either clicking the trash can icon next to a particular rule to
delete it or by clicking the + Add rule link to permit a new rule to be created for the rule set.

There must be one rule set enforced at all times and it cannot be deleted. However, any
other rule set that has been created for this service level may be deleted by clicking the trash
canicon in the blue bar. New rule sets may be created by clicking on the Add new rules set

button.

If the link Click to show query is used, the output will be the query used to identify storage
fitting the rule set. The query strings are easily copied and pasted into other fields that will
accept strings.

The Show Members button will produce a pop-up window listing all the LUNs that are
members of this service level. This is the same table that was seen for the service level in the
Service Level window.

Copyright © 2014 EMC Corporation. All rights reserved. Module 5: Service Levels and Chargeback Accounting
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Lab: Part 1 - Service Level Consumption

This lab covers :
- Service Levels

Copyright © 2014 EMC Corporation. All Rights Reserved Module 5: Service Levels and Chargeback Accounting 13

This lab covers the use of ViPR SRM for monitoring and reporting on storage service levels.
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Lab Debrief: Part 1 - Service Level Consumption

This lab covered :
Service Levels:
Consumption rates
Which service levels were at 100% and why

Copyright © 2014 EMC Corporation. All Rights Reserved Module 5: Service Levels and Chargeback Accounting 14

This lab covered the use of ViPR SRM for monitoring and reporting on storage service levels.
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Module 5: Service Levels and Chargeback Accounting

Lesson 2: Summary

During this lesson the following topics were covered:
Service level definition
Service level editing

Copyright © 2014 EMC Corporation. All Rights Reserved Module 5: Service Levels and Chargeback Accounting 15

This lesson covered the process of identifying and modifying service levels defined in the
ViPR SRM application.
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Module 5: Service Levels and Chargeback Accounting

Lesson 3: Chargeback Reports

This lesson covers the following topics:
Chargeback by group
Chargeback by host/hypervisor
VNX chargeback
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This lesson covers an overview of chargeback reporting in the ViPR SRM by group and host.
Chargeback examples are also discussed for VNX.
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Storage Chargeback

Chargeback

Chargeback aligns the cost of storage service delivery with business
requirements.

Chargeback reporting must identify both the storge allocated and the
storage consumed by hosts and user-defined groups

Chargeback reports may be generated for storage shared by members
of a group

Chargeback for shared storage may be made to only one member of
the group, or it may be divided equally among them

Copyright © 2014 EMC Corporation. All Rights Reserved Module 5: Service Levels and Chargeback Accounting 17

Chargeback (or Showback) reports are effective means of aligning the cost of service delivery
with business requirements. IT chargeback is meant to bring excessive storage demands in
line with actual business needs which should lead to significant storage cost reductions. A
company’s IT organization however, may struggle with user bias toward over-allocating
storage. Business units within the company over time may have come to expect an excess of
storage capacity out of fear of interruption if storage capacity is depleted. Unfortunately, this
practice results in very low storage utilization and poor use of capital assets. Whenever this is
the case, the IT organization can use chargeback to raise users’ awareness of the costs of
over-allocation and under-utilization, to attain more reasonable storage allocations.

Chargeback reports will always therefore include the storage allocated and the storage
consumed whether the report is generated for individual hosts or host groups sharing the
storage.

Copyright © 2014 EMC Corporation. All rights reserved. Module 5: Service Levels and Chargeback Accounting
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AL
Chargeback Organization

Chargeback is based on the storage allocated and the storage consumed as

replicas by a host or group.

Devi/Test
Server
Array#1

. Copy for testing new
—> T version of application
volume SCOBY) Mapped to Dev server
Snapshots IJI g Local
H -y Mapped/maskedto

Array #2

DR Copy. May or
may not be mapped
to a DR server

>4 Remote
copy

— backup server

Backup
Server

Primary storage: storage visible to the host as a LUN
Total storage: storage that includes all copies such as snapshots, clones, and mirrors

Copyright © 2014 EMC Corporation. All Rights Reserved Module 5: Service Levels and Chargeback Accounting 18

Chargeback is always a measure of the storage presented (or allocated) to a host or group
and the storage consumed as replicas of the presented storage. Storage is broken down into
two categories: 1) Primary storage, which is storage presented to a host as one or more LUNs
and 2) Total Storage which includes all copies of the primary storage such as snapshots,
clones and mirrors.

If when viewing chargeback reports, it is noticed that the primary and total storage are the
same value, it indicates that there are no copies of the primary storage.

If when viewing chargeback reports, it is noticed that the presented and used storage are the
same for either primary or total storage, this is the ideal condition where no storage is
under-utilized. Generally, however, the used value will be less than the presented value.
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Chargeback Reporting by Group

4 Dashboards
4 Storage
» Enterprise Capacity Dashboard

b Flle Capacty Deshboard All Dashboards Storage Chargeback by Group

p Virtual Storage Dashboard

Fl Chargeback by Group

p Primary Used Chargeable

} Primary Presented Chargeable

-

Total Used Chargeable

b Total Presented Chargeable

Chargeback by Group / Primary Used Chargeable

Primary Used Chargeable:

2014, Friday, July 25 » Friday, Avgust 1,215 20 £07 | Last1week | Chargeback is calculated chargeable capacity
across service levels for deduplicated by shared
physical and virtual hosts capacity
Primary )
b s | Y Host — Gold % |o = 3 Fast ., (O 3 Other * |Used ¢ | Primary 2
Group Type | | Silver Bronze VP | VirtualStorage ‘ R Usad I
Provider | ervisor 000GB |26300MB |1200GB |96205GB | 29.50GB 000GB | 29.48GB 10178 10178
Tenant
2::’:’ VituaMachine | 000GB | 14300MB | 1200GB | 27.00MB | 29.50GB 000GB | 6%.15GB 7125668 | 7125668
:;pwws Hypervisor 000GB | 26300MB |1200GB |96205GB | 29.50GB 000GB | 29.48GB 10178 10178
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Chargeback by Group is located in the Storage node of Dashboards. Each group listed is
separately charged for the storage it uses in each service level defined across the discovered
datacenter. Service level segragation is important since disk types vary in price as well as
other attributes associated with the service levels. The Primary Used Chargeable column
reflects the sum of the Used Capacity for all Primary LUNs attached to the host in each
service level. VirtualMachines are totaled using the sum of their LUN capacities backing the
RDM devices plus the capacities of the Virtual Machine definition files (ex: vmdk).
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Chargeback by Group: Primary Storage
Chargeback by Group / Primary Used Chargeable

14, Friday, July 25 » Friday, August 1, 9:15 Al | Last 1 Week

All Dashboards Storage Chargeback by Group Primary Used Chargeable
Primary Used <= Primary Presented

Primary
T . | T Host = & e = Fast = ~ o - &
s s " s Gold < z B v A = Other - Used + |Primary <

Group Type Platinum VirtualStorage e ble Used
:;:‘;:(” Hypervisor 0.00 GB 263.00 MB 12.00 GB 962.05GB 29.50GB 0.00 GB 29.48GB 10178 10178
élVM VirtualMachine 0.00 GB 143.00 MB 12.00 GB 27.00 MB 29.50 GB 0.00GB 656.15GB 712.56 GB

uests
Al

0.00 G 263 B 12.00 G 962.05 G 29.50 G 0 Gi 29.48 G 01T
Hypervisors Hypervisor 0.00 GB 0o N 2.00 GB 2. 8 B8 0.00GB -] 1 B

Chargeback by Group / Primary Presented Chargeable | virtual Machines =Must

4, Friday, July 25 » Friday, August 1, 9:36 AMEDT | Last 1 Week take into account RDM
devices
Prima
T « Y Host " Gold * a a Fast . > A Ilrelemc;y
c x * | Platinum * * | sin v | B = = | virtualse * |other
roup Type atinum ilver ronze VP irtualStorage r Chargeable
f.m‘”d" Hypervisor 000GB [21.296B [1200GB [981.97GB | 5895GB 000GB | 2948GB 1.08 TB
enant
']

(R VituaMachine | 000GB | 2117GB | 12.00GB 27.00MB | 58.95GB 0.00GB 3.0378 31478
Guests
o Hypervisor 000GB [21.29GB [12006B [981.97GB | 5895GB 000GB | 2948GB 1.08TB
Hypervisors . - b
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Chargeback by Group report displays the Service Level Chargeable capacities roll up for all
Physical Hosts, Hypervisors and VM guests per user-defined group.

Primary Used: Sum of the capacities for all primary LUNs attached to a given host. For
virtualized capacity, Primary Used is the total capacity of the Virtual Volumes directly
attached or presented as RDMs plus VMDK file capacities.

Primary Presented: Presented capacities for all primary LUNs attached to a given host. For
virtualized capacity, Primary Presented is the total capacity of the Virtual Volumes directly
attached or presented as RDMs plus VMDK file capacities

Storage presented is always greater than or equal to the storage used for physical hosts.
Primary storage presented is storage that a host is presented as LUNs from the storage array.
The host may or may not consume all of this storage. It is important to the Administrator to
determine how much of this storage is being consumed so that decisions about how much
storage should be presented to each host and from which service level this storage should
come.

Copyright © 2014 EMC Corporation. All rights reserved. Module 5: Service Levels and Chargeback Accounting
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Al Dashboards Storage Chargeback by Group

Chargeback by Group / Total Used Chargeable

14, Friday, July 25 » Friday, August 1, 9.46 AM EDT | Last 1 Week

Y a | Y Host
Group ~ |Type

Silver = Bronze
::;‘:f' Hypervisor 000GB |267.00MB | 1200G8 | 96205GB
o) VituaMachine | 0.00GB | 147.00M8 | 1200G8 | 27.00MB
Guests
Al »
Hypervisor 000GB | 267.00MB | 1200G8 | 96205GB

Hypervisors

Copyright © 2014 EMC Corporation. All Rights Reserved

T ve

Chargeback by Group: Total Used Chargeable

Total Used Chargeable

46.35GB

46.35GB

Fast

Greater than Primary
Used. Check for Replicas
and FAST VP usage

- Total
7 |Used

VirtualStorage *
0.00GB 29.48GB 10378

0.00 GB 656.15GB 729.41GB 729.41G8B
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Total Used: The sum of the capacities for all LUNs attached to a given host including replicas
and LUNs for RDMs of a given host plus VMDK file capacities. For virtualized capacity, Total
Used is the minimum of used versus presented capacity for all LUNs backing the Virtual
Volumes directly attached or presented as RDMs including those LUNs' replicas plus VMDK

file capacities

In this example, the total used for chargeback exceeds the primary storage used by the host
groups. This could be due to replicas being used by the host groups, conversely, if the total
used and the primary used were the same value then replicas would not be included in the
chargeable storage for the host groups. The Fast VP service level also shows more total used

chargeable storage than primary used.

Copyright © 2014 EMC Corporation. All rights reserved.
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Chargeback by Group: Total Presented Chargeable

Al Dashboards Storage Chargeback by Group Total Presented Chargeable

Chargeback by Group / Total Presented Chargeable

4, Friday, July 25 » Friday, August 1, 10:24 AMEDT | Last 1 Week
« |Y Host ~ b - |0 Fast . (O -~ |0 G

CGroup ~ | Type T | Platinum ~ Silver ~ Bronze ~ 2 — | VirtualStorage ~ | Other |
| |

Provider Gl 3197 G G 2048 G

Tonsck Hypervisor 0.00 GB 12.00 GB 981.97 GB 0.00 GB 29.43GB

ALV Virtualdachine | 0.00 G8 120068 | 27.00MB 00068 | 30378

Guests

Al :

: 5.5 1 1.97 7 1 1
W isors  Hypervisor 0.00GB 25.50 GB 2.00GB 981.97 GB 5.80 GB 0.00GB 29.48GB 0978 09 T8

f: : \ Values for Gold and FAST VP in Total Presented Chargeable exceed their value in
Primary Presented Chargeable
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Total Presented: Presented capacities for all LUNs attached to a given host including replicas
and LUNs for RDMs of the given host plus VMDK file capacities. For virtualized capacity, Total
Presented is the presented capacity for all LUNs backing the Virtual Volumes directly
attached or presented as RDMs including those LUNs' replicas plus VMDK file capacities.

The Toal Presented Chargeable is larger than the Primary Presented Chargeable indicating
that there is storage presented to host groups that is not a part of the presented primary
storage. This storage is associated with the Gold service level (which could be taken as local
replicas), and the FAST VP service level.
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Example: Total Used Chargeable for a Virtual Machine

All Dashboards Storage Chargeback by Group Total Used Chargeable All VM Guests W2K8R2-183, S02cacc2-fe6d-dfd7-48a5-8c38d7ee2fd7?

All VM Guests / W2K8R2-183, 502cacc2-fe6d-dfd7-48a5-8c38d7ee2fd7

Thursday 14 » Thunday 21 | Last 1 Week: average on 1 day

For the capacity to be assigned to a serviceeve: 1, the LUN providing the storage must be monitored (in the last 24h)

Drill down from here

Physical LUN/Disks (RDM)

snow AL

0 Remete
0 ‘ O primary |Locat  [Okmeat!|memete 0 Totat
T |7 v Amay o UM Dy | Teeat o [Gommected . [Servicn . 0,20 o (Wl ;I meptien o [Repriens [RePtiea o [0 o [0 wm |0 veex
R Used Used — Chargeable | SL Chargeable | SL Argeable | chargeable o -

Capaecity

o, seans ocs | 1osce waarzus meTve | oscs meTve | tosce °

o oxce | 1osce waamae meTve | 1osce meTve | rosce ° .

e - wcs [10s0s |2nos |waskaus [merve | 1ssos [mstve | 1osoe 2108 ° N

HARD 105G 211G 108G 105 G8 » 44 &

Mo oics | tosce | 21ce  waamE  EASTVR v mstve osce 2nce P N

* Primary is a clone source
+ Target replica is the same size as the source
* Total used and charged is the sum of source and target
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Note that for the first 4 devices the total used chargeable storage is 2.11 GB, this is the result
of 1.05 GB being used as Primary and its Local replica capacity is also 1.05 GB. The primary
volumes are acting as clone sources and the the local replicas are acting as the clone targets.
ViPR SRM calculates Total Used Chargeable storage as Primary + Local Replica which in this
case is the sum of 2.11 GB
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Chargeback by Host

4 Explore
4 Storage

) Storage Systems

41 HNowm Sanorts Capacities apply to all host
Enterprise Capacity
File Capacity typeS: .
* Hypervisor

Virtual Storage Capacity

4 Chargeback by Host i VM .
4 Chargeback by Host/Hypervisor ‘ HyperVISor CIUSter

S Privory Usod Chargontie * Passively Discovered Hosts

p Primary Presented Chargeable
p Total Used Chargeable

p Total Presented Chargeable

p Chargeback by Virtual Machine
p Chargeback by Hypervisor Cluster

p Chargeback by Passively Discovered Host
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Chargeback costs can be generated against individual hosts using the ViPR SRM. Host
categories are created to make locating hosts more convenient. The reports presented for

host chargeback only include the amount of storage by capacity to charge for and not the
actual cost itself.
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Chargeback Reports — Primary Host Storage

All Explore Storage More Reports Chargeback by Host Chargeback by Host/Hypervisor Primary Used Chargeable
Chargeback by Host/Hypervisor / Primary Used Chargeable

4, Friday, July 25 » Friday, August 1, 11 ! | Last 1 Week

A Y ” » - . o Fast _ ” . Primary . .
¥ Host < :,‘;‘;: | platinum~ | €™ % ISiiver * Bronze * |vp * | VirtualStorage © | Other ~ g"::gubk s :"':':" ¥
10.127.94.161 | Hypervisor 45.00 MB 108 GB G8
10.127.94.163 | Hypervisor 68.00 MB 843G8B 4GB
10.127.94.178  Hypervisor 33.00 MB

Chargeback by Host/Hypervisor / Primary Presented Chargeable
4, Friday, July 25 » Friday, August 1 AME | Last 1 Week Primary used < Primary presentEd ‘

. £ “ . R R R Fast . . . Primary \ i R
VHoat > :,';: T | Platinum ~ Gold = |Silver * |Bronze vP ” |VirtualStorage © | Other ~ z’::r;:‘:.:e 4 :::::;Z“ -
10.127.94.161 Hypervisor 45.00 MB 46.32GB 1263 GB 539.96 GB
10.127.94.163 Hypervisor 21.10GB 1263 GB 1684 GB

10.127.94.178 ' Hypervisor 33.00 MB 10.02

02GB 10.05GB 10.05GB
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Chargeback by Host or Hypervisor displays Service Level Chargeable capacities per use case:

Storage definitions for Primary Used and Primary Presented follow:

Primary Used: The sum of the used capacity for all primary LUNs attached to a host. For
virtualized capacity, Primary Used is the total capacity of the Virtual Volumes (RDM +
Datastore) presented to the given host.

Primary Presented: Presented capacities for all primary LUNs attached to a host. For

virtualized capacity, Primary Presented is the total capacity of the Virtual Volumes (RDM +
Datastore) presented to the given host.

Hypervisor primary storage presented is greater than the primary storage used. Total
chargeable storage to these hosts that is primary presented storage is also greater than the
charge for total primary used storage. Hypervisor hosts should frequently be reviewed to
determine if the storage presented is unnecessarily high and can be scaled back to keep
charges in line with use. Two of the Hypervisor hosts in these tables are well matched in
primary storage presented and primary storage used. One Hypervisor has 10.05GB
preseneted to it, but is using only 137MB of that storage. This storage may be over
subscribed to the Hypervisor and should be considered for scaling back. When Primary Used
is equal to Primary Presented, this is ideal, since all the storage charges on the host were
adequately estimated against the needs it had for capacity.

Copyright © 2014 EMC Corporation. All rights reserved. Module 5: Service Levels and Chargeback Accounting
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Chargeback Reports — Total Host Storage

Chargeback by Host/Hypervisor / Total Used Chargeable

14, Friday, July 25 » Friday, August 1, 11:40 AM E | Last 1 Week

Total

Y
Y Host < :,'"' * | platinum~ [V GoM < |giiver ¥ |Bronze vaa“ * | Virtuaistorage © | Other ~ :::drgeable * d.::w v
10.127.94.161 | Hypervisor | 0.00GB | 49.00MB | 000GB | 48096GB | 3371GB 000GB | 1263G8B 527.35G8
10.127.94.163 | Hypervisor | 000GB  6800MB | 000GB | 480.96GB | 1264GB 000GB | 16:84GB 510.51GB
10127.94.178 | Hypervisor | 0.00GB | 3300M8 | 000GB | 10400MB | 0.00G8 000G | 0.00GB 137.00 MB

Chargeback by Host/Hypervisor / Total Presented Chargeable
14, Friday, July 25 » Friday, August 1, 11:42 AMEDT | Last 1 Week Larger than the P”mary
storage tables

R Y . . ) . . Fast . ) . Total
¥ Host < :;: * |platinum ~ |V €M % ISiver * |Bronze * |vp * | VirtualStorage © |Other ~ :;:;"e:’;e v
10.127.94.161 | Hypervisor| 000GB | 425GB | 000GB |48096GB |5895G8 000GB | 1263GB 55259GB
10.127.94.163 | Hypervisor| 000GB | 2110GB | 000GB 16.84 GB 000GB | 16.84GB 535.75GB
10.127.94.178 Hypervisor| 000GB | 3300MB | 000GB 10.02GB 0.00G8 0.00GB 0.00GB 10.05 GB 10.05 GB
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Storage definitions for Total Used and Total Presented follow:

Total Used: Total used capacity of all LUNs attached to a host including replicas. For
virtualized capacity, Total Used is the capacity of all LUNs backing the Virtual Volumes
presented to a host including those LUNs' replicas.

Total Presented: Presented capacities for all LUNs attached to a host including replicas. For
virtualized capacity, Total Presented is the presented capacity for all LUNs backing the Virtual
Volumes presented to the given host including those LUNs' replicas.

The total capacity presented is slightly larger than the total capacity used in these tables. The
same is true for primary primary presented and used storage. and for the physical host this
is best situation. The physical host entirely used the total presented storage as primary
storage and none was left over and it was charged accordingly.

Total Presented Chargeable and Total Used Chargeable capacities for a Host/HyperVisor will
not include any Snapshot capacities(VDEVs) of the Primary LUNS.
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Al Explore Storage Chargeback by Host Chargeback by VirtualMachi
Primary Used Chargeable
2[>]>>]show 25«
= Primary )
Y Virtual - | YVm ) ~ = -~ |0 ~ |OFast . O - |0 = a a

2 $ bl M b gl s ; $ Gold = $ $ e $ + |Used + | Primary ¢
Machine Profile Platinum ‘ Silver Bronze vP VirtualStorage Other P ahta | Used
sun175 i 10.127.94175  0.00GB 12.00 MB 0.00 GB 0.00 GB 12.00 MB 0.00 GB 76968 9.826G8 9.82G8
sun176 i 10.127.94176  0.00GB 12.00 MB 0.00 GB 0.00 GB 12.00 MB 0.00GB 7.69GB 9.82GB 9.82GB
SRM35 "] 10.127.94180  0.00G8 0.00 GB 0.00G8 0.00 GB 0.00 GB 0.00GB 323268 323268 323268

Total capacity seen by
the host
Primary Presented Chargeable
[2[2]22)shoNzs
= ) Primary
Y Virtual Yvm ) ) Fast -

4 2 loms |Y® 2 : $ |0cod s | s $ % | % |0 other + |Presented + |Primary ¢
Machine Profile Platinum | | Silver Bronze vP VirtualStorage ; | e able | P ed
sun17s U 10.127.94.175 0.00G8 12.00 MB 0.00GB 0.00G8 1263 GB 0.00GB 1220GB 26.95GB 26.95GB
sun176 "] 10.127.94176  0.00 GB 12.00 MB 0.00 GB 0.00 GB 126368 0.00 GB 1220 GB 26.95GB 26.95G8
SRM3S M 10.127.94.180 0.00GB 0.00GB 0.00GB 0.00GB 0.00GB 0.00G8 148.09GB 148.09GB 148.09GB
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These reports show Chargeback by Virtual Machine with displays of Service Level Chargeable
capacities per use case.

Definitions of Primary used and presented follows:

Primary Used: This is the sum of capacities for all primary LUNs including RDMs of the
given host plus VMDK file capacities.

Primary Presented: This is the sum of the presented capacities for all primary LUNs
including RDMs of the given host plus VMDK file capacities.

The total Primary Presented storage is much greater than the total Primary Used storage.
Ideally, you want to use the storage you are presented with so that there is no idle storage in
the system. Typically, however storage will be over requested and under utilized.
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Total Used Chargeable (including RDM replica)
[2]z]=)show 25~
| ) Total |
Y Virtual . YVm - |0 - o - |0 - |0 . |OFast . (O . |0 ] . | D Total
- B :|rTw < " : | God = 2 H < : 4 < + | Used = s
Machine Profile | Platinum = | Silver Bronze ‘vp VirtualStorage Other Used
| ‘ | | | | Chargeable ;
sun17s M 10.127.94.175 0.00GB 16.00 MB 0.00GB 0.00G8 12.00 MB 0.00G8B 769GB 982G8 982GB
sun176 A 10.127.94.176 0.00G8 12.00 M8 0.00GB 0.00GB 12.00 MB 0.00GB 769G8 9.82G8 982G8B
SRM3S U 10.127.94.180 0.00G8 0.006G8 0.00G8 o0o00G8 0.00G8 0.00G8 323268 323268 323268
Same totals as for Primary. No
apparent replicas for these
: ' . VMs
Total Presented Chargeable (including RDM replica)
[2]=2]z2]show 55~
" [ O Total )
Y Virtual . Yvm G aali - |0 - |0 o |OFast . O - |6 - + D Total
Machine % | profile * Yw % | platinum* |0 0o = |ger * |8 * lve * | virtualst + | O other < | Presented - E
il : ‘ 1 Chorpashle [ i
sun175 i 1012794175 0.00GB 422G8 0.00G8B 000GB | 1263GB 0.00 GB 1220 G8 2695GB 2695G8
sun176 i 1012794176 000GB | 12.00MB 0.00GB 000GB | 1263GB 0.00GB 122068 269568 2695GB
SRM3S i 10.127.94.180  0.00GB 0.00GB 00068 0.00GB 0.00 GB 000G8 | 148.09GB 148.09 GB 148,09 GB
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Definitions for the totals used and presented follows:

Total Used: This is the sum of the capacities for all LUNs (including replicas) and RDMs plus
VMDK file capacities

Total Presented: Presented capacities for all LUNs (including replicas) for RDMs plus VMDK
file capacities.

Since the totals here are the same as they were for the Primary storage, the virtual machines
have no replica attachments they are being charged to use.
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Example: Primary Presented and Used fora VM
All VM Guests suni7$, 502c2b74-d396-e942-1217-5434e5645bf1 Physical LUN/Disks (RDM)

sun175, 502c2b74-d396-e942-f317-5434e5645bf1 / Phys)cal LUN/Disks (RDM)

All -~ Dashboards -~ Storage - Chargeback by Group

14, Thursday 14 » Thursday 21, 2.54 PM EDT | Last 1 Week
For the capacity to be to a service-level, the LUN pi g the storage must be moNtored (in the last 24h)
R A () Primary
Y s |7 wwn . | Amay . |LuN _ |service _ |0 Primary _ |Connected b . |0 un
| o s s : s s s ¢ |Presen s
| pisk | Name 1o Level Presented vMs s | Monitored ;
HARD 105G a
Diskg | ©0000570000192808304533030324145 | 000192608304 02AE | FAST VP 105GB | sun175 05GB °
HARD
DISK 15 000970000 ) e 0284 FASTVP 105G8 | sun175 1.05GB °

All - Explore - Storage - More Reports -~ Chargeback by Host -~ Chargeback by Virtual Machine ¢ Primary Used Chargeable

Primary Used Chargeable / sun175, 502c2b74-d396-e942-f317-5434e5645bf1

14, Thursday 14 » Thursday 21, 202 PM EDT | Last 1 Week: average on 1 day

sun175, 502c2b74-d396-e342-1317-5434e5645bf1

For the capacity to be assigned to a service-level, the LUN providing the storage must be monitored (in the last 24h)

Physical LUN/Disks (RDM)

For the capacity to be assigned to a service-level, the LUN providing the storage must be monitored (in the last 24h)

_— . |amay . |Lun | [service _ |0 Primary _ |Connected _ |0 Primaryused _ [0 Lun
S Ao iY o] * | Name b 7 |Levet | used * | vms e 9 i
;:A;(Ds 4145 | 000 02AE | FASTVP 100M8 | sun175 1.00 MB °
s 4234 | 000 0284  FASTWP 100ME | sun175 1.00 M8 °
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Primary Presented for the LUNs is 1.05 Gb which is the size of the device from the host
perspective. But these devices have not been used and are viewed in the global dashboard
for Primary Presented Chargeable. The Primary Used Chargeable view is available in the
Explore node where they are registered as just 1.00 MB. This is a round-up from 768 KB
which is the one extent allocated for a Thin Device when it is bound to aThin Pool. So the end
user has a choice, charge for what is presented or charge for what is consumed.
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Chargeback Reports — Primary Hypervisor Cluster
All Explore Storage More Rep Chargeback by Host Charg k by Hypervisor Cluster
Primary Used Chargeable
7 elements found, displaying all elements.
Y O primary o
Y - G . |® " . |@ . |® . |OFast . |O . |@ " " .
Cluster - | Y Hosts & I"".r - ‘umimm' 0 Gold = | gijyer * |lmn= * lve * | VirtualStorage © | Other - |Used —_ ;::':" =
10.127.94.161 | 10.127.94.161 Hypervisor 45.00 MB 480.96 GB 21.08GB 1263GB 51472GB 514.72GB
10.127.94.163  10.127.94.163 Hypervisor 68.00 MB 480.96 GB 843GB 16.84GB 506.30 GB 506.30 GB
10.127.94.178 | 10.127.96.178 | Hypervisor 33.00MB 104.00 MB 137.00MB | 137.00 M8
FAST VP is presented
larger storage than is
used in this service level
Primary Presented Chargeable
7 elements found, displaying all elements.
[ © Primary )
T s M 0 - @ . |0 . |0 . |OFast . (O . |0 B . | O primary
‘clumc * ‘7 Hosts'> .'r':: * | pratinum © | G0 * I gipe * leme “|ve 7 |virtuaistorage © |other © | Presented | *
10.127.94.161  10.127.94.161 Hypervisor 45.00 MB 480.96 GB 4632G8 1263GB 539.96 GB 539.96 GB
10.127.94.163  10.127.94.163 Hypervisor 21.10GB 480.96 GB 1263GB 16.84 GB 53154GB 53154GB
10.127.94.178 1012794178 Hypervisor 33.00 MB 10.02GB 10.05 GB 10.05 GB
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FAST VP thin devices presented to the host have not been fully used. The entries for the
hypervisors are also totals for the capacity of all thin devices presented to them. Each
capacity entry for FAST VP therefore may represent more than one thin device.
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Total Used Chargeable
nd, displaying all elements
r i ‘ [ . [ [
Y - - - |0 = . |0 . |0 . |OFast _L 1@ . |0 . |0 Total Used , | () Total _
Ciuster * | Y Hosts & ‘""" * | Platinum * 4‘”“" * |siver © |Bronze VP © |VirtualStorage |Other © |Chargeable © |Used |
s | | | |
10.127.94.161 10.127.94.161 Hypervisor 49.00 MB 48096 GB 33.71GB 1263GB 527.35GB §27.35G8
10.127.94.163  10.127.94.163  Hypervisor 68.00 MB 480.96 GB 1264GB 16.84GB 510.51 GB $10.51GB
10.127.94.178 10.127.94.178 Hypervisor 33.00 MB 104.00 MB 137.00 MB 137.00 MB
Total Used >= Primary Used
Total Presented >=Primary
Presented
Total Presented Chargeable
elements found, displaying all elements
| [ [ [ . [ [0 Totar '

X s |y - Im - [0 P - (0 . |0 s OFast . O - |0 i . |0 Total
ch * |V Hosts 5 % | pratinem * [0 CoM < | gee * | * | * | Virtuals * |other * |Presented S | v
uster [ “Tm inum \ ‘ il ronze vP rtualStorage i imw
10.127.94.161  10.127.94.161 Hypervisor 42568 4809668 | S895GB 126368 55259 55259 GB
10.127.94.163 10.127.94.163  Hypervisor 211068 48095GB | 16.84GB 16.84 GB 53575 5357568
10.127.94.178 10.127.94.178 Hypervisor 33.00 MB 100268 10,05 10.05 GB
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The total storage presented to and used by the cluster is only slightly greater than or may be
equal to the Primary storage presented to and used by this cluster. Indicating that very little

of this storage is used for redundancy.
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4
»
»

B

Chargeback Reports - VNX

4 EMC VNX
P Summary

4 Details

lock Systems (All Reports)

File Systems (All Reports)

Integrated Unified Systems (All Reports)

Chargeback Reports

»
4
»

Top 10 Application by Cost (K)
Top 10 Application by Capacity
Cost distribution by Business Unit
Cost per Business Unit

Cost per Business Unit and Application

Business Units, Application Name, and Owner definitions can be created in Groups Management

VNX chargeback reports

Top 10 Application by Cost (K) and Top
10 Application by Capacity include:

Business Unit (s)
Application name
Application owner
»» TeraByte consumption over
time
» Associated LUNs with tier
capacity and performance

Cost distribution for each business unit
for comparative analysis

Cost per business unit and application
per month

Copyright ©
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VNX chargeback reports are grouped into business units and applications. The top 10
application reports include the Business Units, Application Names, and Application Owners

consumption of storage over time with the associated LUNs that are reported by tier capacity

and performance. Cost distribution is reported for each business unit for comparative
analysis and the cost per month is given for each business unit and their applications.
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Business Unit Application Name
Engineering TBD

18D

16

Top 10 Application by Cost and Capacity

Application Owner

Over time
40,000 -
sso00 MEIATL o Nmosand Maximum cost for Engineering
30,000 - over the time displayed
0= 'y A A 'y A
15-0a 30-0a 14-Nov 29-Nov 14-Dec 29-Dec
Associated LUNs
[179 elements found, displaying 1 to 25
< Tier < Tier
~ B ; < Tier = Tier = Tier =
+ Block T SLNY % LUN name + Storage = Subscribed Capacity - Cost - Capacity - Cost - Capacity > Thor
Systom L Pooltype  Capacity Extroms Extrome Performance Performance | - s
Performance Performance Capacity Capacity
LOGICAL
UNIT RAID
APMOOTIT00278 | (e | Celema_cpscd0140 oo 533.97 MB 0.00 0| 53397GB 1 0.00 0
17
LOGICAL
UNIT RAID
! 5 X
APMODTITO0278 | | yyoe  Celema_cpscd0td0 oo 533.97 MB 0.00 0 33.97 GB 1 0.00 0
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The VNX has registered two business units. They are Engineering and Sales. Engineering is
shown here, it has no registered applications but it is generating I/O and over time it is
showing that more than 35k (UNITS) as an average over the quarter shown. The LUNs
associated with this business unit and its application(s) are shown in the table and each LUN
has field entries for the tier capacity and tier cost that it is contributing to this business unit.
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Cost per Business Unit and Application

Chargeback Reports / Cost per Business Unit

January 2014, Wednesday 1 » Thursday 2, 12:00 AMEST | Last 1 Day

2 elements found, displaying all elements.

< BusinessY' < Provisioned ) S CostBy @} < CostBy » < CostBy ) S CostBy @
Unit Usable Capacity Month [October] Month [November] Month [December] Month [January]
Engineering 53GB 35,471 35,433
Sales 43GB 11,546 11,548

Chargeback Reports / Cost per Business Unit and Application

January 2014, Wednesday 1 » Thursday 2, 12:00 AMEST | Last 1 Day

2 elements found, displaying all elements.

i) ; s .
Y x| = : $Costd) | $Cost @ $Cost O | $CostO

- Business | Wicam: = Application ;- PO gl ponn  Bymonth  ByMonth By Month
Unit - Owner Capacity [October] [November] [December] [January]

Engineering TBD T8D 53GB 35471 35,433
Sales 18D T8D 43GB 11,546 11,548
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The cost per Business Unit and the Cost per Business Unit and Application are the same for
the months shown since there is no registered application for which the cost could further be
evaluated. Only the provisioned capacity is considered here as the capacity that costing is

charged against.
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Lab: Part 2 - Chargeback Reporting

This lab covers :
« Chargeback Reporting
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This lab covers the use of ViPR SRM for monitoring and reporting on chargeback to users
consuming storage resources.
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Lab Debrief: Part 2 - Chargeback Reporting

This lab covered :
Chargeback Reporting
Presented chargeable
* Primary
« Total

Used chargeable
© Primary
+ Total
+ What factors influence chargeable rates
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This lab covered the use of ViPR SRM for monitoring and reporting on chargeback to users
consuming storage resources.
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Module 5: Service Levels and Chargeback Accounting

Lesson 3: Summary

During this lesson the following topics were covered:
Chargeback by group
Chargeback by host
VNX chargeback
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This lesson covered the features of chargeback in the ViPR SRM. Focus was given to storage
group chargeback and host chargeback. Examples of chargeback were discussed for VNX
storage arrays and the ViPR storage management application.
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Module 5: Summary

Key points covered in this module:

Listed and defined the data storage service levels available in
ViPR SRM

Located and reviewed the reported data storage service levels in
ViPR SRM

Used Group Management to view a service level and describe
the service level edit options

Defined and explored chargeback reporting by groups, hosts,
and arrays
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This module covered the concept of service levels as they are defined in the ViPR SRM. An
example of using the Group Management features in ViPR SRM was shown for modifiying the
a service level. The concept of chargeback reporting was also discussed as it is applied to
groups, hosts, and storage arrays.
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Module 6: Performance Reporting

Upon completion of this module, you should be able to:
* Navigate to different performance graphs for the Cls
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This module focuses on performance metrics available for different discovered objects in
ViPR SRM.
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Module 6: Performance Reporting

Lesson 1: Performance Metrics and Graphs

This lesson covers the following topics:
* Performance graphs for VMAX
* Performance graphs for VNX — Block
* Performance graphs for VNX — File
* Performance graph for Brocade Switch
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This lesson covers performance metrics for VMAX and VNX arrays and accessing
performance graphs for VMAX and VNX arrays as well as switches.
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Accessing VMAX Performance Dashboard

4 Explore

pll Explore Storage Storage Systems 000192606304

Storage Systems / 000192606304

4 Storage

2014, Monday, July 28 » Monday, August 4, 10:50 AM EDT | Last 1 Week
Topology Map
4 Device Summary
Sieciszta 000192606304
Attributes
} Enterprise Capacity Dashboard 6 elements found, displaying all elements
b Enterprise - Path Details & Storage Connectivity Y Category N a
» Alerts
Attributes
P VMAX - Inventory Details
nterprise Capacity Dashboard
[ P VMAX - Performance Dashboard ] ot Copocty poe

Enterprise - Path Details & Storage Connectivity
Alerts

VMAX - Inventory Details

[vqu - Performance Dashboard ]
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VMAX performance graphs can be accessed in many ways. Two of them are shown here.
Note that performance graphs for any managed Cl can also be accessed from the respective
reports in the reports library.
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Performance Categories for VMAX

4 VMAX - Performance Dashboard
p Requests (IOPS)
p Throughput (/s)
Cache WP (%)
p Front-End Directors Summary
p Storage Groups Summary

p Device Performance
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Shown here are the categories for which VMAX Performance metrics are available.
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VMAX — Requests (IOPS)

Requests (IOPS)

3500 -

o
N i A e eV

3000 -

2500 - ReadRequests (IOPS)
2014/08/01 13:30:00
2000 - 1,486.30

1500 -,

1000

500

A A A
30-Jul 1-Aug 3-Aug

ReadRequests (IOPS) = WriteRequests (IOPS)
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From the previous slide, going down the categories in order, here we have Requests for this
VMAX. This gives the number of read and write requests coming in to this array. As with any
other graph, moving cursor over area of interest will pop-up the relevant box with the
numbers. In this example | have set up a 50/50 workload of Read/Write. We can see that the
total is 3000 IOPS and about 50% of it is Read and the other is Write.
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VMAX — Throughput (/s)

E & 9 3
Throughput (/s)
35 -
i WriteThroughput (MB) "
30 - 2014/07/31 21:30:00
- 20.54

ReadThroughput (MB) == WriteThroughput (MB)
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The read/write throughput is also available.
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VMAX — Cache Utilization

Cache WP (%)

50 -

- e e il i
30 -

20 -

10 -

TR s
= TotiCacheticaton (%)
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This chart gives the Cache WP% for the VMAX.

Copyright © 2014 EMC Corporation. All rights reserved. Module 6: Performance Reporting



VMAX — Front-End Directors Summary

Front-End Directors Summary

6 elements found, displaying all elements
LG Boey = ﬁg:;;'““" : (Ei)""“"""'" s 395;::::; al Dt
(%) o ('s) (/s)
FA-TF 2477 1,735.58 16.18 MB 0.00 0.00
FA-8F 2296 1,715.05 16.09 MB 0.00 0.00
FA-TE 0.22 0.00 0.00 MB 0.00 0.00
SE-8G 0.04 0.00 0.00 MB 0.00 0.00
FA-8E 0.04 0.05 1.07 KB 0.00 0.00
SE-7G 0.01 0.00 0.00 MB 0.00 0.00
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Shown here is the Front-End Directors Summary where we see two active Front-end
directors. Workload has been set up from the ESXi with NMP and therefore the two active
directors are performing the same amount of workload.
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VMAX — Storage Groups Summary

Storage Groups Summary

0 elements found, displaying 1to 10

3]> 'T/\snow 0

| 'Y Name & 2&‘:::)‘“ :IOlops + | © Throughput (/s) qowmm:‘on«vmm: O capacity +
esx161_FAST_SG 6.56 5,701 > |e2ms” 5435 48 50.531 GB
esx161_parent 6.56 2,949 2me” 5.01 81 42814268
esx161_rdm 6.56 2,949 2me- 40.76 64 67.375GB
NA 0 WMy 1 KB Ay 0 0.000 GB
esx178USM_sg 0.07 w—rnenend 0 wAmr~—Ad 1 KB wAAr— A 0.00 3 10.006 GB
w2k8r2-194_parent 0.00 M~ 0 M_A 28 M_A 0.00 6 18.000 MB
w2kBr2-194_gk 0.00 M 0 M_A 28 M_A 0.00 6 18.000 MB
esx251_SG-BC 000=—\———— (B e—— omB_\ 0.00 3 22,000 GB
win173_gk 0.00 0 oms 0.00 6 18.000 MB
win170_gk 0.00 0 oms 0.00 6 18.000 MB

30 elements found, displaying 1 o 10 Iz[z]z)show 10 ~
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Storage administrators can get reports on the storage groups performance.
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VMAX — Device Performance

Device Performance

found EEIslElelz]zlzz) smow 10«

N s | P O b RPN b Y . [P | O veres ,}mu . |0 write . |0 Reas :‘Uvmu
| | | | Purpose ” | rime | Time
000192606304 | 020A hin ToEV Primary 2438 20" (s 3820 o [[ews—"
000192606304 | 0209 Thin TOEV Primary 20T |20 T [mwm 0297 03
000192606304 ' 0204 Thin ROF1+TDEV Primary 2393 1987 e a1 03— 02
000192606304 | 0203 Thin ROF1+TDEV Primary 29 2027 7 3806 M 030 029
000192606304  02C6 Thin TOEV Primary 23687 ¢ 3761 3876 029 0.56 "
000192606304 0208 Thin TOEV Primary BT 2007 3841 39.66 (% s 031
000192606304 | 02CE Thin TOEV Primary 257 20T [T [weT - |ew 05
000192606304 | 02CC Thin TOEV Primary nas 0 |2srE T |wass—— 0 [T - - jessT
000192606304 0207 Thin TOEV Primary 23437 2T 38,59 39.61 0.30 031
000192606304 | 0205 Thin ROF1+TDEV Primary 2267 20377 3989 3858 031 030
EREEEEE) sew 0«
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This report can contain more detail than is needed for the initial analysis. However metrics
are available on a per-LUN basis as well.
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Accessing VNX Block Performance Details

4 Explore All - Explore - Storage ~~ Storage Systems -~ APM00134303866

Storage Systems / APM00134303866

14, Monday, July 28 » Monday, August 4, 1.05 PM EDT | Last 1 Week: average on 1 hour

4 Storage
4 Storage Systems

» 000192606304

p 000192606327

I APMO00134303866 l

Topology Map

Unified VNX-152

4 Device Summary

6 elements found displaying all elements.
4 Unified VNX-152 =
Y Category Name 3 |
Attributes |
Attributes
p Enterprise Capacity Dashboard
Enterprise Capacity Dashboard

P Enterprise - Path Details & Storage Connectivity

) File Capacity Dashboard Enterprise - Path Details & Storage Connectivity

File Capacity Dashboard

File - Path It nnectivity
} VNX Block - Performance Details File - Path Details & Storage Connectivity

[ VNX Block - Performance Details ]

Copyright © 2014 EMC Corporation. All Rights Reserved Module 6:Performance Reporting 11

VNX Block performance graphs can be accessed in many ways. Two of them are shown here.
Note that performance graphs for any managed Cl can also be accessed from the respective
reports in the Reports Library.
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Available VNX Block Metrics

VNX Block - Performance Details

3 elements found, displaying all elements

Y Name

4

Array Performance
Storage Processor

User LUNs Performance
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Shown here are the metrics available for VNX Block.
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VNX Block — Array Performance

Read / Write Bandwidth (MB/s)

= Write Bandwidth (M8/s)

Read / Write IOPS (10/s)

0.0225 - s
0.02 — 2500 -
0.0175 -
0.015 - 2000 -
0.0125 - o
oo WP TR L R AR LA RSN
0.0075 - 1000 -
0.005 -
500 -
0.0025 -
0- A A A = A A A A
16:00 11-Aug 08:00 1800 11-Aug  06:00 12:00
= Read Bandwidth (M8/s) Total Bandwidth (MB/s) == Read IOPS (10/s) Total IOPS (10/s) == Write IOPS (10/s)
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The Array performance gives the bandwidth and the IOPS.
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VNX Block — Storage Processors Performance

VNX Block - Performance Details / Storage Processor

August 2014, Sunday 10 » Monday 11, 12:53 PM EDT | Last 1 Day

An important SP performance metric is SP Utilization. Ideally, in a production environment with strict requirements for high

ilability and consi performance, the SP CPU utilization should be around 50 percent. This way, if an failure triggers
an SP failover, the peer SP can easily accommodate its own processing load and the failed-over load. When the SP becomes
the bottleneck, the utilization will be at or close to 100%. An increase in workload will have no further impact on the SP
throughput, but the I/O response time will start increasing more aggressively.

Click to display column definitions

2 elements found, displaying all elements.

| I'a
(v . vio = |X - . |© Y Total . | O Total Bandwidath . | O Utilization . | () Cache Dirty Pages
sp~ ~ |Revision ~ |LUNs ~ |i0Ps ~ | (mBis) T (%) T (%) -
SPB | 10.127.94.111 | 05330005035 18 126194 0.01 173 426400 ©
SPA | 10.127.94.110 | 05.33.000.5.035 4 1,259.41 0.01 11.88 4221.00 ©
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The SP performance gives, among other things, the utilization percentage. As explained in
the product, the concept is to keep the utilization under 50% for each SP.
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VNX Block — User LUNs Performance

)
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NLSASRS_3 63 10000 @ |ESX161 |2 RADGroup RADS | 500G8 | 11685 081 sres @ 83 838 058
SASR10.0 | 100 10000 @ |Esxt61 |1 RADGroup RAD-10 | S00G8 | 37533 293 269 e 247 247 093
SASR104 | 104 10000 @ ESX161 |1 RADGroup |RAD-10 | S00G8 | 37884 296 w2ss e 24 245 083
SASR102 | 102 10000 @ ESX161 |1 RADGroup RAD-10 | 500GB 38358 304 2528 23 239 093
SASR103 | 103 10000 © |ESx161 |1 RADGroup |RAD-10 | S00G8 | 459.44 359 4| 197 197 091
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As with VMAX, LUN level performance is available as well. While this might be too granular
for a macro analysis from SRM, it is nevertheless interesting to see that we can report on
these metrics. Of some curiosity here is the distinct separation between two classes of LUNSs.
For the purpose of this course, identical workload has been setup on these LUNs. Notice how
the performance of RAID-6 SATA LUNs differs from RAID-10 FC LUNs.
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4 Explore

4 Storage

4 Storage Systems
» 000192606304
p 000192606327
Pl APM00134401136

Topology Map

4 Device Summary
4 Unified VNX-200
Aftributes
Enterprise Capacity Dashboard
Enterprise - Path Details & Storage Connectivity
File Capacity Dashboard
File - Path Details & Storage Connectivity
Alerts Summary
VNX Block - Performance Details

vy v v v wv w

VNX File - Performance Details

Accessing VNX File Performance Details

Al Explore

Storage Systems / APM00134401136

August 2014, Monday 4 » Monday 11, 1:09 P

Storage Storage Systems APM00134401136

MEDT | Last 1 Week: average on 1 hour
Unified VNX-200

8 elements found, displaying all elements

lY Category Name =

Attributes

Enterprise Capacity Dashboard

Enterprise - Path Details & Storage Connectivity
File Capacity Dashboard

File - Path Details & Storage Connectivity
Alerts Summary

VNX Block - Performance Details

[ VNX File - Performance Details ]
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VNX File performance graphs can be accessed in many ways. Two of them are shown here.
Note that performance graphs for any managed Cl can also accessed from the respective

reports in the Reports Library.
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Available VNX File Performance Details

Unified VNX-200 / VNX File - Performance Details
August 2014, Monday 4 » Monday 11, 1:24 PM EDT | Last 1 Week: average on 1 hour
VNX File - Performance Details

VNX File - Performance Details

3 elements found, displaying all elements

Y Name

19

FileSystems
IOPS

Throughput (/s)

Copyright © 2014 EMC Corporation. All Rights Reserved Module 6:Performance Reporting 17

There are three categories of metrics available for VNX File.
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FileSystems

VNX File — Filesystems Performance

Note: Space saved is only available if File deduplication feature is turned on

2 elements found, displaying all elements
0 i) i © Oldest
Y < |utitization & | 2 : @ a a9 Oter. o int <
A < - < < 10PS - Space © . .~ | CheckPoint <
FileSystem (%) Capacity (/s) Saved CheckPoint at
test_fs 25.40 we— 1,008.37 GB 585.75 11.68 KB
RG_fs 0.00] 1,008.37 GB

0.00 s 0.00 MB shn

Copyright © 2014 EMC Corporation. All Rights Reserved.

Module 6:Performance Reporting 18

Filesystems report gives the metrics for the configured filesystems.

Copyright © 2014 EMC Corporation. All rights reserved.

Module 6: Performance Reporting

18



VNX File — Filesystems Metrics

Volumes IOPS

Volumes Throughput (/s)

= 110, APMOQ1 34401138, Volume Ops.
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Show here are the metrics reported for VNX File System.
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VNX File — 10PS

VNX File - Performance Details / IOPS

August 2014, Sunday 10 » Monday 11, 1:34 PM EDT | Last 1 Day: average on real-time

s AL A AL AALAAL

A A
15:00 < 3 11-Aug

lower bound: -0.044354 upper bound: 510.0713 Optimize @ X/

ReadRequests (IOPS) ~ WriteRequests (IOPS)
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Here are some details about the IOPS to the Filesystem test_fs.
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VNX File — Throughput

VNX File - Performance Details / Throughput (/s)

August 2014, Sunday 10 » Monday 11, 1:45 PMEDT | Last 1 Day: average on real-time
L)

w A AAAALAAL AL/

75 -

5
2AS-W
0= R A A A A A A

A
15:00 18:00 21:00 11-Aug 03:00 06:00 09:00 12:00

lower bound: -0.001453 upper bound: 16.7177 Optimize Invert | Al | ¥/

ReadThroughput (MB) = WriteThroughput (MB)
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And here is a report on the throughput to the filesystem.
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Switch Performance Reports
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p Storage
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.=
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Copyright © 2014 EMC Corporation. All Rights Reserved. Module 6:Performance Reporting 22

Some performance metrics are available for FC SAN switches. This is a graph showing the
overall throughput to one of the Brocade switches in the environment.
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Module 6: Performance Reporting

Lesson 1: Summary

During this lesson the following topics were covered:
Performance graphs for VMAX
Performance graphs for VNX — Block
Performance graphs for VNX — File
Performance graph for Brocade Switch
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This lesson covered performance metrics for VMAX and VNX arrays and accessing
performance graphs for VMAX and VNX arrays as well as Switches.
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Lab: Performance Reporting and Analysis

This lab covers :
+  Analyzing performance metrics for VMAX array
Analyzing VNX Block performance metrics
Analyzing VNX File performance metrics

Copyright © 2014 EMC Corporation. All Rights Reserved Module 6:Perfarmance Reporting 24

This lab covers monitoring and analyzing performance data for VMAX and VNX arrays.
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Lab Debrief: Performance Reporting and Analysis

This lab covered :
+  Analyzing performance metrics for VMAX array
Analyzing VNX Block performance metrics
Analyzing VNX File performance metrics
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This lab covered monitoring and analyzing performance data for VMAX and VNX arrays.
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Module 6: Summary

Key points covered in this module:
* Navigating to different performance graphs for the Cls
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This module covered performance metrics available for different discovered objects in ViPR
SRM.
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Module 7: Report Customization in ViPR SRM

Upon completion of this module, you should be able to:
Describe the tasks and tools used in custom reporting
Modify an existing report
Create simple table and chart type reports
Create a dashboard
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This module focuses on the concepts of custom reporting in ViPR SRM. Creating dashboards,
and modifying reports are explored in this module.
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Module 7: Report Customization in ViPR SRM

Lesson 1: Basics of Reporting

Aggregates and time range selection
Charts and tables
Metric values and properties
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This lesson covers using ViPR SRM to select time aggregates and a time range for how data
will be presented in a graph. Selections for chart and table report types are explored and the
impact this has on data presentation. The metric values and their properties which populate
the graphs is also discussed.

Copyright © 2014 EMC Corporation. All rights reserved. Module 7: Report Customization in ViPR SRM
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Time Range Selection
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b Stored Reponts ) Thuraday 24» Fridey | Cost s ouy
D Dashboards Explore
» Dashbosras
View high-level summaries for storage and networks. igate Cls and their configuration and

—
» Operstions —1 plll
- — .

P Report Library

b MyReports
Operations Planning
Monitor and validate alerts, compliance, service level Analyze capacity trends and plan for future growth.
/‘/I agreements, and situations to watch.
Report Library My Reports

M Browse reports from installed SolutionPacks. W View your custom reports.
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Welcome to the ViPR SRM main panel. At the highest level of the report tree is “All”. Here the
end user may begin with how reports are to be displayed using the Display feature in this
panel.
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The ViPR SRM Display Utility

EDIT MODE Q

Report Type

Display two reports per line v Disp

ay

reaktime w | values
average » aggregation

« Time Range Quick Switch »
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I Time Selection |
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c Revert to Default Report

Apply

Actions

‘Time Selection’ area.

Time parameters for display values and aggregation are configured in the
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The display utility is used to define how data will be presented in the output of a report. The
format and type of report structure may be altered here as well as how time is managed to
compute data points for the output and the range of time over which the data will be
presented. The specifics of the parameters for each of the three blocks in the display utility

are discussed in a later lesson.
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Display Aggregates

Definition

An aggregate is a data record summarizing a group of values that reduce the
sampling rate. ViPR SRM compensates for the effects of aggregation by providing
several statistical details.

1 aggregate
~ ~ DB record

A 1-hour aggregate
value requires 12x 5 A

min samples. [ \
Average value Sum value
A 1-day aggregate e
value requires 288x 5 Maximum value Last value

min samples.

Minimum value Count value
. J
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An important concept in SRM is that of aggregates.

Note: that it is the backend’s responsibility to compute and populate aggregates from real-
time values. SRM keeps both real-time and aggregated values in its database. Real-time
values are those of metrics as they are collected. They represent 1 data point in time and are
collected on the collector’s poling cycle.

Aggregated values are a compounded summary of several real-times values put together in
order to improve the reports performance and save disk space. The SRM default defines
these aggregates:

®* 1-hour: the SRM polling cycle is 5 minutes and it takes 12 samples to generate one
single aggregate record for a given metric.

* 1-day: the SRM polling cycle is 5 minutes and it takes 288 samples to generate one
single aggregate record for a given metric.

* 1-week: the SRM polling cycle is 5 minutes and it takes 288*7 samples to generate
one single aggregate record for a given metric.

Aggregated values are created and updated as real-time values are collected and received by
the APG-Backend module. This way, aggregated values are always up-to-date and precise.
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Display Time Range Selection
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th - « Time Range Quick Switch »
May 15" 08:00 hours e e Settings

Previous day Current day

Last day

00:00 04:00 08:00 12:00 16:00 20:00 00:00 04:00 08:00 12:00 16:00 20:00 00:00

\ A J
Y
May 14th May 15th
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SRM bases its time range selector settings using either “previous”, “current”, or “last” over the time
period selected. For example: 1 day.

From the display menu and when using the report editor, you have to choose among these options:

¢ Previous: Selects the entire and complete previous time period for the selected time range. The
previous time period is determined according to the period boundaries.

¢ Last: Selects one complete historical time period beginning at the present time for the selected
time range.

¢ Current: Selects the current time period over the selected time range. The beginning of the current
time period is determined by the period boundaries.

Let’s assume the current date and time is: 15t of May, 08:00 AM:

* The previous day (24 hours) boundaries are set exactly at: May 14t from 00:00AM start of the day
to May 15% 00:00AM start of the day inclusive. This could be thought of as selecting yesterday for
the time range.

¢ The last day (24 hours) boundaries become exactly: May 14t 08:00AM to May 15t 08:00AM
inclusive. This could be thought of as selecting the last 24 hours from the present time.

* The current day boundary is exactly: May 15t 00:00AM to May 16t 00:00 inclusive (some
projection into the future, could be useful for trending and forecasting using the report time range
selection). This could be thought of as selecting the complete present time period definition
(present day). If the current time period is not completed (for example: 8AM is 16 hours before the
end of the day), then data will be available in the graph up to the present time while the remaining
time on the graph for the current time period will be blank.

The same concept applies for weeks, months, years, quarter, semester, or any custom time period
defined in the display utility.
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Using The Display Utility For Aggregates

real-time k et
Jsing T °°9 % Display | 1 day v | vales )
1 day
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The main reason to use aggregated values is to improve and optimize both report generation
and calculation performance. Also, real-time values are most often used for data collection
periods of short time duration, typically last 1-day ( or 24 hours) as opposed to aggregated
values which are more suitable for a longer time range in reporting and trending.

Aggregated values might work well in a case where a yearly report is generated. In this case
there would be 105 thousand dataset values possible, each representing an individual 5
minute period for 365 days. A report using aggregated weekly averaged values is likely to be
more effective.

Note: A retention policy may result in data not being available if a time period selection is
longer than the retention policy setting.

Also remember that aggregate computation settings (average, min, max, sum, etc.) are
available only when selecting a display aggregate (1-hour, 1-day or 1-week). Aggregation
settings have no effect on real-time selection.
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Dynamic graph charts produce pop-ups when the cursor is placed over a point on a graph
line. The pop-up box will yield details for the point in time and include the value of the
metric. In the lower right corner of a graph chart there is a graph customization button that
will pop-up a dialog box for modifying the curve lines, width of the lines, graph line markers,
and color of the line for each metric. Changes may be reversed by clicking o the Rever
button.

Graph lines may be removed or added to the chart by clicking on the appropriate rectangular
boxes at the bottom of the chart.

The upper and lower bounds of the Y axis on the graph may be manually selected and
enforced by clicking on the optimize button. To keep the changes, click on the pin icon to
create a link to this graph in a personal view. Otherwise refreshing the view will abandon the
changes.
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ViPR SRM Table Example

This column displays the last value of the average
sampling using the real-time or higher aggregate
. . over the values of the last 1 day
Traffic by Domains (/s)
Filter Reorder (1-4 or 4-1) Information icon declares the aggregate
S lmene fsing Sl slemens 7 used for calculation
N - Nb. of Nb. of Current Avg.
v
- Ao abrics FC Ports Traffic Traffic
Please enter & p - - - - —
4 e to fiter SRM-Brocade-05 1 a2 494 € KiB/s 406.9 KiB/s
on (press
3 | Enter o SRM-Brocade-04 1 a2 189.1 MiB/s 187.1 MiBis
activate).
2 SRM-Brocade-02 1 a2 88.8 MiB/s 68.0 MiB/s —
SRM-Brocade-01, —
- 29 el \ s B H
1 SRM-Brocede02 2 a2 35.0 MiB 34.7 MiB/s

* Filter may be used on a single object or a range of objects
* Wildcard characters * and % may also be used
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Some reports in ViPR SRM are run as tables. Tables are generally easy to read and are
flexible. The following properties hold for all tables:

1. All tables have property columns, and these columns in a table may be filtered. Columns
in a table holding value based data may not be filtered. Filtering on a column is permitted
for a single object or a range of objects. If specific data is not known for fields in column
data you wish to filter, then wildcards may be used. The allowable wildcards are % and *.
For example: to filter on Domain IDs between 10 and 19, the filter could be set up as 1*
(assuming no IDs exceed 99). Filtering may be canceled by selecting the cancel filter next
to the report title.

2. All column data may be reordered on a column by column basis. Reordering is permitted
only for top to bottom and bottom to top changes. For example: Domain IDs 1-4 may be
ordered that way using the up arrow, or they may be ordered 4-1 using the down arrow.

3. All value based columns have an information icon which can be used to retrieve basic
information about how the values for the column were calculated.
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ViPR SRM Metrics

Definition

A metric is the smallest unit of data you can regularly poll from a given
instance of an object, device, service, or system.

Examples:
Disks are contained in a storage array. A given SRM collector is configured to
retrieve metrics (data units) from each disk reported by the array’s interface:
ReadOperations
WriteOperations

[...]

Disks are configured to present LUNs to hosts. A given SRM collector is configured
to retrieve metrics (data units) from each LUN reported by the array’s interface:
ReadOperations
WriteOperations

[...]
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The term “metric” refers to the basic unit of collected data that can be collected from an
object, device, service, or system. It is used in each module of the SRM platform. A metric
represents the raw value unit extracted from a given object of a targeted system. It is
important in the context of SRM to distinguish Key Performance Indicators (KPls) from
metrics. KPls in some cases could be a large number of aggregated metrics.

SRM collects and stores metrics that the report generator uses when creating reports. The
values in the reports are KPls, they are the final result that can be compared and evaluated
to make reasonable judgements about the state of the discovered environment that SRM
knows about. You can also consider some raw metrics to be KPIs.

A metric is always described by its context and its context is described by its properties. In
order to be meaningful, a metric must have properties, which are fundamental to SRM
collection and reporting.

From the slide above, we have two examples: one is from a Disk context and the second
from a LUN context. Each use the same metric properties but that does not mean the
properties are the same value. The context for each differentiates the value, which is key to
understanding the metrics. “Disk” and “LUN” are object types in different contexts, and you
can have multiple object instances of each type (identified by a Disk ID, or LUN address).

The array’s interface refers to the way to get the metrics from the array. As an example, with
EMC SAN products, SRM gets VMAX metrics through Solution Enabler and Unisphere.
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A Metric Example
(parttype /part metric name

LUNS /' RAID groups Disks
AR RAY 1 RG ‘jl/' metricD
J— metricE
RG 1 L ‘j/ metricF
metricA {
metricB
metricC T | |
metric)
I:I metrick
metricl
Storage Pools |:|
sp
[ SP1
Q metricB I:I
5T metricC b
metricG " sp2
metricH N
metricl
device=array serial number
devtype=array
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Here is a visual example of defining the metric concept of context.

An Array is a physical entity that comprises several objects of various types. In the diagram depicted
above, we can identify the following object types: Ports, LUNs, Raid Groups (RG), Storage Pools (SP),
and Disks. The common property name for such object types is defined as the property named
“parttype”. So we have parttype="Disk” or parttype="“LUN” which would identify an element of a
metric’s context.

For each type of object, we can have one or many “instances”, for example: there are 6 ports, 2
LUNSs, 2 RAID Groups, 2 Storage Pools, and 11 Disks. Each of these objects can be uniquely identified
by an address (Disk’s case), or label. With SRM the common property used to designate an instance
of an object is the “part” property name.

For each object we can have one or more metrics. As depicted above, the same metric name is used
for many object instances of the same object type. For example: each LUN object has metrics A, B,
and C. With SRM , the common property name for a metric name is “name”.

In order to have a more complete picture, a property named “device” is added to each single metric
of the above to better reference the group. This will be used to differentiate the metric set of this
array device name from another array device name.

Note: the serial number is used as the device name in identifying the array.

Using the same concept as previously, a property named “devtype” is added to each single metric of
the above in order to differentiate the metric set from another device type such as a SAN Switch or
from any other device types in the infrastructure such as a host, vCenter server, etc.

This way, you can have multiple arrays, multiple array types, or a mixed-environment of data sources
such as physical hosts, VM hosts, SAN Switches, Routers, Firewalls, Network switches, etc.
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Metric Common Conventions

A raw data element \
generated by a collector:

name=ReadRequests devtype=Array

parttype=LUN device=VNX00456

Time: 1205848501

part=76 [..] Value: 341

group=group property=value

variableid
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The fundamental element of the data model is the raw value. A raw value represents a floating point
value at a specific date and time for a specific metric. A raw value can also be joined with meta-data
about the metric. These meta-data are termed the properties.

From above, in the properties list, we can easily locate the origin of a raw value describing
ReadRequests: it contains the name of the device (devtype) and its value is linked to the type of
object (parttype), the object instance (part), and several other properties. This is a simple example of
a collection. Now lets consider a ViPR SRM platform which is collecting many thousands of metrics
from the infrastructure (a small deployment). When looking at a report, it should relate back to the
infrastructure.

Internally, ViPR SRM is a flat data model: it does not have any knowledge about the relationship
among metrics. Only the metric’ properties can help in creating the organization of the data.

As example would be: successively grouping by devtype, then by device, then by parttype, then by
part would delineate the data collection in a logical manner. At first, it may appear as a drawback but
actually, it is a major advantage since there is no implicit hierarchy between data properties. It
doesn’t make any assumptions such as “a device contains ports which contains several indicators”
limiting collection to this schema. The suite can collect data from heterogeneous sources and still
organize them in a convenient way in the Frontend, at report time. Furthermore, thanks to this, users
may define their own hierarchical data model, according to their needs.

The format of such properties is specific: on the left-hand side, there is a “property name” and on the
right-hand side we have the “property value”. This forms a pair.

The “[...]" sign in the above slide means that the number of property name and value pairs are
unlimited in number to describe the metric.

The “variableid” depicted is a text string that uniquely identifies a metric. It is generally composed of
a selection of multiple property values.

The “group” property is a mandatory field set in the collection configuration and is used by the APG-
Backend modaule. It is mainly used to give data a retention scheme. These details of Backend
functionality are covered in an advanced course of ViPR SRM.
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Common Metric Property Conventions

ViPR SRM Properties  Most basic and common convention for property descriptions.

Convention Applies to any type of collection (storage, network, etc).
m——{ Collector name identification
—[ Category of device: host, array, switch

_[ Real device name identifier

parttype _[ Category of measurement

m——[ Metric name (ie. ReadRequests, WriteThroughput, ...)
“——{ Unit of the metric

—‘: Instance of a category of measurement

(U W L N W W S—
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Building on our model of metric conventions, we can see that the model is unlimited and can
be used to describe any object (type, size, flavor, etc) for which ViPR SRM has a metric
definition. It is also possible to more adequately describe metrics by creating additional
properties, or your own data property names and definitions.

Although there is a lot of flexibility, ViPR SRM uses the “Common Convention” concept in
order to set a base common property naming convention. This concept ensures that any
collection being developed can re-use some of the generic report layouts provided in a base
report installation. The common convention defines the properties as shown in the above
slide and are strongly suggested to be in each collection.
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Expanding the Metric Common Convention

T« XML Collector, SNMP-Collector-01
devtype Array, Host, Router, Switch, etc...

Array name or serial number

parttype [ Category of collection: LUN, Disk, SG, FS, Proc, etc...

Instance of category (ie LUN#, Disk#, SG#, etc...)

|

Common Convention

m——[ Metric name (ie. ReadRequests, WriteThroughput, ...)

[ Unit of the metric (ex: Mb/s)

RAID Group configuration
RAID Group id
Cost per GB for the disk
RPM of the disk

| diskcost U
| diskrom ot
T e Drive Type
| partvrs Z]
| uid S
__partsn el

Extension

Product revision

UID of LUN (no special char)
UID of LUN (with special chars)

-
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ViPR SRM uses a flat data model and can be expanded to add, remove, or change properties
of collected metrics. This is what gives ViPR SRM its unique flexibility to provide a unified
view across many different technologies & vendors. A metric may have one or more
properties attached, but not all metrics require the same set of attached properties.

In the above slide, there is an extension of the metric property set for a storage application.
Note: not all objects from Storage make use of the above illustration, the context of the
collection will define the scope. This is just an example of expanding the common convention
and showing how flexible the model is.

With the Data Enrichment concept, it can be noted that we’re adding a new property key and
value pair to the extensible model. This feature allows you to tag or label the collected data
based on some rules. Adding such information to metrics will allow for further customization
of the reports.
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Metric Values and Properties
What is collected?

Timestamp:1205848501, Source=XMLCollector devtype=Array device=000194900149 parttype=LUN
Value:561 part=02A0 unit=Nb/s name=ReadRequests

Timestamp:1205848501, Source=XMLCollector devtype=Array device=000194900149 parttype=LUN
Value:760 part=02A0 unit=Nb/s name=WriteRequests

Timestamp:1205848501, Source=INCHARGE-AM-PM devtype=Host device=W4N-MTL-MAILO1
Value:66 parttype=FileSystem part=C:\ unit=% name=UtilizationPct

Timestamp:1205848501, Source=INCHARGE-AM-PM devtype=Host device=W4N-MTL-MAILO1
Value:64 parttype=Memory part=Physical Memory unit=% name=UtilizationPct

_ APG-
| | | Backend
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Now let us see how this works in the implementation. The above figure shows a collection of
four raw data metrics in transit from the Collector to the APG-Backend. Each metricis a
packet record and travels from the Collector to the APG-Backend. A packet record contains
the complete property set along with metadata for values and timestamps. This facilitates
the APG-Backend processing of data correctly. It also helps decide if updates in the database
are required, saving on costly data storage operations and performing aggregation based on
the information that joins the value of the metric. Now, the data is “finalized” with its
complete set of properties when leaving the Collector. It will not be possible to alter the
content of the database or any collected data residing in the APG-Backend.

The contents of a data packet record include:
* Atimestamp. This is the moment in time when the value was collected.

» Collection uses the UNIX timestamp which is the number of seconds since
January 1st, 1970, at midnight GMT.

® Avalue. This is the value of the metric collected at a given timestamp.
» Values can be displayed in graphs, as aggregated averages.

* Several properties. Properties are used to better identify a metric. Units such as
Numbers/second (Nb/s) for read or write requests are an example showing how the
metrics are measured.
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“Available properties x| - .

o v e i. I i- prope Iﬂ % il‘. fal -l- propees Available properties
+ Name : |
model + Name = Value < Name < Value + Name < Value
delogrp | SYMMETRIG-DISKS model | VNXTS00 uid 60000970000194900149533030324130 | | uid 60000970000194900149533030324130
memberid | 7
dgname DISK_GROUP_001 module | SAS sgname | Ighb110_SG sgname | lglob110_SG
membercf | DF-7A vols 18 firmware | 5874.248.194 frmware | 5874.248.194
diskcost 0.280 seriahb | APMO0121301071 model VMAX-1SE model VMAX-15E
apgdb APG-0B
partmode | Assigned datagrp | VNXBlock-StoragePool serianb | WA serighb | NA
name WriteRequests maxdisk 1000 datagrp | SYMMETRD(-LUNS datagrp | SYMMETRX-LUNS
apggrp group ot | APG-0B vendor | EMC vendor | EMC
devtype | Array |
femware | 5874 248 194 i Iglad039 pdname | Not Visble pdname | Not Visible
diskgrp 1 unt a8 memberof | 07FI08F memberof | 07FI08F
hyperid 49 . - R
e revision | 05.31.000.5.709 apgdb | APG-DB apgdy | APG-DB
radgre | 53 source | VNXBlock-Collector P 000194800149 L 000134300149
vendor EMC parttype | Storage Pool unit KBls unt Nb's
ip 000194900149 R N . .
unit Nbis dgraid | RADS source | XmiCollecto source | XmiCollecto
disktype | SATA name | UserCapacty parttype | LUN parttype | LUN
e device | vmx1071 name | WrteThroughput name  ReadRequests
parttype Disk
partdesc | SATAHGST apggrp | group device 000194900149 device 000184300149
davice | 000134800140 maxhost | 8192 apogrp | group apggp | group
diskrpm 7200 A

A deviype | Arra; devtype | Armra
— P devtype | Armay typ y ol y
partvrs NO2THJK part Cabinet Pool 1 part 0240 part 0240

J

VMAX Disk metric VNX Storage Pool VMAX LUN metric (1) VMAX LUN metric (2)
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The above is an example of what you would find in the property database for a sample of
four randomly chosen separate metrics. No matter how many properties there are, the
minimum of the common convention is always present. The convention includes: source,
devtype, device, parttype, part, name, unit.

Take note of the variety and number of properties for each metric. Simply by reading the
“property card”, you can perfectly and precisely identify where this data comes from when
referring to the whole infrastructure.

Defining the property for a given collection is already done for you when implementing a
SolutionPack.

Note: the above samples include (left to right) the following:
* a VMAX Disk metric

* a VNX Storage Pool metric

* a VMAX LUN metric (1)

* a VMAX LUN metric (2 — same object but 2" metric)

Metric properties may be found in ViPR SRM in the path:
Administration>>Modules>>Management of Database Metrics.

Here metrics are selected through a filter for the device type or part type of interest. In later
versions, this utility allows for the deletion of metrics, so this must be used with caution.

Copyright © 2014 EMC Corporation. All rights reserved. Module 7: Report Customization in ViPR SRM
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Module 7: Report Customization in ViPR SRM

Lesson 1: Summary

During this lesson the following topics were covered:
Aggregates and time range selection
Charts and tables
Metric values and properties
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This lesson covered the basic concepts of using chart and table reports from data collected
by ViPR SRM. A close examination of metrics used in the collection of data from devices,
their properties, and values was presented.
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Module 7: Report Customization in ViPR SRM

Lesson 2: Report Wizard Overview

This lesson covers the following topics:
Metric selection
Report options
Creating a chart
Creating a table
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This lesson covers use of the Report Wizard in ViPR SRM. An example of creating a chart and
a table is shown.
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SRM User Settings
Settings Administration Help
User Settings
Preferences

‘ User Data ” Preferences H Custom Tree

) The following settings deel with some automatic behaviors.

Language Default Language ~ ()
Root Display two reports per line ~ 9
Root Report 7]

&

e o

-

Drop down box to see report formats

mixed using defaults

Auto Refresh Rate seconds @
Background Reports No Background Reports v ()
Stored Reports Don't Send the Completion Email v )

Cancel Save
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User preferences may be set for a variety of SRM behaviors, including the root report. Using
the drop-down window for report formats will display all of the default report types.

Copyright © 2014 EMC Corporation. All rights reserved.
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ViPR SRM Chart Options

User settings preferences:
ViPR SRM reports are displayed in one of the following formats:
» Tables — presents data as a list or in various table styles
» Graphs — presents data in line graph or bar charts
»» Aggregated — data is aggregated in stacked charts, guages, or maps
»» TopN — use for bar graphs or pie charts
» Misc — presents data in a topology, or icons, or with external sources
» Mixed — mixed report formats and overlays are used to show data
Root Report — mixed reports, mixed using defaults
Several report styles exist for each of the report formats listed
Individual reports permit selection of allowed report styles from
a particular format in the display menu area of the tool bar

Reports are populated with collected metric information
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ViPR SRM permits data to be displayed in any one of 27 different report styles. These report
styles are grouped into 6 different formats. All report styles may be viewed in the
Preferences tab under User Settings in ViPR SRM application. They are viewed by selecting
the report mode for the root report.

Selecting a report in the report tree will show the type or types of report styles used to
create the report. Selecting the Display menu and dropping down the Report window will
allow you to view the options available for any particular report.
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Report Wizard Overview

(] DISPLAY ~ [& EXPORTS v TOOLS ~

\?/ Show Report URL o Favorite this Report

g‘j Report Wizard #= Print-Friendly Page

4 Store this report %4 E-mail me this Report

Tools Actions

Copyright © 2014 EMC Corporation. All Rights Reserved Module 7: Report Customization in ViPR SRM 21

ViPR SRM provides a complete set of tools that can make your life easier managing and
customizing the base reports available with the ViPR SRM application. One of these tools is
the “Report Wizard”. The Report Wizard allows you to quickly build a report. It is located in
the “Tools” menu.
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Report Wizard — Metrics Selection for Chart

Report Wizard '\\U
View Type | Device Browser v

Device Types v Hostname v Component Types v
1 selected elements 1 selected elements 1 selected eler

Array Linux-SRM-Inst . m '\mj)

Datastore Linux-SRM-Inst WORKGROUP FileSyste!

FabricSwitch Tl m ' Memory

FileServer | 2 SRMSMEZ @ Processor

. m u Win-SRM-Inst VolumeGroup
Hyperv nsnh

VirtualMachine

» 0 Selected Metrics

» Optional Report Settings
Add Metries Run

Quit Wizard
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The Report Wizard includes a View Type selector. The View Type selector allows you to tell
the Report Wizard the pre-defined way to describe your report. Although the default is set to
“APG Topology”, it is more convenient to start with “Device Browser” [CLICK]. As you select
an element from a frame, the next related frame opens up, allowing you to choose among a
list of attached sub-components. For example: Starting with Device Types [CLICK], choose
Host, then in Hostname [CLICK] , choose SRMRHEL1, then in Component Types [CLICK],
choose Disk. Several disk devices will now be present in the components column. [CLICK]
Choose /dev/emcpowered. [CLICK] The last column will display the Available Metrics for this
component.

This pre-defined, guided selection within the Device Browser view allows you to drill down to
the last frame where you can select the metrics to be displayed in your report.

Once you are done with the selection of all entries up to and including the metrics, confirm
your selection by clicking the “Add Metrics” button.

You can then continue with the report options: Selected Metrics, and Optional Report
Settings. You may also start over in order to join other metrics to the report you are building.

Copyright © 2014 EMC Corporation. All rights reserved. Module 7: Report Customization in ViPR SRM
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Report Wizard — Optional Report Settings

Time-range selection
Aggregation level
Type of report — select chart

¥ 1 Selected Metrics

Represent all the currently \gelected metrics. Bear in mind that each displayed metric is related to an underlying set of selected

components (that are not dispgyed hen

Throughput @

~ Optional Report Settings
Display | reak-time ¥ | average ¥ \over | last v | 1day v
Automatic

report type
selection
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Once you are done with the metrics selection, you can review the list under the “Selected
Metrics” section.

Under “Optional Report Settings”, you have options that allow you to specify a time-range
coverage for your report, along with the aggregation level (real-time, 1-hour, 1-day, 1-week)
and aggregation function, if required.

Finally, you can select a report type among:

* Table: selected elements will be organized in a table view (1 row per object, metrics are
displayed in the table columns)

* Simple graph: 1 data curve per metric (data point is linked)
* Child graph: 1 child graph per metric (simple graph is available for each metric)

» Stacked chart: each metric on top of the other, aligned per data point in time (meaningful
for 1 metric type across multiple objects of same type)

* Bar graph: 1 bar per object of same type, per metric (meaningful for 1 metric type)

Copyright © 2014 EMC Corporation. All rights reserved. Module 7: Report Customization in ViPR SRM
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Report Wizard — New Metric Selection for the Chart

Report Wizard

View Type | Device Browser

Device Types

1 selected elements

o

Hostname v Component Types -

1 selected elements 1 selected elements

Array
Datastore
FabricSwitch

FileServer

S

VirtualMachine

Linux-SRM-Inst Disk

Linux-SRM-Inst. WORKGROUP FileSystem

4] SRMRHEL1 Memory

X
SRMSME ( 3 °
Win-SRM-Inst

VolumeGroup
Components = | | Avaitabie wetrics

1 selected elements

1 selected slements

2] currentutiization
i

b O Selected Metrics

» Optional Report Settings

@

Add Metrics. Run

Quit Wizard
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In the Report Wizard, once again, start with “Device Browser” [CLICK]. Select elements from
each frame as shown for [CLICK] Device Types and [CLICK] Hostname and [CLICK] component
types. The Processor Components chosen [CLICK] will be limited to only the CPU [CLICK] and
the Available Metrics associated with the CPU will be CurrentUtilization.

Once finished with the selection of all entries up to and including the metrics, confirm your
selection by clicking the “Add Metrics” button for each separately chosen metric.

Then continue with the report options: Selected Metrics, and Optional Report Settings.

In the Optional Report Settings section, both CurrentUtilization and Throughput should
appear in the main axis group. Once confirmed the Table report icon may be selected for a

table report to be generated over the selected time period.
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Report Wizard - Axis

Case for multiple metric selection of a different magnitude:

¥ 2 Selected Metrics

elected metrics. Bear in mind that each displayed metric is related to an underlying set of selected

layed here)

Represent all the currentl,
components (that are

CurrentUtilization & Throughput &

® Main Axis

Scaling mode | -None- ¥

CurrentUtiization k4

@ Secondary Axis

Throughput %. 1

Scaling mode | -None- ¥

Drag and drop the metrics from the other axis.
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When choosing a graph type report with multiple metrics in your selection, the graph may be
split in two Y-axis groups. This allows you to easily compare metrics that are different
magnitudes (such as DiskSpace and CPU usage (%)). As show above, selection of Throughput
(of a Disk) can be much higher than CurrentUtilization (from a CPU). Correlating in a single
graph with the same Y-axis reference would be difficult, so a second Y-axis is created to show
line activity in proximity to each other.

To accomplish this, simply click “Add a Secondary Axis” and then pick and move the metric(s)
from the Main Axis to the Secondary Axis.

Scaling is another option. This permits you to transform value by performing simple math
over the series.
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Report Wizard — Preview Report and Save

Report Wizard

@ Save in "My Reperts™ Quit Wizard
&y 2)
My Reports / Wizard

2014, Sunday 27 » Monday 28 2 AMEDT | Last 1 Day: average on real-ime
0.0002 - l
0.00018 - |
|
0.00015 = (t Specify a report name... x
|
0.00013 - &
| " Please specify a name for the report.
0,0001 - {1 ft 3
A
[ \ [ Report Name | fmy report name]
0.00008 - |- A |
/ - A A \
\_/ AVA A / 7 B
0.00005 - v \ f N7
LY \./
0.00003 - | cancer || ok |
0= A A A A A A A A A A Y A
10:00 12:00 14:00 16:00 18:00 20:00 22:00 00:00 02:00 04:00 06:00 08:00
lower bound: 0.0 upper bound DAL @ None @) Auto @) Invert

= SRMRHEL1, CPU, CurrentUtilization (%)

= SRMRHEL1, /deviemcpowerd, Throughput (MB/s)
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Once satisfied with the settings:

1. [CLICK] Hit the “Run” button. This will generate the report and show you a preview.
2. [CLICK] If satisfied, click “Save in “My Reports”.

3. [CLICK] This will open a pop-up asking you to provide a report name. Supply the report
name and click Ok. The report will be saved under your report sandbox.

NOTE: this particular output drops off suddenly at the right side of the graph and the graph
markers are showing very low activity.
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» 2 Selecled Metrics

Represent ali the cumently selected metrics. Bear in

CunentUtilizstion §  Throughput
~ Opticnsl Report Settings

Display tesltime o sverage - over flast o 10y

Automatic
report type
selection

® Main Axis

Scaling mode -None-

Report Wizard — Selecting a Table Report Format

Type of report — select table

Ind that each displayed metric is related o an underiying sef of selected components (that are not displayed here)

Add 2 Secondary Axis

Secondary axis not necessary for a table
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Review the metrics selection list under “Selected Metrics”.

Under “Optional Report Settings”, the defaults have not been changed.

Select the Table entry for viewing the wizard output.: selected metrics will be organized in
the table view (1 row per object with devices displayed in the table columns)

When the settings are complete:

Hit the “Run” button and if satisfied with the report preview, click “Save in “My Reports”.

Provide a report name in the pop-up and click Ok. The report will be saved under My

Reports.
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to the table

associated values

My Reports / Wizard

CurrentUtilization 1.05

Throughput

Report Wizard — Table Creation

Add both CPU CurrentUtilization and disk throughput as metrics

The devices for CPU and disk appear in the columns with their

July 2014, Sunday 27 » Monday 28, 9:47 AM EDT | Last 1 Day

Name $ ! SRMRHEL1,CPU / SRMRHEL1,/deviemcpowerd s | Unit

MB/s
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Selecting the Table icon in the Report Settings produces a report of the same data used
earlier but in Table format as opposed to a Chart format. It is noticeable here that the disk
data throughput is too low for ViPR SRM to be able to register it above zero mega bytes per

second.
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Lab : Part 1 — Using the Report Wizard

The purpose of this lab is to:

Create a report chart using the Report
Wizard

Create a report table using the Report
Wizard
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This lab covers creating both a stacked chart and a table from the same metrics using the
Report Wizard.
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Lab Debrief: Part 1 - Using the Report Wizard

This lab covered :

Creating a stacked chart report for a Brocade
Switch

Creating a table report for the Brocade Switch
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This lab covered creating both a stacked chart and a table from the same metrics using the
Report Wizard. It should have been noted that the same metric data appeared in both
reports but in different formats.
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Module 7: Report Customization in ViPR SRM

Lesson 2: Summary

During this lesson the following topics were covered:
Metric selection
Report options
Creating a chart
Creating a table
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This lesson covered creating a custom report using the report wizard. Option selections for
the report view type were discussed and examples of creating a graph chart and a table were
described.
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Module 7: Report Customization in ViPR SRM

Lesson 3: Modifying Reports

This lesson covers the following topics:
Report Edition mode
Copy and paste a report
Altering a table report
My View: my custom dashboard

Copyright © 2014 EMC Corporation. All Rights Reserved Module 7: Report Customization in ViPR SRM 32

This lesson covers the concepts of Edit mode for reporting in the SRM application. The
concepts of filtering, expansion, report configuration, setting the details for a graph or table
style report, copying and pasting reports, creating links to my view, and altering table reports
by moving, deleting, and copying columns are discussed.
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Introduction to Edit Mode

_J .+, Filtering & Expansion ’ [ Report Configuration i Report Details: Table vy Formula [Z ulwiring
* Name List of Virtual Machines ‘ &7
* Fitter

devtype is VirtualMachine

customer is present

,3; Filtering & Expansion % Report Configuration i Report Details: Table yy Formula L-, Ul Wiring

Display Mode default display v
Report Type
v
standard table
Report Rendering static charts by default v
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Edit Mode allows you to set parameters for your current report node. From the main panel,
you will notice five main tabs:

* Filtering & Expansion

* Report Configuration

* Report Details: [Graph | Table | ...]
* Formula

* Ul Wiring

A good practice in report design is to satisfy the requirements responding to inputs as you
tab from left to right.

Filtering & Expansion tab: first and leftmost configuration tab. Use parameters here to set a
report node’s name and a filter (if required, depending on your report design and goal). You
will set the metric scope in this tab using the filter for the report you are editing. By default

the filter is set to pass everything through to the report.

Report Configuration tab: Second tab from left. This is where you set the report type to
either a Graph or a Table.
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Edit Mode Report Details

,:, Filtering & Expansion [ Report Configuration | I_Q Report Details: Graph I ¥y Formula "> Ul wiring
Report Details tab:
Main Y-Axis Boundaries between 0.0| and . Gl'aph type
Main Y-Axis Scaling Mode none v - Table type
* (or other)
¢4, Filtering & Expansion | [7. Report Configuration | . Report Details: Table ] {; Formula | [ UIWiring || [ Pre Generation
E5 Seort (") Paste (0) © Attribute | | ) Property | | () Value
Attribute: Device*
Property: Model*

,, Filtering & Expansion [% Report Configuration _ Report Details: Table V5 Formula [F ulwiring
[Formula tab € AddaFormula

math.Division — Results [ ]

t— All / Invert / None For selected elements
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This slide shows details of two Report Detail tabs: Graph and Table. The Report Details tab
will show Graph or Table depending on the selection in the Report Configuration tab.

A Graph report has options for Y-Axis boundaries, Threshold definitions for values, metric
customization, and legend properties.

A table report created in the Report Configuration tab, permits you to set attributes,

properties, and values in the Report Details: Table tab to complete definition in your report.

Also shown is the Formula tab. It is displayed with a formula already selected for this node.
Formula is for advanced usage of data manipulation and/or aggregation. Many possibilities
are available when using this feature. Those possibilities are left for a Reporting course.

Ul Wiring permits you to dictate the interactivity rules in a dashboard report (a click in a
report updates the related reports, within the same single report page). This however, is an
advanced subject left for a Reporting course.
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Steps to Copy a Report

Step Description

1 Create a new static report node in Edit Mode. For example: create a report
named “my VM Report”, directly under the node “My Reports”.

2 In edit mode, drill down as shown into VMware under the Report Library
(follow the link when required):

Report Library>>VMware vCenter>> TEMPLATES >> VM

Select report node named “Virtual Machines”

3 Select the “Copy the selected Report” icon from the node edit buttons.

4 Select your destination node.

5 Select the “Paste as Child Report” icon.

6 Change the report name to: “List of Virtual Machines”.
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The purpose of this demonstration is node manipulation. The six basic steps to copy a report
will help you understand report node manipulation. Later you will have the opportunity to
practice in a lab.
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Copy a Report — Step 1

¥ e

» Dynamic Reports

(a) Locate “My Reports” tree.

p Static Reports

(e O B B
*LL?"‘; (b) Create a new report node
rCreate a new Report }

4 My Reports (c) Assign new report as “my VM Report”
p Dynamic Reports
b Static Reports J o+, Filtering & Expansion ll ['#¢ Report Configuration !

New Report

* Name lmy VMRepor] |

(d) Save the report!!
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The first step to create a new report in the receiving report node under “My Reports”. This
later report entry is a personal sandbox used for experimenting, testing, and developing

reports. This area of reports is personal to the user and cannot be shared among other users
of the portal.

Notice where you highlight the parent report before adding a new report node. Adding a

new report node is always placed as a child report. The default name of that new report is
“New Report”. It will need to be renamed.
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Copy a Report — Steps 2, 3

devtype is VirtualMachine

2 2. Drill-down as follow: Report Library>>VMware
EMC vCenter>> TEMPLATES >> VM >> Virtual
Machines
> .~.-em-m 3. Select the report and click “Copy the selected
b Dstacenters Summary Report” icon from node edition buttons
B Situations to Watch
p inventory All VMware vCenter <<TEMPLATE S>> <<VM>> Virtual Machines
P EEEALED Virtual Machines
4 <<TEMPLATES>>
} <<DATASTORE>> % Filtering & Expansion || (7 Report Configuration I [54 Report Details: Table | J{; Formula ‘
P <<ESX>>
p <<EVENTS>> * Name Virtual Machines v ii;
} <<ROOT>> * Filter o
A

<<VM>>
devtype=="irtualMachine
P VMs CPU Usage (GHz)

N virtual Machines Use the fiter of this node for expansion only L7,

4 My Reports Display Policy always show the node v Y h
p Dynamic Reports

my VI Report v Expansion

Copyright © 2014 EMC Corporation. All Rights Reserved Module 7: Report Customization in ViPR SRM 37

Before copying a report template, you must locate it. Drill-down the report tree as depicted
above. We are interested in copying the report that shows the list of virtual machines. Once
selected, you can click the button to take an in-memory copy of the report template. Then
move on to the succeeding steps.
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Copy a Report — Steps 4, 5,and 6
2 4. Select your destination node (my VM Report)
E 5. Select “Paste as Child Report” icon
6. Edit report name (and Save)

p Datacenters Summeary

b Situations to Waich

} lnventory 4 My Reports
} Events & Tasks » Dynamic Reports
4 my VM Report

4 <<TEMPLATES>>
Q vitos dachnes

} <<DATASTORE>>
} Static Reports

P <<ESX>>

All -~ My Reports ~~ my VM Report -~ Virtual Machines
p <<EVENTS>>
S CrE Virtual Machines
<«<ROOT>>

4 <> % Filtering & Expansion | [ Report Configuration | [% Report Details:

» VMs CPU Usage (GHz)

* Name lLulnf rtual Machines I ¢
p Virtual Machines Jirtu i I ¢ | &;

4 My Reports * Fiter dabucs i Vihallachioe v

» Dynamic Reports

C BT
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Before pasting the report template, you must select a location to place the report. Drill down
in your personal sandbox (under “My Reports”), select the new report node you created
previously (that will highlight it) and click on the paste button. This will place the copied
report template right under the highlighted node, as a child report.

Although this step is optional, it is recommended, and once completed you can change the
report name. Be sure not to confuse yourself with the original report name.
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my VM Report / List of Virtual Machines
August 2014, Monday 4 » Tuesday 5, 1010 AMEDT | Last?Day
1el ants fi 1to1 |2|3| | -ISHOW 15 -
: = :
Y T Y 0 ) - 0
" VM - - - b T a - - . |[CPU | o
Y Name — hs o= TP 2 'Y Host =+ |Resource : |Guest & %+ Nb.of: |Memory = |Memory = - |[CPU 2
Profile | |p°°l o8 State ‘Slums CPU |Siu (% :::;zg)e %
| 1
Filter this column
10.126.66.51, Duse S—
Linux-SRM1 M 101266612 | 10.126.66.55, Resources Normal 2 8c8 20| o004 1
10.126.66 53 Enterprise On
. 1 (64-bit)
SUSE
LnueSRMZ VM 10126864 | 101266654  Resouces | ot PMWERdnoma 2 868 20| o004 1
11 (64-bit)
SUSE
Linue-SRM10 | VM 101266630 10.1266651 | Resources E:::prise gﬁ“’“ Normal 2 868 1@| o003 1
11 (B4-bit)
Microsoft
Windows Powered
Win-SRMS M 101266625 | 101266651 Resources | Server = Normal 4 1268 2@ o1 2
2008 R2
(64-bit)
Microsoft
Windows Powered
Win-SRM2 W 101266613 | 101266651  Resources | Server At Normal 4 1268 3@ o 1
2008 R2
(64-bit)
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Now in order to see the result, return back to “Browse Mode” and select the report from

your sandbox (under “My Reports”).

You can use “Filter” funnel and use “*SRM*’ expression in order to limit scope of the VM

names to those containing SRM.
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BROWSE "
Welcome Base USer (ogged in as testuse MODE Settings Modules Help @ (U
2 sk EDIT MODE Ly 2 + CJ DIsPLAY ~ [& EXORTS ~ 3¢ TOOLS ~
I MC All > My Reports ~~ my VM Report | £ rtual Machines tH
] =
| my VM Report / Virtu: @lachines ©
o >
Favorite Reports e
= February 2014, Tuesday 25 » Wedngg o be 1:05 PM EST \ Last 1 Day
» Report Library
4 My Reports 31 elements found disolavies 1 o 15 1 << < (fl2 3 > > 30 25 ML
» Dynamic Reports J Ll 1
Y. s G 17 ‘stY M M ~CPU| 2 cpy
4 my VM Report 2 Name | *P Y <tost Y <Guest <State, ..., +=Memory > Momory || e | =
0s Status Size (%) (%)
— (GHz)
10.126.66.52, | SUSE
p Static Rep Powered
S [ 101268802 | 0120 ES LK on, 2 868 0@ oo 0
101266653 | 11 (64-bt) | O™
SUSE
- Powered
Defined as a Linux- 10.126.66.51, | Linux .
7 SRM2 101268814 | 10.126.66.55 | Enterprise ﬁ:&ml ‘ e 00| oe v
Table Report E — 11 (E4-01)
e oo Powered
Linux- 10.126.66.51, | Linux
sauto | 10178830 40 1256555 | Enterprise | v . e ZIS [t C
11 (64-bit)
Microsoft
Wi 10.126.66.52, | Windows | Powered
Vin- | e e e 2 — - -
—
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Table — Base Concept

When you create a table report, you need to determine what will be displayed in both the
rows and the columns.

Rows : Typically, table report rows are populated with metrics from child report nodes. Thus,
you have to create a child report node and configure it. Usually, the child report node is set
to be the expansion of a property.

Columns : Columns display the values and properties. The table report’s columns are defined
in the Edit mode Table tab.

Note : When you create a new node, this new node is by default a list table report with one
column displaying the sub node name.

The above screenshot shows a table report, containing several routers, one per row. These
routers come from the sub node that has been expanded on the “device” property.

It is IMPORTANT TO UNDERSTAND that data from the Child reports/nodes populates a table.
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Table Report — Base Concept in Edit Mode

EDIT
MODE
1k BROWSE MODE % EXPORTS ~
Al My Reports my VM Report Virtual Machines

Virtual Machines

fe
i3 Filtering & Expansion [ Report Configuration ‘ [ Report Details: Table ¥y Formula [ uw
£ Sort ") Paste (0) ) Attribute ) Property © value
» Report Library \Mmﬁ = > \ g g
VM Device Summary \\ 3 : =
» VMware vCenter Propcrty:\lo\n E \\ g
4 My Reports o G“e;'B % _ \ %
p Dynamic Reports : s\ & O
4 my VM Report Property: State, Status \ b 4 h &
e {Attnbute: Name]
Value: Memory Size
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Table — Base Concept

The screen capture above shows the same report as the previous slide, but this time in Edit
Mode.

We can see that there are several columns defined in the main section. These are called
“Attribute : Name”; “Property : IP” and so on. There are three types of columns available in
table reports:

* Attribute: Display attributes about the node. You can select these following node
information -> Node ID, global ID, node name, global name, expansion name array,
node filter, global filter, child count and other. Attribute is very useful for
troubleshooting.

* Property: Display a property such as device, source, part etc.

* Value: Display a metric value that can be calculated over a specified time period.
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Moving and Deleting Columns in Table Reports

| % Filtering & Expansion I i Report Configuration ' | Report Details: Table Iﬂ_
|

) Sort © Attribute © Property © value
[ Value: *

[[]  Property: *

‘Drag and drop

[(]  attribute: *

'— All / Invert / None For selected elements:
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You can change the sequence of columns by drag and drop action:

Drag and Drop: drag a column to its new location and drop it there.

It is easy to delete a column - simply click on the trash bin icon in the column’s header bar at
the far right.
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Copying Table Report Columns

i s=a Filtering & Expansion I |7 Report Configuration l 1 Report Details: Table I &+ Formula I : Pre Generation ‘

) Sort
[[]  Attribute: Node Name

[[]  Property: Device Name

© Attribute © Property © value

[ Property: Country Name ]
[M] Property: Interface Name

[ Value: CurrentUtil actual ]
[ Value: CurrentUtil avg over last day ]

button is di
more elements has been modified

L All / Invert / None For selected elements: L:_] Copy

Click to copy in buffer the selected elements. This
bled if no el ts are selected or if one or
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You can copy columns from one report node to another report node or within the same

table.

Select (using the check box) the column(s) you are interested in copying and click “Copy”.
Watch the “Paste” button that updates with the number of row(s) copied to the buffer.

You can click Paste on the same report or you may move to another report node and “Paste

”

there. Always look at the “Paste” button status to confirm you have row(s) buffered and

ready to paste in.
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Changing Table Values

A Value: Uncenfigured Capacity

[7]  value: Hot Spares Capacity

<
| [ I;zlue; Unusable Capacity*

wA value column felches a value from the database. You can specify the value with a filter or as a formula result, such as the amount of your CPU
utilization, and can express the value in the format you choose, such as percentage or bits per second.

! Click white arrow facing right

* Column Name Unusable Capacity 7]
Selected Value UnusableCap Y
Use time settings from this column & (£)

Time Management

Value settings

-

Advanced Properties

Summary settings
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To edit the parameters associated with table values, click the right facing arrow next to the
value of interest and select the parameters of choice to edit. Time Management and Value
settings are two of the parameter groups we will look more closely at in this module.
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Time Management
Each value type column defined in a table report can display values over different time
periods.
~ Time Management
The Time Mana " - p S alves. If more than
one tim is d
Sampiing Period reak-time - F Select aggregation
Sampling Type average -
Column Time Range(s. use a fixed time range  » previous » j1day |«
GeCotec al the vaies in the tine range M
Select time period
* Time Threshold 600 seconds
Column Time Range(s inhert report time range [ |
Recover. usea fn-‘e':linme range‘.
generate a column on the
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Table — Time Management

Sampling Period: The Sampling Period works with the already computed temporal
aggregates in the database which you have chosen to use. This option is especially relevant
when you use a long time range. For example: when the time range is a month or year,
selecting a day or week aggregate instead of real-time, dramatically increases the speed of
the report generation. With longer time ranges, a fine grain detail (with a multitude of dots
appearing along the graph) of time is not necessary.

Sampling Type: This is the aggregate computation type you want to use for the sampling
period.

Column Time Range(s): There are three options to chose from in the column time range: use
“inherit report time range”, “use a fixed time range” or “generate a column on the”. The first
one uses default’s report time range definition whereas the second one is used to specify a
specific time range independently overwriting the default report time range. The third option

is used to generate multiple column time periods.

Recover ... There are two options: “the last value only” or “all the values in the time range”.
The last value only retrieves the last value whereas the second option retrieves all the values
in the report time range. The second option results in several values, requiring an aggregate
to calculate a single value to display in the table report. Use the Temporal Aggregation to do
this. A drop-down list appears.

Time Threshold: The interval of time relative to the report time value which acts like a
tolerance interval for data retrieval. If you select real-time, the threshold is in seconds. If you
select an aggregate sampling type, the time threshold is a number of periods.

Note: In this example, the real-time values are used thus “Sampling Type” does not apply.
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Value Settings
Display all values:

v Value settings

D sets up the format for displaying values and the specific thresholds for the column. Velves may not

Use Rounding )] 0 decmais )
Scaling Mode none v )
Valse Display display all values ~9

) Trresholds define Severity ranges. Ranges are defined by their lower boundary value, their upper
boundary being defined in the Threshold sequence. Boundary vaives are inclusive
ifthe T} e

I meay be used. Values are mandatory and must be in decimel
formeat, including -Infinity and Infinity

Thresholds Defintion
Add a new threshold

Normal  Normal

Major
Critical v |Critical

& Normal

Legend & Major

€3 Critical

than its neighbour. Only the last definition is kept in case of

Allocated Memory % B

This column displays the average sampling using the
1 hour or higher aggregate over the values of the
last 1 day

Severity Normal set to Minus Infinity.
E Severity Major set to 95
List of Hosts  geverity Critical set to 120

wosereenens \/Mware inventory stow Al -

O Total } Total

Y a
Datacenter = CPUGhz ~ | Memory
|

0
. . | Allocated _
Y ESX Name = S asaivis

Igiba046.Iss.emc.com = CSE-Hopkinton 106 s— ol ©

CSE-Hopkinton 91 32681 =l o
Ippat4g.iss.emc.com | CSE 176 Lab 32 48684 77l ©
Ippa220.Iss.emc.com | CSE 176 Lab 30 ={ 43681 12l o
Ippa0S8.iss.emc.com | CSE 176 Lab 42 96GB 104l ¢
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For each defined value in a column, there may be three levels of criticality that could trigger
visual alerts. Threshold definitions are embedded under the “Value Settings” definition. To
enable this feature, you simply set a value in one or more of the “Level” fields.

Values Display: The options include:
* Display all values

* Display normal and severity values

* Display unknown severity and above

* Display minor severity and above
* Display major severity and above

* Display critical severity

For instance, by changing to “display critical severity”, the report displays only rows that fit

the critical level condition.
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Using the “My View” Custom Dashboard for a Report

Appears when the mouse pointer is hovered over a chart,
graph, or table. Use the “push pin” icon to pin the element

O K T 3 to your “My View” branch of the report tree.

rCreate a link to this element in "My View" ]

Clicking the “push pin” brings 4 @ WMy Reports

the following under “My View”. p

All thé.lt is needed is t_o re- @ Capacty Dashboard
organize the report list, names,

“ . "o Inv ’
and layout. “My View” is by @ Inventory
default defined as a “three @® 19Iw6120
reports per line” layout. @ ReportPack for Cisco MDS & Nexus

@ ReportPack for VMware

i : . \ NOTE: Pinning a report creates a link to the report. It does NOT copy the full report definition into the
tree.
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Using the pinicon in a report will create a report entry named “My View” under “My Report”
(which is your report sandbox”) and then copy the selected report definition back under “My
View”... what has been shown manually is now done automatically!

Be aware, this creates a link to the report, it does not bring a full copy of the report
definition. You can change the report name but not the linked instance. The benefit of doing
things this way is that if the original report gets updated, this will be reflected in your custom
dashboard (“My View”), if the report has not been moved under a different level.
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Lab : Part 2 — Create,Copy, and Modify Reports

The purpose of this lab is to:

* Create a new report

* Copy and paste a Table Report
* Modify a Table Report
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This lab covers creating reports, copying reports, and modifying tables in ViPR SRM Edit
Mode.

Copyright © 2014 EMC Corporation. All rights reserved. Module 7: Report Customization in ViPR SRM 48



Lab Debrief: Part 2 - Create and Copy (cut and paste)
Reports

This lab covered :
Creating a new report
Copy and pasting a Table Report
Modifying a Table Report
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This lab covered the use of ViPR SRM Edit Mode for creating a new report. Copying reports
and pasting them as child reports into a personal dashboard is performed and finally, a table
report is modified.
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Module 7: Report Customization in ViPR SRM

Lesson 3: Summary

During this lesson the following topics were covered:
Report edition mode
Copy and paste a report
Altering a table report
My View: my custom dashboard

50
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This lesson covered the functions and capabilities available in ViPR SRM Edit Mode. Details
were provided for copying, pasting, and modifying reports. This lesson concludes with a
review of the My View dashboard option in report management.

Copyright © 2014 EMC Corporation. All rights reserved. Module 7: Report Customization in ViPR SRM 50



Module 7: Report Customization in ViPR SRM

Lesson 4: Key Concepts of Reporting

This lesson covers the following topics:
Display policy
Filtering concept
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This lesson covers setting a display policy for reports, and how to use the SRM filter to limit
the metrics used in a report.
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Display Policy

Tuesday, July 29,2014  Settings Administration Help @ (O

EDIT MODE Q v RS VAERE [, EXPORTS ~ ¥ TOOLS ~
two reports per line v Display realtime v values & %2 Viewin Full Page
average « Baggregation
Revert to Default Report
» ~
. B2
& o » - = = ’
« me Range Quick Switen »
icons Over - + calendar v B9 ‘ Apply
= atic cnarts
(20140723 14:27 || 20140724 1427 [N
isic ° o
Time Range Quick Switch Su Mo Tu We T Fr Sa
<< def: Jump to previous period. ol
>> def: Jump to next period Lol Tl 1L L AL AL 2y
13|| 14)| 15/| 16/| 17| 18} 19/
Report Type Time Selection .20 24| 22 23“@ 26| Actions
27| 28| 29|| 30| 31 ]
Time 13:25
Display policy determines how report data will be o

displayed in terms of data aggregation, time range,
the number of reports per line, report style, and the
rendering of data in the report. L Done

Copyright © 2014 EMC Corporation. All Rights Reserved Module 7: Report Customization in ViPR SRM 52

The Display tab allows you to alter the view of the current report. Three sections can be identified under Display tab as was
shown earlier: Report Type, Time Selection, and Actions.

Actions: this section shows action once you are done with other sections.

* View in Full Page: displays current report in full page, in a new window.

* Revert to Default Report: brings the report back to its default settings after you have made changes.
* Apply: applies the changes you set in the Report Type and/or Time Selection sections.

Time Selection: this second section groups Time range selection options of our current report.

* Display [...] values: used to change the time base value for the chosen aggregation method to be used. Time base values
may be real-time values or may be larger than real-time to aggregate data in some way.

* Using [...] aggregation: used to select the method of aggregation (average, max, etc)
e Over [...]: used to change the time range selection of the report.

* Padlock icon: toggles the lock. When locked, the modified Time Selection is kept while browsing other reports for ease
of comparison.

* Time Range Quick Switch: defined by clicking the opening or closing double arrow sign. The Time Range Quick Switch
arrows allow you to jump backward or forward in time. Once clicked, the time selection shows linked calendar icons to
select date-time start or date-time end pop-up calendars where you can set the exact time range you desire in your
report. Then using the time range quick switch arrows for previous and next, you can jump from one range to another.

* Report Type: this third section groups options based on the default format for this report. This section will allow you to
change some options in your current report which will determine how the report is presented.

* Display: used to change the number of reports per line when presented in the report pane. Especially useful for mixed
reports.

* Report: used to change the report style. This option depends on the default report’s currently set format type.

* Rendering: Some graphics can be rendered either in static mode or in dynamic mode. In dynamic mode, hovering the
mouse pointer over any spot on a graph in a chart will pop-up a tip tool containing the exact value at that point with the
date and time. Bar charts will show a pop-up with the metric measurement and the total measurement for all metrics in
the bar chart. While dynamic charts look nicer and are easier to use, static charts may be quicker to load.

* Summary Statistics: used to overlay useful information on your report type. This includes statistics information, pin
points, trending, etc.
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Setting a Filter Using the Filter Wizard

devtype is Array
and

parttype is Disk
or parttype is LUN

devtype=='Array’ & ( parttype==Disk | parttype==LUN" )
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An important concept in report customization and creation is to select the proper metric
scope and context. This is achieved by setting a filter. The filter selects the data metrics that
will be included for report computation. A tool that helps in creating the filter expression is
the Filter Wizard.

The filter wizard is extensively used throughout SRM, not just for report customization.

The filter wizard can be defined as the GUI tool that allows you to work with a filtering
expression. The blue shape over the above snapshot delimits the filter wizard working area.

Here is a list of some of other Ul tools that use the filter wizard:

* Report Edition: Use in report filtering, metric selection in table columns, and
formulas.

* Search Engine: Assists in selecting a metric scope.
* Alerting Engine: Permits selecting a metric in the analysis process.

* Management of Database Metric: Use to select a metric for deletion or for
reference.

The filter wizard shows up as a series of related logical boxes, each one containing one or
more properties and value expressions linked together by logical operators such as AND and
OR.

As a filter is built, filter boxes pop up as the assembly evolves to reveal your filter expression.

At the bottom of the graphical filter view, the statement builds in text to show the filter
expression.
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Limiting Metrics Using the Filter Wizard

* Fiter EVthing \t.)/'
Refine > P using a wizard
g Edit expression | with an expression.
; Invert v /
Use the filter of this node for €xpansion on Sdovie e
Remove a device
Display Policy hide if the node is a leaf a component type... v | @)
a component...
: a metric type...
¥ Expansion R4
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The Initial state of a new filter expression shows the filter setting as “everything”. This means
the current context selects all metrics for report computation. In order to limit the scope of
the report context, you will need to create a filter expression. The filter works only with
metric properties.

To filter on a given property, hover the mouse on the box and left-click on the “Everything”
box, a contextual menu will appear, and choose “Refine » using a wizard...”. This will launch
the Refine Wizard.

Other Refine menu items available include:
*  “with an expression...”:this allows you to type in the filter’s expression manually

* “adevice type...”:this launches the Refine Wizard and sets the left-hand side of the
expression with the “devtype” property

* “adevice...” :this launches the Refine Wizard and sets the left-hand side of the
expression with the “device” property

* “acomponent type...” :this launches the Refine Wizard and sets the left-hand side of
the expression with the “parttype” property

* “acomponent...” :this launches the Refine Wizard and sets the left-hand side of the
expression with the “part” property

* “ametrictype...” :this launches the Refine Wizard and sets the left-hand side of the
expression with the “name” property
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Filter Wizard Operator and Property Value Choices
dempelt using a wizard.

or *» | with an expression
devtype==| Edit expression | 3 device type
Editusing wizard | 3 device...

nslon only | 11 et a component type.

ys show thé Remove a component

a metrictype

Device Type

(e 0O

Component Type

Please enter a value for property deviype i
demp@ L_'U Please enter a value for property parttype
[is ] [A"a:'. . — parttype is

is not | FabricSwitch Access ==

is like FileServer AccessToLUN I

is not like Host Application

is present Hypenvisor Controller

is not present VirtualMachine The Wiza Fd Disk

starte win automatically suggests Host

doesn starts with f list of available Initiator

ends with Click on “is” to pull rom a LUN

doesntends with down thE "St Of property values Memory

contains OpErEtOFS MetaMember

doesnt contains
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Once you have chosen the property name (at the left side of the expression), you have to enter or
select a property value. Again, just type in and the Wizard will provide you with a list of matched
suggestions.

When using the filter wizard, the default operator is set to an exact match (for example, the “is”
keyword) between property name and property value.

If the selected operator is not what you want, you may change it.

To change the operator, click the “is” keyword between the property name and the property value
input text box, a drop-down menu will appear, presenting you with a list of available operators.
Choose the proper operator you want to define the relation between the property and its value.

The operator must be one of:
* “is”:an exact match of a property value
* “is not”: negation of an exact match of a property value
* “jslike”: is a flexible match of a property value
* “is not like”: a negation of the “is like”
* “js present”: no matter what a property value is, match if value is present
* “is not present”: negation of the “is present”
* “starts with”: flexible match of a property value, constrain by the start of the text string
* “doesn’t start with”: negation of “starts with”
* “ends with”: flexible match of a property value, constrain by the end of the text string
* “doesn’t end with”: negation of “ends with”

* “contains”: flexible match of a property value, constrain by the middle part of the text
string

* “does not contain”: negation of “contains”
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Filter Operands

Filter S
Refine = >
Operation * | Edit express:ctn}
AND & Invert
) %€ Remove
OR | (pipe)
NOT !
Is like =
Strictly is ==
Wildcard (many characters, %
including no character)
Wildcard (one character) _ (underscore)
Priority, expression grouping ()

Example: devtype=="Array' & (parttype=="Disk' | parttype=="'LUN")
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Any filter expression created using the filter wizard becomes a textual expression that is
similar to the SQL query language.

For the more advanced user, it is sometimes faster to type in the filter expression without
using the filter wizard. To type in the expression, a user would have to select the “Edit
expression” option in the filter wizards’ contextual menu. The above table shows the
available operand characters to use for the desired operation.
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Lab : Part 3 — Create and Modify a Personal
Dashboard

The purpose of this lab is to:
* Create a new personal dashboard

* Modify the display values for the
dashboard
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This lab covers creating a new personal dashboard and modifying its display values in ViPR
SRM Edit Mode.
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Lab Debrief: Part 3 - Create and Modify a Personal
Dashboard

This lab covered :
Creating a new personal dashboard
Modifying the display values for the dashboard
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This lab covered creating a new personal dashboard and modifying the display values for the
new report. A conclusion is drawn from the impact of changing the display values.
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Module 7: Report Customization in ViPR SRM

Lesson 4: Summary

During this lesson the following topics were covered:
Report structure
Filtering concept
Expansion concept
Display policy
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This lesson covered the report structure in SRM. A focus is given to report management
through the Edit mode features of SRM. Discussion of the functions in the various menu tabs
in Edit mode were given including the filtering and expansion mode concepts. The Browse

mode features available for creating a policy governing a reports display were also
presented.
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Module 7: Summary

Key points covered in this module:
Describe the tasks and tools used in custom reporting

Modification of an existing report using edit mode to copy, paste, or alter a
report

Create simple table and chart type reports using the report wizard
Create a dashboard for my view
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This module covered the management of custom reporting. Use of the Report Wizard to
create reports, and Edit Mode to modify or copy reports was discussed. The key concepts of
reporting were examined including report structure, expansion, and filtering. This module
concluded with a discussion on ReportPacks.
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Course Summary

Key points covered in this course:
Describe the architecture and benefits of ViPR SRM
Use of the ViPR SRM dashboard to manage storage
Capacity planning in the storage environment
Monitoring and analysis of performance indicators

Exploring and maintaining storage service levels and chargeback
accounting

Storage configuration compliance management with ViPR SRM
Using operational alerts for awareness of storage conditions
Creating and customizing reports as needed in user dashboards
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This course covered the tasks ViPR SRM can assist storage administrators to perform in the
management of a cloud ready data center environment.
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Thank Youl!
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