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Course Overview

This course provides the learner with an in-depth understanding of how to manage, monitor and maintain a functional
VPLEX system. Operational aspects of a VPLEX Local and a VPLEX Metro, using both the VPLEX Management Console GUI
and the VPLEX CLI, are covered. The emphasis will be on provisioning virtualized storage from VPLEX to hosts, and
Description performing operations on live virtual volumes such as mobility and mirroring. Integration of VPLEX into existing data
centers with live production data, and interoperability considerations, are included. This course also covers routine
monitoring of VPLEX as well as an introduction to VPLEX and RecoverPoint.

This course covers VPLEX version 5.4.

This course is intended for any person who presently or plans to manage a VPLEX solution.
Audience

Upon completion of this course, you should be able to:
“  Describe common VPLEX terms, configuration options, hardware and software architecture
Describe high level data flow within a VPLEX system.
Create Virtual Volumes and provision them to Hosts
Create and Manage VPLEX Distributed Devices
Manage VPLEX using Unisphere and CLI
Perform volume expansion or migration
Protect VPLEX Devices with RecoverPoint
Perform Monitoring in VPLEX including batched mobility.

Objectives

EMC

© Copyright 2015 EMC Corporation. All rights reserved

This course covers implementing a VPLEX System, managing it, and performing basic
maintenance and monitoring.
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Agenda

®  Course Overview
VPLEX Product and Technology Details

VPLEX Cluster Health Check

®  Volume Management and Protection

LY VPLEX Storage Provisioning
® VPLEX Storage Provisioning (cont) Provisioning with VPLEX
Day 2 VPLEX Distributed Devices Creating Distributed Devices

®  Volume Management and Protection (cont)
Day 3 ® VPLEX Monitoring

Mobility with VPLEX
Protection with RecoverPoint
VPLEX System Monitoring

© Copyright 2015 EMC Corporation. All rights reserved.

EMC

Module: Course Overview

Here we see the Agenda for this 3-day class; please take a moment to go over it.

Copyright 2015 EMC Corporation. All rights reserved.
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This Course is Part of Learning Path for:

EMC' EMC PROVEN
PROFESSIONAL

BV CERTIFICATION

- Implementation Engineer (EMCSA) Track
EMC Proven Professional Certification

— E20-562 VPLEX Specialist Exam for Storage Administrators

— See: https://edu.corp.emc.com/gs/certification/default.aspx

EMC!

© Copyright 2015 EMC Corporation. All rights reserved. Module: Course Introduction

This course is part of the learning path for VPLEX Specialist Exam for Storage Administrators
Specialist EMC Proven Professional certification. For details on the EMC Proven Professional
program, please see: https://edu.corp.emc.com/gs/certification/default.aspx.
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Module: VPLEX Product and Technology
Details

Upon completion of this module, you should be able to:
* List the ways VPLEX fits into the virtualized data center
strategy
* Describe VPLEX architecture and product capabilities
* List the different VPLEX system and volume
management options
* Describe the different VPLEX management options

EMC

© Copyright 2015 EMC Corporation. All rights reserved Module: VPLEX Product and Technalogy Details

This module explores VPLEX architecture and product capabilities. We will introduce some of
the use cases for VPLEX along with some of the management options.
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Lesson: VPLEX Product Overview

This lesson covers the following topics:
* VPLEX Product Overview

+ VPLEX Use Cases

+ VPLEX Data Protection

EMC

Module: VPLEX Product and Technology Details

© Copyright 2015 EMC Corporation. All rights reserved

This lesson covers an overview of the VPLEX product.
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For years, users have relied on “physical storage” to meet their information needs. New and
evolving changes, such as virtualization and the adoption of Private Cloud computing, have
placed new demands on how storage and information is managed. To meet these new
requirements, storage must evolve to deliver capabilities that move information from being
a physical element to being a virtualized resource - a resource that is: fully automated,
integrated within the infrastructure, consumed on demand, cost effective and efficient,
always on, and secure. The technology enablers needed to deliver these qualities combine
unique EMC capabilities such as FAST, Federation, and storage virtualization. The result is a
next generation Private Cloud infrastructure that allows users to:

* Move thousands of VMs over thousands of miles

« Batch process in low-cost energy locations

« Enable boundary-less workload balancing and relocation
« Aggregate large data centers

 Deliver “24 x forever” — and run or recover applications without ever having to restart.

narasimharao.nelluri@dajmler
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Journey to the Private Cloud
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When EMC discusses the Private Cloud, it is describing an infrastructure strategy that
enables optimized resource use. This means you're optimized for energy, power, and cost
savings. You can scale up and out simply and apply automated policies. You can guarantee
greater availability and access for your production environment—significantly reducing or
eliminating downtime.

narasimharao.neIIuri@d@licr;gtlJ%r_.
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Introduction to the EMC VPLEX Family

VPLEX is Designed to Provide:

« Data mobility
— Within the same data center
— Across a campus
— Non-disruptive migration
— Storage pooling
+ High Data Availability

— Within local and across campus IT
centers

- Collaboration

— Real-time data collaboration for Big
Data application

Copyright 2015 EMC Corporation. All rights reserved.

VPLEX federates data that is located on heterogeneous storage arrays to create flexible,
distributed and highly available data centers.

VPLEX addresses three primary IT needs:

- Mobility: VPLEX moves applications and data between different storage installations:
-Within the same data center or across a campus (VPLEX Local)
-Within a geographical region (VPLEX Metro)

- Availability: VPLEX creates high-availability storage infrastructure across these same
varied geographies with a very high level of resiliency.

- Collaboration: VPLEX provides efficient real-time data collaboration over distance for Big
Data applications.

naraSImharao'ne”un@d%llcr;gll.l?er:'gﬁrg( Product and Technology Details
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EMC VPLEX
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EMC VPLEX enables Active/Active distributed datacenters.

VPLEX is a storage virtualization solution. There are many virtualization solutions in the
marketplace today, but the key differentiator is that VPLEX was designed from concept to
enable multi-site storage virtualization.

VPLEX is a hardware and software solution that can be used to create an abstraction layer
between hosts and storage arrays. From a storage perspective VPLEX looks like a host, and
you can present Physical LUNs from the storage array to VPLEX. From a host perspective
VPLEX looks like a storage array, and you present virtual LUNs from VPLEX to the host. By
breaking the link between the host and the physical storage array it enables storage
virtualization use cases like non-disruptive data mobility across arrays.

In this context, it is possible to take on another datacenter, with another physical storage
array and a completely separate, resilient VPLEX cluster. The VPLEX Clusters can then be
federated. Federation is the process of creating a communication path between the VPLEX
clusters. This can be done over FC or IP, however the RTT between the DCs must be lest
than 5ms and there must be enough bandwidth to sustain synchronous replication. You do
not need to merge fabrics between sites.

Once federated it is possible to create a distributed virtual volume. This aspect of the
distributed virtual volume is a bit like a RAID 1 mirror; reads and writes can occur at both
sites and VPLEX consistently mirrors the data across storage arrays. One advantage of this
architecture is that it enables 100% storage availability. In the event of a problem with an
array, it is not required to fail application from site A to site B. Read and writes continue to
be served from either VPLEX cache or the remote array.

The key consideration in regard to distributed virtual volumes is that they have exactly the
same storage and LUN identifiers across both sites and are concurrently RW accessible.
Why is that important..

naraSImharao'nellurl@d%llml!l%c'gpﬁg( Product and Technology Details
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VPLEX Product Family

EMC VPLEX Local EMC VPLEX Metro

*Within a Data Center *AccessAnywhere at
*Single VPLEX cluster : Synchronous distances
* No more than 5ms RTT

EMC'

Copyright 2015 EMC Corporation. All rights reserve Module: VPLEX Product and Technology Deta

The VPLEX product family is composed of VPLEX Local and Metro system configurations.

VPLEX Local provides seamless, non-disruptive data mobility and the ability to manage and
mirror data between multiple heterogeneous arrays from a single interface within a data
center. VPLEX Local consists of a single VPLEX cluster. It contains a next-generation
architecture that allows increased availability, simplified management, and improved
utilization and availability across multiple arrays.

VPLEX Metro enables active/active, block level access to data between two sites within
synchronous distances. The distance is limited not only by physical distance but also by
host and application requirements. Depending on the application, VPLEX clusters should be
installed with inter-cluster links that can support not more than 5ms round trip time (RTT)
The combination of virtual storage with VPLEX Metro and virtual servers enables the
transparent movement of virtual machines and storage across synchronous distances. This
technology provides improved utilization and availability across heterogeneous arrays and
multiple sites.

naraSImharao'nellurl@d%llml!l%c'gpﬁg( Product and Technology Details
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VPLEX Use Cases

Online Migration between Arrays
o * Benefits
Applications
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* Load balancing between arrays
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VPLEX Local and/or Metro allows the non-disruptive movement of data from one array to
another. This capability can prevent many management issues, such as tech refreshes of
arrays.

Here’s a quick view of the traditional tech refresh and corresponding data migration
scenario. After the new array arrives and is installed and ready, the data source is copied
by any of a variety of host- or array-based tools.

Outages are planned over a sequence of weekends to migrate servers to the new storage
array, often in batches of associated applications. This is the “"Race to Monday,” as it's
typically done over weekends. This process is risky because it's typically non-reversible.

During this interim period, the customer must manage two separate arrays - remote
replication, snapshots, clones, etc.

Ultimately, once all of the data is migrated the old array can finally be decommissioned. The
vendor company often allows lease and services concessions to the customer during the
migration period. And until that gear arrives at the vendor facilities, the hardware cannot be
recycled back into inventory. And of course, until the migration completes, the asset
they’ve paid for cannot be used - the Time-to-Value expectations are not achieved.

VPLEX allows the seamless migration of application data from one array to another. It is
not dependent upon array technology; this allows data migration between different array
types.

narasimharao.neIIuri@d@,]i(r;QllJ%r_.
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VPLEX Use Cases (Cont'd.)

Storage Pooling

- Pool arrays together

« Reduce cost without
increasing risk

- Move devices 100%
online between
different tiers

* Mirror across arrays
TRANSPARENT MOBILITY for enhanced
availability

Module: VPLEX Product and Technology Details
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EMC'

VPLEX can transform individual arrays of many vendor and performance types into pools or
tiers of storage. The performance needed for certain applications can vary over time. To
accommodate this, VPLEX can move the storage from one tier to another without any
disruption, and the workload can be placed where it makes sense.

narasimharao.nelluri@dajmler
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VPLEX Use Cases (Cont’d.)
Availability

« Question:

— In a worst case disaster scenario,
what is the best possible outcome
IT could expect?

« Answer:

— IT continues as if nothing
happened

Copyright 2015 EMC Corporation. All rights reserve:

An unplanned outage is the ever-present risk that organizations have to deal with on a daily
basis. And it may seem like there are increasing occurrences where nature is trying to bring
your business down. Whether it’s a tornado in the midwest, a hurricane in the east, an
earthquake in California or a tidal wave and flooding in a coastal country, natural disasters
are a real threat that must be planned for.

Equally devastating are unplanned outages caused by human error. A fire in the data center
causing the sprinklers to rain array-killing water down on your server racks can be just as
destructive to your data center as a natural flood overflowing its banks. And even a mistake
by a well meaning IT team member can have disastrous consequences.

Through the use of its continuous data availability, VPLEX provides protection from a data-
center-wide failure. This failure can be either planned or unplanned.

Even if there are other disaster recovery methods in place, the work required in order to
both failover and fail back is extensive.

VPLEX “Active-Active” technology eliminates the need for extensive planning and testing for
these events.

narasimharao.neIIuri@dgg,]i(r;QllJ%r_.
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VPLEX Continuous Availability

Continuous Availability = High Availability + Disaster Recovery

Stretched Host Clustering
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There are two strategies for application and Datacenter resiliency:
Active - Passive
and

Active - Active

What dictates the decision to choose one of these topologies? Application RPO/RTO
objectives, distance, and bandwidth between sites.

What if you could build redundancy into storage that allowed active-active?

Here are some of continuous availability key benefits:
No more DR testing

Active Assets in both sites

Works with all open applications

No complex failover

Fully automatic recovery (0 RPO, 0 RTO, 0 DTO)
Eliminate both planned and unplanned downtime

Reduce TCO and increase service level

naraSImharao'ne”un@d%llmtl.l?er:'g&rg( Product and Technology Details

11



Use Case Example: Site Failure

Stretched Host Clustering
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VPLEX allows for high availability data storage infrastructure as well as for eliminating
failover and failback from storage operations. Now you avoid the restart problem and risks.

narasimharao.neIIuri@d@,Iicr;QllJ%r_.

Copyright 2015 EMC Corporation. All rights reserved. 99I[B( Product and Technology Details 12



Stretched VMware Clusters

Automatic load balancing

across sites

VPLEX

WITNESS

Site A Site C Site B * Application Specific

EMC'
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A VPLEX Metro supports Vmware HA and FT. It also provides Vmware DRS and Vmotion
integration. In order for the VM’s and applications to failover transparently, the data must
be shared across cluster nodes. Vmware ESXi clustering requires shared storage. To
provide non-disruptive movement of virtual machines. VPLEX Metro allows storage to span
multiple datacenters. This allows ESXi servers in different failure domains to share access
to datastores created on VPLEX Distributed Storage. VPLEX Metro fits perfectly with VPLEX
distributed cache coherence for automatic sharing and load balancing.

VPLEX supports VMware vSphere® Storage APIs — Array Integration (VAAI), also referred
to as hardware acceleration or hardware offload APIs . The APIs define a set of “storage
primitives” that enable the ESXi host to offload certain storage operations to the array,
VPLEX, which reduces resource overhead on the ESXi hosts and can significantly improve
performance for storage-intensive operations such as storage cloning, zeroing, and so on.

narasimharao.neIIuri@d@,]i(r;QllJ%r_.
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VPEIJ_;X with RecoverPoint and Xtreme/IO
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VPLEX and RecoverPoint products together offer continuous availability and operational and
disaster recovery. For customers requiring even further levels of availability, VPLEX can be
used with RecoverPoint to enable a third site for disaster recovery. This site can be located
at any distance, ensuring operational resilience in the event of a regional outage.

Three Site (Synchronous and Asynchronous) Availability Summary:

VPLEX Capabilities

Active-Active

. Transactions must be running and stable at two locations within Metro distances,
mostly financial institutions
Provide Continuous Availability With VPLEX Array Mirroring

. Mirror data from XtremIO to XtremIO to protect against the loss of an array or even an
entire site.
Move Workloads To and From XtremIO Without Disruption

. Application data can be stored on spinning disk and non-disruptively moved to XtremIO
when performance requirements demand it
Expand X-bricks Without Disruption With VPLEX

. Putting VPLEX between hosts and storage allows IT to add XtremIO capacity and
performance by adding X-bricks without disrupting application data access

RecoverPoint Capabilities:

Remote replication with recovery to any point-in-time

« Universal replication — any application, any distance, any array using VPLEX, any network

« Supports bi-directional asynchronous replication over a Fibre Channel or IP network over
any distance

« Saves 90% of network bandwidth consumption thru snap and replicate capabilities,
deduplication and compression

Copyright 2015 EMC Corporation. All rights reserved. naraS|mharaO.ne”un@dﬂgg&%ﬁ.g&@ Product and Technology Details
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VPLEX MetroPoint

MetroPoint Combines the Full Value of VPLEX and RecoverPoint

MetroPoint provides:

+ Single DR copy

+ Automatic switchover

+ Copies on both VPLEX clusters

A
« Protection agalnst cluster Production Si

failure

Production

VPLEX Metro Site

Continuous Availability

ted Virtual Volumes
o
RecoverPoint

- - RecoverPoint
Local Replication VPLEX VPLEX Local Replication

EMC
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In addition to the previously described use with RecoverPoint, VPLEX at GeoSynchrony v5.4
along with RecoverPoint v4.1 SP1 supports a new topology for VPLEX Metro teamed with
RecoverPoint protection. This topology is called MetroPoint. MetroPoint topology is
enabled by combining the features of VPLEX Metro, an active-active multi-site
infrastructure, and RecoverPoint, for continuous data replication to the remote third site.
Comprehensive data protection continues even under the complete failure of one of the
Metro region sites. The simultaneous protection of the Metro region by a distant third site
using RecoverPoint provides any Point-in-Time recovery from operational and disaster
outages.

MetroPoint topology helps organizations to achieve a high level of continuous availability
and data protection that completely closes the RPO/RTO gap.

For the highest level of protection, both VPLEX Metro sites can add RecoverPoint Local
protection. This provides additional benefits:

Faster RTO - reading from the local copy will likely be faster than remote copy

Redundant copies - protects against the loss of the remote site or the links to the remote
sites

To use the MetroPoint feature, RecoverPoint appliances must be running software version
4.1.1 Patch 1 or later, and VPLEX must be running software version 5.4.1 or later.

narasimharao.neIIuri@dga,]i(r;QllJ%[.
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MetroPoint Use Case Example: Two-Site
Continuous Availability and Local Protection

Local replication on both
sides of VPLEX Metro

Redundant operational

A B
Recovery for applications Production Production

Site VPLEX Metro Site
Continuous Availability |

Able to survive a cluster
failure

Virtual Volumes
|

RecoverPoint - —~ - RecoverPoint
Local Replication VPLEX VPLEX Local Replication

EMC
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In the two-site topology, distributed devices are protected with an independent local copy
at both Metro sites that allows for independent replication at either side of a VPLEX Metro
for a distributed volume. Replication continues at one site if an outage occurs at the other
site. With VPLEX Metro, production continues to be available from one site after a WAN
COM failure or a VPLEX cluster failure when configured with VPLEX Witness. To access copy
data, the administrator decides which copy to use. When two VPLEX clusters are not in
contact, administrators are recommended to use the copy from the site where the
production volume is accessible by the host. Regardless of which copy is used for recovery,
replication history is maintained. If recovery is done on the losing site during a VPLEX WAN
partition, manual intervention is required to select the site’s data to use after the WAN link
is restored. The losing site will not be able to create bookmarks while the volumes rebuild,
but replication history will not be lost.

RecoverPoint local replication can be added to both sides of a VPLEX Metro to provide
redundant operational recovery for the same application. To achieve this, all of the volumes
associated with an application must be placed in a MetroPoint group, even though a third
site is not configured.

This two-site configuration still requires GeoSynchrony 5.4 and RecoverPoint 4.1 SP1 that
support MetroPoint on both VPLEX and RecoverPoint.

narasimharao.neIIuri@d@,]i(r;QllJ%r_.
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Lesson Summary

During this lesson the following topics were covered:
* VPLEX Product Overview
* VPLEX Use Cases
* VPLEX Data Protection

EMC

© Copyright 2015 EMC Corporation. All rights reserved Module: VPLEX Product and Technology Details

This lesson covered an overview of VPLEX benefits and use cases.

narasimharao.neIIuri@dg;]i(r;gllJ%r_.
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Lesson: VPLEX Architecture

This lesson covers the following topics:

VPLEX architecture

VPLEX hardware configuration options

Hardware redundancy of a VPLEX Cluster

VPLEX System Software Environment

Performance and protection options for virtual volumes

EMC'

Module: VPLEX Product and Technology Deta

This lesson covers an overview of the VPLEX system architecture.

narasimharao.nelluri@dajmler
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VPLEX Architecture

+ Next generation data mobility and —
access Local and Distributed

Federation

- Scale out cluster architecture
— Start small and grow big

+ Advanced data caching

— Improve I/O performance and
reduce storage array contention

+ Distributed cache coherence
— Automatic sharing, balancing
and failover across VPLEX
Engines

EMC
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EMC VPLEX is a next-generation architecture for data mobility and information access.

It is based on unique technology that combines scale out clustering and advanced data
caching, with the unique distributed cache coherence intelligence to deliver radically new
and improved approaches to storage management.

This architecture allows data to be accessed and shared between locations over distance via
a distributed federation of storage resources.
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VPLEX Local Architecture
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VPLEX presents virtualized LUNs to connected hosts from attached physical storage arrays.

VPLEX can be broken into two functions. It functions as a host to storage arrays. It also
functions as a storage array to hosts.

If you follow the path of storage from the “bottom” up, notice the first layer is the physical
storage. VPLEX is zoned and masked to the array much like a normal host. Next is the

virtual storage layer. In the context of availability, it is important to note that VPLEX has
redundant everything and is battery-backed as well.
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VPLEX Local Configuration

One EMC Rack

1, 2 or 4 VPLEX Engines
— 2 directors per Engine

Redundant hardware

— All components are redundant
- except for the Management Server

N+1 performance and scaling
— More ports and engines

1+N fault tolerance

EMC'
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VPLEX Local consists of a single rack. Most installations are with EMC racks, although
custom racks are approvable. The rack contains 1, 2, or 4 VPLEX engines. Each engine
consists of 2 directors: A and B. The hardware is fully redundant to survive any single point
of failure.

A VPLEX is fully upgradable to the next size. This upgrade can be done without disruption.
VPLEX Engines can scale for greater performance and redundancy. In any cluster, the fully
redundant hardware can tolerate failure down to a single director remaining with no Data
Unavailability or Data Loss condition.
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VPLEX Configurations — Non Disruptive Growth
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VPLEX is configured as a Single, Dual, or Quad Engine Cluster. A VPLEX Local will have one
cluster, and a Metro has two clusters connected together. The Engines and associated
equipment will come pre-assembled from the factory.

All three configurations contain a single management server. The dual and quad engine
configurations have 2 FC Switches for Director connectivity along with UPS’s. A VPLEX
Cluster can be non-disruptively upgraded from a single engine to a dual or quad.

narasimharao.neIIuri@d;la,IngllJ%r_.
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VPLEX VS2 Engine

EMC
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A VPLEX Engine ( back view displayed ) is divided into 2 directors, A and B. Each director
has independent resources such as cache, power, and connectivity. Directors work
together in a fully Active-Active configuration. In this type of configuration, each director

can service any connected hosts and storage. Each Director has a 32GB SSD drive for
local cache.
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Management and Power/Fan Redundancy
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Independent power zones in the data center feed each VPLEX power zone, providing
redundant high availability. Each engine is connected to 2 standby power supplies (SPS)
that provide a battery backup for cache vaulting in the event of transient site power failure.
In single-engine clusters, the management server draws its power directly from the cabinet
PDU. In dual- and quad-engine clusters, the management server draws power from UPS-A.

Each VPLEX engine is supported by a pair of standby power supplies (SPS) that provide a
hold-up time of five minutes, allowing the system to ride through transient power loss. A
single standby power supply provides enough power for the attached engine. Each standby
power supply is a FRU and can be replaced with no disruption to the services provided by
the system. The recharge time for a standby power supply is up to 5.5 hours. The batteries
in the standby power supply are capable of supporting two sequential five-minute outages.

There are two power supplies with fans per director. Both must be removed to pull the
director out. To ensure the power supply is completely inserted into the engine, the yellow
at the top of the power supply should not be visible.

narasimharao.neIIuri@d@li(r;QllJ%r_.
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Standby Power Supply (SPS) LEDs

Steady Green = Online
Blinking Green = Crarging
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Each director is connected to a standby power supply. The standby power supplies should
be connected to separate power sources. Generally, the SPS On Battery LED stays on while
the SPS units fully charge (which could be a few minutes or a few hours, depending on the
state of the battery). If any amber LED not related to the SPS recharge remains on for
more than 10 minutes, verify that the components are cabled correctly.
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VPLEX I/O Modules

IOMBO IOMB1 / IOM B2 10M B3 IOMAD  10OM A1 IOM A2 Y\ IOM A3
Front-end Back-end \WAN COM/ Local COM Front-end Back-end \WAN CO ocal COM

- Slots B2 and A2 (WAN COM) will
contain one of the I/O Module
types shown:

+ Both WAN COM IOMs must be of
the same type.
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8 Gb/s 10 Gb/s Filler Module
Fiber Channel Ethernet (VPLEX Local) EMC
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A VPLEX VS2 Engine has 8 I/O modules, with four allocated to each director. Each director
has one four-port 8 Gb/s Fibre Channel I/O module used for front-end or Host connectivity
and one four-port 8 Gb/s Fibre Channel I/O module used for back-end or storage array
connectivity. Each of these modules has 40 Gb/s effective PCI bandwidth to the CPUs of
their corresponding director. A third I/O module, called the WAN COM module, is used for
inter-cluster communication. Two variants of this module are offered, one four-port 8 Gb/s
Fibre Channel module and one two-port 10 Gb/s Ethernet module. The fourth I/O module
provides two ports of 8 Gb/s Fibre Channel connectivity for intra-cluster communication.
The fifth I/O module for each director is reserved for future use.

Let’s look more closely at these two four-port 8 Gbps Fibre Channel I/O modules, that
provide 40 Gbps effective bandwidth: four ports for front-end connectivity and four ports for
back-end connectivity. This setup shows us that there is a planned oversubscription within
the VPLEX. This is not an issue with proper planning of the connections to the ports and
modules.

WAN communication between VPLEX Metro clusters is over Fibre Channel or Gigabit
Ethernet. The inter cluster link carries unencrypted user data. To protect the security of the
data, secure connections are required between clusters.

Depending on the cluster topology, slots A2 and B2 contain one of the displayed I/O
modules (IOMs). Both IOMs must be the same type.

narasimharao.nelluri@dajmler
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VPLEX Constructs

« Virtual Volume - storage presented to
one or more hosts

* (Local) RAID topology applied to one
or more extents

« An extent is a contiguous area of a Extent
storage volume

111l

« Array volume (LU) presented to
VPLEX BE ports

EMC
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Displayed are the basic elements that comprise a virtual volume.
+ Storage Volume - the LU presented from an Array to the VPLEX BE ports

+ Extent - a slice or portion of the available space from a storage volume - can be the
entire storage volume

+ Device - (local device) the application of a RAID topology to one or more extents. A
device may use another device as an extent. Devices can be made up of any
combination of local devices and extents as appropriate for a particular RAID
topology/geometry.

+ Virtual Volume - created from the top level device. It is the storage or Logical Unit
presented to one or more hosts

narasimharao.neIIuri@d@,IngllJ%r_.
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VPLEX Local
Scale Out, Active/Active, Resilient

Loss of ANY director has no \
/ W effect on availability |

Virtual Volum
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VPLEX directors are arranged to work together to provide uniform scalability and data
access resiliency in a fully active/active data access configuration. An SSD in each director
(56GB) is used for booting, cache vaulting, and log space.

All F/E ports are connected to initiator ports and all B/E ports are connected to the arrays.

Assuming this is a dual fabric SAN configuration you would be presenting at minimum (2)
paths per director. You never want to have a single path to a single director in VPLEX.

All Directors must see all storage equally

Active - passive arrays must have redundant fabric links

« (1) active (1) passive ports zoned to each director

Zoning for Active/Passive arrays; make sure the ITL is all in one zone

narasimharao.nelluri@dajmler
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VPLEX Metro Builds on VPLEX Local

APPLICATION MOBILITY NOW POSSIBLE

Virtual Volume
IP or FC WAN ———

EMC'

Displayed is a VPLEX Metro HA solution. VPLEX's Access Anywhere technology allows you to
export a single virtual volume from both of these VPLEX clusters simultaneously.

In this solution, the physical hosts are only connected to their local VPLEX cluster and no
SAN extension between sites is necessary. This helps you to isolate your datacenters and
prevent failures in one datacenter from affecting the other.

There are many interesting solutions that can be built atop Metro HA . VMware and Oracle
RAC are two examples.
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VPLEX Metro Configuration

« Two racks of fully redundant
hardware

+ 2 to 8 Engines total in a VPLEX
Metro
— Each rack can consist of 1,2 or ==
. UPs Access Anywhere
4 englnes Management server

« FC-WAN 8 Gb Fibre Channel
ports

— 4 per engine / 2 per director

Synchronous

5 ms max. round trip latency

EMC
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VPLEX Metro consists of two separate rack sites with less than 5ms round-trip latency. Each
rack may contain 1, 2, or 4 engines, with each engine containing two directors. The
hardware is fully redundant to survive any single point of failure.

Each director utilizes two 8 Gb FC ports for inter-cluster communication over the FC-WAN.
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VPLEX Metro - High Level
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VPLEX Metro consists of two VPLEX clusters connected by inter-cluster links with not more
than 5ms Round Trip Time (RTT). VPLEX Metro transparently relocates data and
applications over distance, protects the data center against disaster, and enables efficient
collaboration between sites. It allows administrators to manage all storage in both data
centers from one management interface.

The VPLEX Metro configuration:

- Mirrors stored data to a second site, with full access at near local speeds.

Deploy VPLEX Metro within a data center for:

- Additional virtual storage capabilities beyond that of a VPLEX Local.

- Higher availability.

VPLEX Metro clusters, Cluster-1 and Cluster-2, can be placed in different Datacenters ,

allowing them to be located in unique failure domains. There is no maximum distance
requirement as long as the latency requirement is met.

narasimharao.neIIuri@d@]icr;QllJ%r_.

Copyright 2015 EMC Corporation. All rights reserved. 99[@( Product and Technology Details 31



VPLEX Management IP Infrastructure
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Shown is the high-level architectural view the management connections between the
management server and directors. In this picture there are NO internal VPLEX IP switches.
The directors are in fact daisy chained together via two redundant Ethernet connections.
The management server also connects via two redundant Ethernet connections to the
directors in the cluster. The management server is the only VPLEX component that gets
configured with a public IP on the data center network. From the data center IP network,
the management server can be accessed via SSH or HTTPS.
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Lesson Summary

During this lesson the following topics were covered:
* VPLEX architecture
VPLEX hardware configuration options
Hardware redundancy of a VPLEX Cluster
VPLEX System Software Environment
Performance and protection options for virtual volumes

EMC'
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This lesson covered an overview of the VPLEX system architecture.
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Lesson: VPLEX I/O Operations

This lesson covers the following topics:
* Define caching layers within a VPLEX system

writes

Copyright 2015 EMC Corporation. All rights reserved
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* Describe I/0 operation within VPLEX Local and Metro
* Describe VPLEX system interaction during reads and

chnology Deta

EMC'

This lesson covers an overview of VPLEX I/O operations, including caching, read and write

interactions, and component redundancy.
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Cache Coherence

Cache Coherence Directory
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Cache A
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« Distributed cache

« Central directory for tracking

+ Manages locking and queuing
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Cache coherence creates a consistent global view of a volume.

Distributed cache coherence is maintained using a directory. There is one directory per user
volume and each directory is split into chunks (4096 directory entries within each). These
chunks exist only if they are populated. There is one directory entry per global cache page,
with responsibility for:

« Tracking page owner(s) and remembering the last writer

« Locking and queuing

Every director has a copy of the cache coherence directory. When a host makes a write, the
write gets added to a director’s local cache. The director then checks the cache coherence
table to see if another host has a lock on the write location. If another director does, then
the director will wait for the lock to be released.

Once the lock has been released, the director updates the cache coherence directory stating
that the block in its local cache is dirty. The director then sends the write to disk.

When another host wants to read from the same block, it first looks in its local cache to see
if the data exists. If it does not exist, it will look in the global cache coherence directory to
see if another director has the write in its cache. If so, it will go to the director’s cache to
get the data.

narasimharao.neIIuri@dgg,]i(r;QllJ%r_.
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Read Hit Distributed Device
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» A host read request is serviced by a director. The director performs a look up in its

local cache. If the data is there it is sent to the host. This is referred to as a local
read hit.

« If the data is not in the local cache a look-up is performed in the global cache. If
another director, in that cluster only, has the data in its cache, then it is sent via the
local com to the servicing director and then to the host. This is referred to as a global
read hit. It should be noted that in the case of a VPLEX Metro a read request will
never be serviced from another cluster.
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Read Miss Distributed Device

Stretched Host Cluster

GLOBAL CACHE
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If the data the director is looking for is not in global cache, it is called a global cache miss.

During global cache miss, the director must perform a back-end storage read.

1. A Read request is issued to the virtual volume from the host.

2. A look up is performed in the local cache of the ingress director.

3. On a miss, a look up is performed in the global cache.

4. On a miss, the requested data is read from the storage volume into the local cache.

5. The requested data is returned from the local cache to the host.
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Write Local Device
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When a Write is being committed to the array, the cache must first invalidate any existing
copies of that data in the global and local cache.

During a write hit:

1.
2.
. A look up is performed in the global cache. Global cache updates the new location for

N o »un h

Copyright 2015 EMC Corporation. All rights reserved.

A Write request is issued to the virtual volume from the host.

A look up is performed in the local cache of the ingress director.

the data.

. Any prior data is invalidated in all cache locations.

. The ingress director transfers the data to the local cache.
. The new data is written through to the back-end storage.
. The Write is acknowledged back to the host.
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Write Distributed Device
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In the example, both sides are active-active. A host will send its write to one director. The
director identifies the blocks to be written, and signals the other directors in the VPLEX
Metro (both local and remote) that it now owns those blocks in cache. At that point each of
them updates their private copy of the cache coherence table, noting which blocks will now
be invalid within their own caches. Then both directors write the blocks to cache and
through to disk. An acknowledgement is sent back from both sides to the director that sent
the write. Lastly, the acknowledgement gets sent to the host. Writes are protected because
they are written to disk before they are acknowledged.
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Path Redundancy and Failure Handling
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Virtual volumes presented out of VPLEX can tolerate port failures by connecting the host to
multiple directors and by utilizing multi-pathing software to control the paths. Here virtual
volumes are presented out of multiple VPLEX front-end ports on different directors. This
yields continuous data availability in the presence of port or director failure.
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Virtual volumes presented out of VPLEX can also tolerate entire engine failures by

connecting the host to VPLEX front-end ports on different engines. An engine could fail and
the host would still be able to access its volumes. It is still best practice to connect the host
to one A director and one B director. This will prevent a Data Unavailable situation during a

non-disruptive upgrade.

Copyright 2015 EMC Corporation. All rights reserved.
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VPLEX Withess
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For VPLEX Metro, an optional component called the VPLEX Witness can be deployed at a
third location to improve data availability in the presence of cluster failures and inter-cluster
communication loss. The VPLEX Witness is implemented as a virtual machine and requires a
VMware ESX server for its operation. The customer host must be deployed in a separate
failure domain from either VPLEX cluster to eliminate the possibility of a single fault
affecting both a cluster and VPLEX Witness. VPLEX Witness connects to both VPLEX clusters
over the management IP network.

VPLEX Witness observes the state of the clusters, and thus can distinguish between a
outage of the inter-cluster link and a cluster failure. VPLEX Witness uses this information to
guide the clusters to either resume or suspend I/O. VPLEX Witness provides seamless zero
RTO fail-over for storage volumes in synchronous consistency groups.
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Lesson Summary

During this lesson the following topics were covered:
* Define caching layers within a VPLEX system
* Describe I/0 operation within VPLEX Local and Metro
* System interaction during reads and writes

* List the different VPLEX system and volume
management options

EMC'
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This lesson covered an overview of VPLEX I/O operations, including caching, read and write
interactions, and component redundancy.
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Lesson: VPLEX Management Options

This lesson covers the following topics:
* VPLEX Management using the CLI
* VPLEX Management using Unisphere for VPLEX

© Copyright 2015 EMC Corporation. All rights reserved
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EMC

This lesson covers the methods of managing the clusters within VPLEX.
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VPLEX Management Server

Enables management via VPLEX CLI and Unisphere for VPLEX

Single or multiple (VPLEX Metro) clusters are managed
through a single management server.
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A single VPLEX cluster is managed by a management server. In VPLEX Metro configurations
you can manage both clusters from a single management server. The management server
coordinates data collection, VPLEX software upgrades, configuration interfaces, diagnostics,
event notifications, and some director-to-director communication. The management server
also forwards VPLEX Witness traffic between directors in the local cluster and the remote
VPLEX Witness server. Redundant internal network IP interfaces connect the management
server to the public network. Internally, the management server is on a dedicated
management IP network that provides accessibility to all major components in the cluster.
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VPLEX CLI Commands

+ The VPLEX CLI supports all VPLEX operations

« CLI commands are divided across a hierarchical context tree
structure

- Command contexts contain commands that can be accessed
only from within that context.

+ Global commands can be accessed within any command
context

EMC
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The CLI is divided into command contexts. The commands under each context are arranged
in a hierarchical context tree. These commands can only be executed from the appropriate
location in the context tree. Understanding the command context tree is critical to using the
VPLEX command line interface effectively.

Except for the ‘system-defaults/’ sub-context, each of the sub-contexts contains one or
more sub-contexts to configure, manage, and display sub-components. Command contexts
have commands that can be executed only from that context. The topmost context is the
root context, or “/”.

Some commands are accessible from all contexts. These are referred to as ‘global
commands’.
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Copyright 2015 EMC Corporation. All rights reserved. 99LrB( Product and Technology Details 46



Key Management CLI Root (/) Sub-contexts
|_SubContext | Functionality |

clusters/ Create and manage links between clusters, devices, extents, system volumes and
virtual volumes. Register initiator ports, export target ports, and storage
views.
connectivity/ Configure connectivity between back-end storage arrays, front-end hosts, local

directors, port-groups and inter-cluster WANs.
distributed-storage/ Create and manage distributed devices and rule sets.

data-migrations/ Create, verify, start, pause, cancel, and resume data migrations of extents or
devices.
monitoring/ Create and manage performance monitors.
recoverpoi nt/ Manage RecoverPoint options.
EMC
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At the top of the command context hierarchy is the ‘root’ context. Although there are
more, shown here are the key root-level sub-contexts where commands can be accessed to
configure, manage and monitor VPLEX clusters, storage and host connectivity.
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Using The VPLEX CLI

Log in for VPLEX CLI access

1. Log in using the
Management Server
‘service’ user account

2. Type the vplexcli
command to connect to
the VPLEX command line
interface

3. Use the exit command to
exit the VPLEX command
line interface from any
context.

EMC

Module: VPLEX P

Shown here are the basic operations required to access the VPLEX command line interface.
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VPLEX CLI Context Tree

Copyright 2015 EMC Corporation. All rights reserved.
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stand-by-power-supplies monitors
director_B_director
director_B_diskReportMonitor
director_B_portReportMonitor
director_B_volumeReportMonitor
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EMC

The VPLEX CLI is based on a tree structure similar to the structure of a Linux file system.
Fundamental to the VPLEX CLI is the notion of “object context”. The object context is
determined by the current location or pwd within the directory tree of managed objects.

Many VPLEX CLI operations can be performed from the current context. However, some

commands may require the user to cd to a different directory before running the command.

Copyright 2015 EMC Corporation. All rights reserved.
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Navigating the CLI Context Tree

+ Use the ed command to navigate between command contexts

VPlexcli:
VPlexcli:
VPlexcli:
VPlexcli:
VPlexcli:

REGISTERED-0x10000000c29c878d4 REGISTERED-ESX31-30
REGISTERED-1ab5pl-0x10000000c9c878d5
UNREGISTERED-0x10000000c9d2f2de UNREGISTERED-0x10000000c9dzf2df
UNREGISTERED-0x10000000c9d2£331

/> ed /eclusters

/clusters> cd cluster-1

/clusters/cluster-1> cd exports
/clusters/cluster-1/exports/ cd initiator-ports
/clusters/cluster-1/exports/initiator-ports 1s

EMC
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The e¢d command is used to navigate between command contexts. The current context is
always displayed at the VPLEX command line interface prompt. Use the c¢d command with
no arguments or followed by a space and three periods (i.e. cd ...) to return to the root
context. Use the ed command followed by a space and two periods (i.e. cd ..) to return to
the context immediately above the current context. To navigate directly to a context from
any other context, use the cd command and specify the absolute context path.

Copyright 2015 EMC Corporation. All rights reserved.
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Finding Current Location in the Context Tree

CLI features to help determine current position:

+ The command prompt always displays the current context:

VPlexcli:/monitoring/directors/director-1-1-B/monitors>

+ The Is command displays the sub-contexts immediately accessible
from the current context:

VPlexcli:/> 1s

clusters data-migrations distributed-storage
engines management-server monitoring
notifications system-defaults

EMC
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The VPLEX CLI includes several features to help locate the current position in the context
tree and determine what contexts and/or commands are accessible.
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Finding The Current Location in the Context
Tree (Cont’d.)

« The Is -1 command displays more information about the
current sub-contexts:

VPlexcli:/data-migrations> 1s -1
Name Description

device-migrations Contains all the device migrations in the system.
extent-migrations Contains all the extent migrations in the system.

- For contexts where the next lowest level is a list of individual
objects, the ‘Is’ command displays a list of the objects:

VPlexcli:/clusters/cluster-1/exports/ports> ls

PO00000003B2017DF-AO0-FCO0 PO0O00O0O0003B2017DF-AQ-FCO1
PO00000003B2017DF-AO0-FC02 PO0O000O0003B2017DF-AQ-FCO3
PO00000003B3017DF-BO-FCO0 POO0O0O0O0O003B3017DF-BO-FCO1
PO00000003B3017DF-BO-FC02 PO0O0O0O0O0003B3017DF-BO-FCO3

EMC
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Of the context tree navigation aids available in the VPLEX CLI, some of the most useful are
the Is and its variant, the Is =1 command.

Please refer to the EMC VPLEX CLI Reference Guide and the EMC VPLEX Administration
Guide to find out more about the CLI working environment and CLI command use and
syntax.
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Unisphere for VPLEX
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The VPLEX GUI, Unisphere for VPLEX, provides many of the features that the VPLEX CLI
provides. The GUI is very easy to navigate and requires no knowledge of VPLEX CLI
commands. Operations are accomplished by clicking on VPLEX icons and selecting desired
values.

System Status on the navigation bar shows a graphical representation of your system. It
allows you to quickly view the status of your system and some of its major components
such as directors, storage arrays, and storage views. The cluster display also shows the size
of the cluster configuration (single-engine, dual-engine, or quad-engine). Blue lights on the
cluster display represent the number of engines in the cluster. For example, a quad-engine
configuration display shows four blue lights, a dual-engine display shows two blue lights,
and so on. System Status is the default screen when you log into the GUI. Also shown is
the Monitoring menu. Here, you can monitor VPLEX cluster performance, provisioning
jobs status, and general system health details.

narasimharao.neIIuri@d@licr;gllJ%r_.
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Unisphere for VPLEX (Cont’d.)

EMC Unisphere for VPLEX vs.a Al
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The Provision Storage menu items assist administrators in provisioning VPLEX-managed

storage and storage volumes with the required capacity, local availability, performance and
protection options to hosts.

Copyright 2015 EMC Corporation. All rights reserved.
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Unisphere for VPLEX (Cont’d.)
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© Copyright 2015 EMC Corporation. All rights reserved.

Mobility Central selections allow the more detailed setting of data mobility within and
across VPLEX clusters. The Support menu provides the user with information and help
around common system use and system support tasks for the VPLEX system.
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VIPR SRM SUITE

Analyze historical performance trends
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The Unisphere dashboard is great for real-time analysis, but what about long term
reporting? That’s where ViPR SRM Suite is one of your best options.

Here’s an example of a performance trending report for VPLEX. Performance reporting for
element managers like Unisphere for VPLEX typically report on a few key parameters over a
short duration of time. ViPR SRM complements element management by tracking
performance trends for a broader set of parameters across the data path for hours, days,
weeks and months. This help storage teams understand historical behavior to simplify
troubleshooting and change planning processes. Here you can see VPLEX front-end and
backend cluster throughput (IOPS), and back-end bandwidth (KB/second).

narasimharao.neIIuri@d@]icr;gtlJ%r_.
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Lesson Summary

During this lesson the following topic was covered:
* VPLEX Management using the CLI
* VPLEX Management using Unisphere for VPLEX

EMC

© Copyright 2015 EMC Corporation. All rights reserved Module: VPLEX Product and Technology Details

This lesson covered the methods of managing the clusters within VPLEX.
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Module Summary

Key points covered in this module:

List the ways VPLEX fits into the strategy for a
virtualized data center

Describe VPLEX architecture and product capabilities
List the different VPLEX system management options

EMC'

Copyright 2015 EMC Corporation. All rights reserved Module: VPLEX Product and Technology Deta

This module covered the topics listed here. If interested in learning more about any of
these topics please refer to the Education Services catalog to discover what other VPLEX
training we offer.

narasimharao.neIIuri@d@,]i(r;QllJ%r_.
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Module: VPLEX Storage Provisioning

Upon completion of this module, you should be able to:
* Explain host-to-storage connectivity through VPLEX
* Describe VPLEX virtual storage constructs
* Provision Virtual Volumes to hosts using
— Advanced Provisioning
— EZ Provisioning
— Integrated storage provisioning (VIAS)
* Describe Storage Volume Encapsulation

© Copyright 2015 EMC Corporation. All rights reserved

Module: VPLEX Storage Provisioning

EMC

This module focuses on managing the storage network using VPLEX.

Copyright 2015 EMC Corporation. All rights reserved. naraSImharao'ne”un@dalmler'cqmdme: VPLEX Storage Provisioning
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Lesson: Storage Provisioning

This lesson covers the following topics:
+ Configuring host-to-storage connectivity

« VPLEX virtual storage constructs

EMC

Module: VPLEX Storage Provisioning

© Copyright 2015 EMC Corporation. All rights reserved

This lesson covers configuring host-to-storage connectivity through VPLEX and
understanding the VPLEX virtual storage constructs which support provisioning array

storage to hosts.
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Host Connectivity Using VPLEX Front-End Ports

EEEEE REEE

“&
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- 3
Director B Director A EMC

Module: VPLEX Storage Provisioning

VPLEX uses front-end (FE) Fibre Channel ports, four FE ports per director of a VPLEX
Engine, to connect to hosts in a Fibre Channel SAN. In a dual-SAN Fabric, best practice is
to to cross-connect each director’s FE ports into SAN A and SAN B as shown. Hosts HBA
ports are connected across both SANs according to the number of ports per HBA. This is
the best method to provide redundant pathing between hosts and the SAN Fabrics. In this
example, each host uses dual-ported HBAs. To lessen the possibility of a single HBA card
failure affecting connectivity to a single SAN Fabric, one port from each physical HBA is
connected to each SAN Fabric.

Although the diagram shows a single VPLEX Engine, host connections should span across
VPLEX Engines as well as across Directors of a VPLEX Engine as shown.
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Determine WWNs of VPLEX FE Ports
- Gather VPLEX FE WWPNs for Zoning to Host Initiators

VPlexcli:/> 1ls -1 /engines/**/ports . Port
/engines/engine-1-1/directors/director-1-1-A/hardware/ports: |nf0rmat|0n
Name Address Role Port Status output will be
RO-FCO0 0x50001442a0633000 front-end up grouped by
AO-FCOLl 0x50001442a0633001 front-end  up VPLEX engine
AQ-FCO02 0x5000144250633002 front-end up and dlreCtOI'

AO-FCO03 0x50001442a0633003 front-end up

EMC
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© Copyright 2015 EMC Corporation. All rights reserved

Determine the VPLEX front-end and WAN-COM port WWNs for use in configuring SAN
connectivity and Zoning to support VPLEX-to-hosts and VPLEX cluster-to-cluster
communications. Use the VPLEX CLI Is =1 command to list the contents of
/engines/ ** /ports of all VPLEX engines and directors.
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Storage View Establishes Host-to-Storage
Connectivity

- A Storage View
consists of selected:
4 Registered Initiator
4 VVPLEX FE ports
E | virtual volumes

+ Objects in a
Storage View
establish storage
communications

\_ Storage View /

© Copyright 2015 EMC Corporation. All rights reserved

A Storage View is a combination of registered Initiators (host HBA ports), VPLEX front-end
ports and virtualized storage volumes. it is used to control a single host’s access to the
selected VPLEX virtual storage volumes. In this example, the VPLEX storage volumes
contained in this Storage View are Datastores to three VMware ESX servers that are
clustered together and require simultaneous access to all of the Datastores. The
standalone server shown is not a server related to the Datastores and therefore is not
included in the Storage View that enables access to these two VPLEX storage volumes.

To export VPLEX storage, you must first create a storage view, and then add VPLEX front-
end ports and VPLEX volumes to the view. Virtual volumes are not visible to hosts until they
are in a storage view with associated ports and initiators

A registered initiator can be in more than one Storage View, and a VPLEX FE port can be in
more than one Storage View, the unique/particular combination of a specific
<initiator><FE_Port> pair can only be in one Storage View.
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VPLEX Virtual Storage Constructs

Storage View
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Back-end storage arrays are configured to present LUNs to VPLEX through the SAN. Each presented
back-end LUN maps to one VPLEX Storage Volume. Storage Volumes are initially in the ‘unclaimed’
state. Unclaimed Storage Volumes may not be used for any purpose within VPLEX other than to create
metavolumes that are for system internal use only.

Once a Storage Volume has been claimed within VPLEX, it may be carved into one or more contiguous
Extents. A single extent may map to an entire Storage Volume. However, it cannot span multiple
Storage Volumes.

A VPLEX Device is the entity that enables RAID implementation across multiple Extents or other
Devices. VPLEX supports RAID-0, RAID-1, and RAID-C. also 1-1 Mapping.

Raid-0 can stripe data across multiple extent/device constructs. When creating a Raid-0 device, if
more than 1 extent is chosen, VPLEX creates a Device for each extent chosen and a top level device
that is the sum of the size of the extents. An Example would be if three 2GB extents were selected
then the top level device would be 6GB. Vplex would stipe data across the “parts” of the top level
device. The stripe depth, which is how much data is written to each part of the Top Level Device at on
time before moving to the next part, is configurable in the CLI.

Raid-C is similar, but it concatenates the data for each “part” of the Top Level Device.
Raid-1 Mirrors two Device extent/device constructs. The Top Level Device is the same size.

A was just presented, a Storage View is the masking construct that controls how one or more VPLEX
Virtual Volumes is exposed through VPLEX front-end ports to host initiators.

Once a Storage View is properly configured as described and operational, the host should be able to
detect and use Virtual Volumes after initiating a bus-scan on its HBAs. Every front-end path to a
virtual volume is an active path and the current version of VPLEX presents volume with the product ID
‘Invista.” The host requires supported multi-pathing software in a typical high-availability
implementation.
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1 Select Initiators

3 Select Virtual Volumes

“5 Review & Finish
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Initiator Name
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A EM(
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Unisphere for VPLEX is the most efficient and convenient method for creating and managing
Storage Views. Use the Create Storage View wizard to create a storage view, and add
initiators, ports and Virtual Volumes to the view. When you create a storage view with all
required components, it automatically becomes active. When a storage view is active, hosts
can see the storage and begin I/O to the Virtual Volumes in the Storage View.

NOTE: Although there may be situations that do not require it, far more typical is the need
for multiple paths between host initiators and VPLEX FE ports. Ensure that there is path
redundancy in the host-to-storage access configuration where this is required.

When initiators are connected to VPLEX FE ports directly or through the SAN, VPLEX
automatically discovers them and populates the Initiators View. After discovery the
initiators must be registered with VPLEX before they can be added to a Storage View.
Registering an initiator is the process of giving a meaningful name (typically the host’s DNS
name) to the HBA port’s pWWN to allow easy identification by an administrator. In the
Initiators View, select discovered initiators (prefixed with ‘UNREGISTERED_") and then click
the Register button. If VPLEX did not automatically discover an initiator it must be
manually registered. Important to note is that each port of a host's HBA/HCA must be
registered as a separate initiator.
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Creating a Storage View- Select Virtual
Volumes and Logical LUN Numbers

cluster-1: Create Storage View
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EMC
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Select one or more Virtual Volumes to add to the new Storage View. An optional step is to
check and assign specific LUN numbers to the volumes that they will present to the host.
By default, the Storage View assigns logical LUN numbers beginning with zero. You can
change the numbering as required using this wizard step.
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Creating a Storage View- Review, Commit and
Activate

cluster-1: Create Storage View

v *1 Select Initiators 5 Review & Finish
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Commit )
EMC
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Review the initiator, VPLEX FE port and Virtual Volume selections for the new Storage
Group. You can expand each of the Initiator, Ports and Virtual Volumes fields to review the
members. Click Commit to create and activate the new Storage View.
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Lesson Summary

During this lesson the following topics were covered:
« Configuring host-to-storage connectivity

« VPLEX virtual storage volume constructs

EMC'

Module: VPLEX Storage Provisioning
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This lesson covered configuring host-to-storage connectivity through VPLEX and the VPLEX
virtual storage constructs which support provisioning array storage to hosts.
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Lesson: Storage Provisioning Methods

This lesson covers the following topic:

* Preparing storage for host access using
— Advanced provisioning
— EZ provisioning
— VIAS Integrated array service-based provisioning

EMC
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This lesson covers configuring VPLEX storage into volumes and provisioning and integrating
these with the hosts that will access them, using the methods shown here.
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VPLEX Storage Provisioning Overview
T rr

Three methods of storage provisioning
through VPLEX for host access:

+ Advanced provisioning
« EZ provisioning

- Integrated array service-based 4
provisioning (VIAS) —

Copyright 2015 EMC Corporation. Al rights reserved. Module: VPLEX Storage Provisioning 12

To begin using VPLEX, you must provision storage so that hosts can access that storage.
There are three ways to provision storage on VPLEX:

- Advanced provisioning
- EZ provisioning

- Integrated storage provisioning using the VPLEX Integrated Array Service (VIAS)

Note: EMC recommends using the Unisphere for VPLEX GUI to provision storage.
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Consistency Group Use Considerations
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VPLEX consistency groups aggregate volumes to enable the application of a common set of
properties to the entire group. Consistency groups aggregate up to 1,000 virtual volumes
into a single entity that can be managed easily.

VPLEX supports up to 1024 synchronous consistency groups.

A synchronous consistency group:

+ Contains up to 1000 virtual volumes.

« Contains either local or distributed volumes, (but not a mixture of both).

« Contains volumes with either global or local visibility.

+ Uses write-through caching (known as synchronous cache mode in the VPLEX user
interface).
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EMC Unisphere for VPLEX vs.4
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All

u Provision Storage ﬁ Mobility Central 6 Support

Provision Storage << | cluster-1 : Consistency Groups

" Distributed Storage Find < &
Frome TE Operationsl Statss | Detach Rute F Volumes Viabiity | Storage ot Clusters
luster-2
B chster »p cl-2-test & ok N/A 1 cluster-1 cluster-1
Hosts »p cluster-2a @ ok Winner:cluster-2 (5 seconds) 0 Both Clu.. cluster-2
1§ Storsge Views »p esx-74 & ok Winner:cluster-2 (5 seconds) 1 Both Clu.. Both Clusters
»p test & ok Winner:cluster-1 (5 seconds) 2 Both Clu.. Both Clusters
@ Initiators
»p test33 & ok Winner:cluster-1 (5 seconds) 1 Both Clu.. cluster-1
o Ports
Virtualized Storage
#/ Consistency Groups
@ Virtual Volumes
W Devices
M Extents
Physical Storage
¥ Storage Volumes
1§ Storage Arrays
Integrated Storage .
| create
4l Array Management Providers A
& Copyright 2015 EMC Corporation. All rights reserved. Module: VPLEX Storage Provisioning 14

The Consistency Groups screen shows all the consistency groups in a cluster. Use this
screen to quickly view information about a consistency group. By default, consistency
groups are sorted by name in ascending alphabetical order. The arrow in the default sort
column indicates the direction of the sort; ascending () or descending (). To change the

direction of the default sort, click on the column header. This view shows both distributed
and non-distributed consistency groups.

Copyright 2015 EMC Corporation. All rights reserved. naraSImharao'ne”un@dalmler'cqmdule: VPLEX Storage Provisioning
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Advanced Provisioning Overview

+ Use the advanced provisioning Steps required for Advanced Provisioning:
method to granularlly slice 1. View and claim available storage
Storage Volumes into Extents.

2.  Create Extents from Storage Volumes
+ Use one or more Extents to create a
Device 3. Create RAID-0, RAID-1, RAID-C or 1:1

mapping of Extents to Devices
+ Use Devices to create Virtual

4, r vir | volum n the Devi .
Volumes Create virtual volumes on the Devices

5.  Register initiators that access VPLEX

* Present Virtual Volumes to hosts for storage.

access

6. Create Storage Views that include
virtual volumes, initiators, and VPLEX
ports

7.  Setup host access to the virtual
volumes. EMC

Module: VPLEX Storage Provisioning

Copyright 2015 EMC Corporation. All rights reserved

Advanced provisioning allows the user to slice (use less than the entire capacity) Storage
Volumes into Extents. You can then use one or more of these Extents to create Devices,
and then virtual volumes on these Devices. Advanced provisioning requires you to perform
each of these steps individually, in the order listed in the step-by-step instructions. Use this
method when you want to slice Storage Volumes and perform other advanced provisioning
tasks such as creating complex Devices. The GUI also provides wizards that allow you to
create each of the required storage objects.

Copyright 2015 EMC Corporation. All rights reserved. naraSImharaone”url@dalmlercqmdme VPLEX Storage Provisioning 15



Advanced Provisioning - Claim Storage

« Select either Cluster-1 or Cluster-2

EMC Unisphere for VPLEX vs.a Al «|[search... @ g o

Provision from Storage Volumes
ent Provide
[ 4 Distributed l cluster-1
HBA ot
cluster-2 Provisioning Overview
Provision storage v ) Leamn the steps required t storage on VPLEX & nk to the
Jroups > ppropriate GUI screens used to perform these pravisioning steps

© Copyright 2015 EMC Corporation. Al rights reserved. Module: VPLEX Storage Provisioning

EMC!

Start advanced storage provisioning by selecting the Provision Storage item from the
Unisphere command ribbon at the top.

Copyright 2015 EMC Corporation. All rights reserved. naraSImharao'ne”un@dalmler'cqmdule: VPLEX Storage Provisioning
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Advanced Provisioning - Claim Storage (Cont’d.)

+ Select and Claim Back-end Array Storage Volumes

EMC Unisphere for VPLEX s«

~A manitoring

© Copyright 2015 EMC Corporation. All rights reserved.

[EMC Unisphere for VPLEX vs.s

System Status ~/ Monitoring

@y Provision Storage ﬁ Mobility Central (.

Provision Storage <« | cluster-1: Storage Arrays
< Prev Next 3

4, Connectivity  Lagical Unit

clus
Auta Failover
clus
- EMC-SYMMETRIX-195... « OK 38 -

a,  Initistors Hosts

[y
1 Storage View
« Tnitiators
o Port:

Virtualized Storage
2 Consistency Groups
@ Virtual Volumes

W Devices

S 2.
Pl

1 Selected
4l Array Management Providers

Create Virtual Volumes

Physical Storage
W storage Volumes

Integrated Storage

3.
P

Claim Storage

Hide Properties Links

Set Thin Rebuild || Show Logical

| Claim storage from storage arrays

Module: VPLEX Storage Provisioning

Navigate to the Claim Storage wizard to begin the process of claiming back-end array LUNs

into the VPLEX cluster.

Copyright 2015 EMC Corporation. All rights reserved.

naraSImharao'ne"un@dalmler'cqmdule: VPLEX Storage Provisioning
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Advanced Provisioning - Claim Storage (Cont’d.)
« Claim Storage wizard: Select the Back-end Array

cluster-1: Claim Storage

*1 Select Array 1 Select Array

* 2 Specify Claiming Details
3/, s

= — Select Array

Claim Storage on this Array:

Verify the selected array. If Array: #| EMC-SYMMETRIX-195901096 v
necessary, click the drop down

x EMC-SYMMETRIX-195901096
box to select a different array.

L Next >

EMC!

Module: VPLEX Storage Provisioning 18

© Copyright 2015 EMC Corporation. All rights reserved.

Select the desired back-end arrays and click next.

Copyright 2015 EMC Corporation. All rights reserved. naraSImharao'ne”un@dalmler'cqmdule: VPLEX Storage Provisioning 18




Advanced Provisioning - Claim Storage (Cont’d.)

« Claim Storage wizard: Specify Claiming Details

cluster-1: Claim Storage

v *1 Select Array 2 Specify Claiming Details

* 2 Specify Claiming Details
*3 Select Volumes to Claim b
Use Name Mapping File

Found 3 unclaimed storage volumes that do not require a Name Mapping file. To customize the storage volume names,
select the Use a Name Mapping file checkbox and provide a Name Mapping file.

Use a Name Mapping file

To customize the claimed
storage volume names, select Select Rebuild Type
the checkbox and provide a

Name Mapping file. ») Use Thin Rebuilds

Do not use Thin Rebuilds
For thinly-provisioned storage

volumes, select Use Thin

Rebuilds to preserve the

thinness of the storage volume

during rebuilds. Enter an Identifier for the storage that Indicates the category or type of data to be stored.
For example, A - Z, 0 - 9, or Tler1:

Select Storage Type (optional)

The Storage type is limited to
15 characters and is included

Storage Type: | Studentl SV
in the storage volume name.

Next > EMC

Copyright 2015 EMC Corporation. All rights reserve Module: VPLEX Storage Provisioning

Reading the information in the left-hand pane of the wizard details what is being
accomplished in this step. In this example, three unclaimed array LUNs exist on the
selected back-end array. We named the Storage Volume “Student_SV".

Thin provisioning allows storage to migrate onto a thinly provisioned storage volumes while
allocating the minimal amount of thin storage pool capacity. Thinly provisioned storage
volumes can be incorporated into RAID 1 mirrors with similar consumption of thin storage
pool capacity. VPLEX preserves the unallocated thin pool space of the target storage
volume by detecting zeroed data content before writing, and suppressing the write for cases
where it would cause an unnecessary allocation. VPLEX requires the user to specify thin
provisioning for each back-end storage volume. If a storage volume is thinly provisioned,
the "thin-rebuild" attribute must be to "true" either during or after claiming.

Copyright 2015 EMC Corporation. All rights reserved. naraSImharao'ne”url@dalmler'cqmdme: VPLEX Storage Provisioning 19



Advanced Provisioning - Claim Storage (Cont’d.)

- Claim Storage wizard: Select Volumes to Claim

cluster-1: Claim Storage RS

v *1 Select Array 3 Select Volumes to Claim

v * 2 Specify Claiming Details
v *3 Select Volumes to Claim

Array Name: EMC-SYMMETRIX-195901096
* 4 Review Storage to Claim

¥ Available Volumes Selected Volumes
Find > Find < >
In the Available Volumes list,

: To Be Named To Be Named
select unclaimed storage
volumes and move them to the Symm1096Studentl_SV_04E8 Add > Symm1096Studentl_SV_04E4
Selected Storage Volumes list. Symm1096Studenti_SV_04ED
You can drag-and-drop ! Add All >
between lists.
To dlaim all storage volumes,
click Add All.
< Remove All
[ _ I — [ SN [

Oscete  CRED ..

Show Properties Links 0 Selected 1 items
< Back Next > F Cancel Help EMCz
© Copyright 2015 EMC Corporation. All rights reserved. Module: VPLEX Storage Provisioning

Of the three unclaimed LUNs found, we selected the first one listed and added it to the
Selected Volumes list. Use the scroll bars to display the complete LUN name assigned. In
this example, we moved both scroll bars to the right to find a part of the LUN identifiers
that are unique across all of the LUNs listed. Here, we selected the LUN
“"Symm1096Studentl_SV_04E4”. Click Next.
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Advanced Provisioning - Claim Storage (Cont’d.)

+ Claim Storage wizard: Review and Claim Storage Volumes

cluster-1: Claim Storage =
v "1 Select Amay 4 Review Storage to Claim
v *2 Specify Claiming Details
v *3 Select Volumes to Claim
*4 Review Storage to Claim
S View Results

Array Name: EMC-SYMMETRIX-195901096 Base Name:

There are 1 unclaimed storage volumes to be claimed:

Storage Volume Thin Rebuild  To Be Named

) vPD83T3:60000970000195901096... Studentl_SV1 I

Review the storage volumes to
claim.

You can change the name used
to claim a storage volume now,
or change the name later in the
Storage Volume Properties

cluster-1: Claim Storage

dialog box. v *1 5 View Results
If you enter a name into the ¥ "2 Specfy Claiming Details |
Base Name field and click on v *3 t
the Apply button, the name will Claim Storage Volumes Results
be prefixed to any unmodified v %4
Claimed Storage Volume Name Result 1a Details

storage volume names. S View Results g

x Studentl_SV1 v Successfully daimed storage volume.

Click Commit to claim the

e volumes.
storage volumes. Shaw Properties U

View the results of the
operation, and then click Close
to close the wizard.

Commit Close 2
L= i EMC
© Copyright 2015 EMC Corporatian. All rights reserved. Module: VPLEX Storage Provisioning 21

Review the storage LUN(s) selected to be claimed and set the name that will be used to
identify it. Change the name if desired. Here, we changed the name from its original value
to “Studentl_SV1”. After review click Commit to effect the Storage Volume claim. Finally,
view the results and then click Close.

Copyright 2015 EMC Corporation. All rights reserved. naraSImharao'ne”un@dalmler'cqmdule: VPLEX Storage Provisioning
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storage-volume claimingwizard Command

VPlexcli:/clusters/cluster-1/storage-elements/storage-volumes> claimingwizard
—cluster cluster-1 --set-tier ="(Clar0400, L) --thin-rebuild

Found unclaimed storage-volume VPDB83T3:6006016091c50e004£57534d0c17e011
vendor DGC : claiming

and naming Clar0400L_LUNS2.

Found unclaimed storage-volume VPD83T3:6006016091c50e005157534d0cl17e011
vendor DGC : claiming

and naming Clar0400L LUNS4.
Claimed 2 storage-volumes in storage array Clar0400L
Claimed 2 storage-volumes in total.

EMC

Copyright 2015 EMC Corporation. All rights reserved Module: VPLEX Installation and Setup

The CLI command storage-volume claimingwizard finds unclaimed storage volumes,
claims them, and names them appropriately. This command can be used to claim and
name many Storage Volumes with a single command.

Storage volumes must be claimed, and optionally named before they can be used in a
VPLEX cluster. Storage tiers allow the administrator to manage arrays based on price,
performance, capacity and other attributes. If a tier ID is assigned, the storage with a
specified tier ID can be managed as a single unit. Storage volumes without a tier
assignment are assigned a value of 'no tier’.

Optional arguments

[-c|--cluster] cluster - Cluster on which to claim storage.

[-f|--file] file,file... - List of one or more files containing hints for storage-volume naming,
separated by commas.

[-d|dryRun] - Do a dry-run only, do not claim and name the storage volumes.
[-t|--set-tier] list - Set a storage tier identifier per storage array in the storage-
volumenames. Type multiple arrayName, tier-character pairs separated by commas.

Storage tier identifiers cannot contain underscores.

[--force] - Forces a successful run of the claimingwizard. For use with non-interactive
scripts.

--appc - Make the specified storage volumes 'application consistent'. Prevents data already
on the specified storage volume from being deleted or overwritten.

Copyright 2015 EMC Corporation. All rights reserved. naraSImharao'ne”url@dalmler'c‘f?orpme! VPLEX Installation and Setup 22



Advanced Provisioning — Create Extents
« Select Storage Volume and Create Extents

EMC Unisphere for VPLEX vs.a

SystemStatus A Monitoring g Provision Storage ﬁ Mobility Central C Support

< >
2 Capacity  Heath Status

400068 v OK v oK

200068 @ oK @ ox

20.00G8 @ oK @ ox

40.00G8 @ ok @ ox

40.00G8 @ oK @ ox
40.00G8 @ oK @ ox
400068 @ oK @ ox
40.00G8 @ ox @ ox

12,0068 @ Ok @ok  cames  vis
20.00G8 @ Ok @ox  coimed  legacy
t 810068 @ oK @ox  metdeta legacy

45 810068 @ Ok @Ok memdan legacy

B Storsge Arrays
81.00G8 @ Ok ok metadsts legecy
Integrated Storage i °

81.00G8 @ Ok @ox  mewdsts legacy

@ Array Management Providers

40.00 GB & OK @ox  unclai imed  legacy

13.00G8 @ 0K @ ox nclaimed  legacy

49468 @ O @ ox zed legacy

10.00G8 @ Ok @ ox used legacy

Sy 40.00GB @ OK @ ox ised legacy

Symm1096_04i 10.00GB % OK @Gox  used tegacy

o
Proviion from Storage voomes || e TEEITTRIMDN Set Rebuid Type || Show ITis EMC
Module: VPLEX Storage Provisioning 23

© Copyright 2015 EMC Corporation. All rights reserved.

We will now create the next level of volume construct, an extent. Selecting Storage
Volumes under Physical Storage will display all Storage Volumes in the selected VPLEX
cluster. We selected the Storage Volume we just created, and will create an extent from a
20GB ‘slice’ of the total 40GB available in the Storage Volume.
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cluster-1: Create Extents

* 2 Spedify Capacity

Need help on this step?

The Capacity Calculator
calculates the storage capacity
needed for extents based on
the size and number of virtual
volumes to create.

If you use the Capacity
Calculator, the total capacity
needed displays red until it is
equal to the total capacity
selected.

You can proceed if the two
totals are not equal.

¥ *1 Plan & Select Storage ...

Capacity Calculator (Optional)

Calculate the required capacity for | 1

1 Plan & Select Storage Volumes

Available Storage Volumes

Storage Volume

¥ symm1096_04EA
¥ symm1096_04E7
¥ symm1096_o4E6
¥ symm1096_04e3
¥ symm1096_o4E2
¥ student-2_o4DB
¥ symm1096_oaE0

¥ vPD8IT3:60000970000195901096...

¥ symm1096_o4DF

[l

__‘I‘-

0 Selected

9 items

Virtual Volumes at | 20

Total Capacity Needed: 20 GB.

Add All >

< Remove All

Show Properties Links

GB | v| each.

Selected Storage Volumes
Storage Volume Lz

¥ student1_svi

q —

0 Selected 1 items

Total Capacity Needed: 20 GB

Next > ‘Cancel Help

Copyright 2015 EMC Corporation. All rights reserved

Module: VPLEX Storage Provisioning

Advanced Provisioning — Create Extents (Contd.)

- Wizard: Select Storage Volumes and Create Extents

EMC

The Storage Volume we selected automatically appears in the Selected Storage Volumes

column. Additional volumes may be added if desired.

A Capacity Calculator is available to assist in sizing to ensure achieving the desired final
Virtual Device capacity. In this example, we specified that we desired a single 20GB Virtual
Device. Since the total capacity of the selected Storage Volume is 40GB, a single extent

will be created out of a 20GB “slice” of the 40GB Storage Volume.

Note the instructions available in the left-hand pane. Click Next.

Copyright 2015 EMC Corporation. All rights reserved. naraSImharao'ne”un@dalmler'cqmdule: VPLEX Storage Provisioning
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Advanced Provisioning — Create Extents (Contd.)

- Create Extents wizard: Specify Extent Capacity / Extent Creation

Result
cluster-1: Create Extents
¥ *1 Plan & Select Storage .. 2 Specify Capacity of Extents .
s e e The extent name shows which
3 Review & Finish
s Storage Volumes Largest Free Chunk Thin Rebuild  U5¢ Extent Capacity eXtent th ISIS a mong a ny .
) Stcerns_sv1 e e T = I other Extents that may exist

on the Storage Volume

4 View Results

Extent Creation Results:
4 View Results

Extents Result 14 Details
M extent_Student1_SV1_1 v Created Extents
Need help on this step?

Review the results of the
operation, and then click Close.

EMC

© Copyright 2015 EMC Corporation. All rights reserved Module: VPLEX Storage Provisioning 25

The Extent Capacity listed in the right-most column for the Storage Volume will by default
equal the largest chunk of free capacity on the Storage Volume. Since in this example we
only desire a single 20GB volume, we'll need to alter the Extent capacity by manually
selecting the field and typing in "20G”. The Total Extent Capacity and the Total Capacity
needed will reflect that a single extent of 20GB will be sliced from the 40GB Storage

Volume. Click Finish and then Commit on the screen that follows. Finally, review the
results.

Note the name given to the new extent is similar to the Storage Volume name followed by a

“_1”. This indicates that the new extent is the first and currently only extent sliced from
this Storage Volume.
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Advanced Provisioning — Create Devices
» Create Devices From Extents

EMC Unisphere for VPLEX vs.a Al v || Search..

System Status ~/\ Monitoring n Provision Storage ﬁ Mobility Central (’ Support

Provision Storage <« | cluster-1: Devices

" Distributed Storage Find < Next >
Name 1a Geometry  Capacity Virtual Volume Health  Status
(= W device_MikeM_Vol1_c1 raid-1 20.00 GB @ ok @ ox
Hosts W device_Symm1096_0188_1 raid-0 40.00GB | Expansion_1096_0188_1_vol Qo @ok
§ Storage Views ¥ device_Symm1096_04D6_1 raid-1 10.00GB @ device_Symm1096_04D6_1_vol @ ok @ ok
W Initistors: ¥ device_Symm1096_04DA 1 raid-0 20.00 GB | device_Symm1096_04DA_1_vol QoK @Gox
- Lo W device_Symm1096_04DD_1 raid-0 20.00GB (@ device_Symm1096_04DD_1_vol @ok @ox

Virtualized Storage ¥ device_VIAS_c1 raid-1 3.00GB 3 VIAS @ok  Gox

»2 Consistency Groups
’ ke W device_mirror_Symm1096_04€9_1  raid-1 40.00GB @ device_mirror_Symm1096_04E9_1_vol QoK @ox

Virtual Volumes
> W device_new_Encap_c1 raid-0 4.94GB @ new_Encap @ ox @ ox

{J Devices
perrey

W device_student-1_04D7_1 10.00 GB §» device_student-1_04D7_1_vol @& oK @ ok
D Extents

W device_student_9_0187_1 raid-1 10.00 GB @ device_student_9_0187_1_vol @& ok @& ok
Physical Storage
W device_vias33_c1 raid-1 3.00GB » vias33 & ok @ ok
¥ Storage Volumes
[ Storage Arrays
Integrated Storage
& Array Management Providers | Crutem Create Virtual Volumes || Add Local Mirror | | Add Remote Mirror ‘
g » .

EMC!

© Copyright 2015 EMC Corporation. All rights reserved. Module: VPLEX Storage Provisioning 26

The next step is to take one or more Extents and form a Device with them. We will use the
Create Devices wizard to accomplish this task. Selecting ‘Devices’ will display the current
Devices allocated in the target VPLEX cluster. Click ‘Create’ to use the Create Devices
wizard to begin creating the new Device.
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Advanced Provisioning — Create Devices (Cont'd.)

+ Create Devices wizard: Select Device Type / RAID Level
Attribute

cluster-1: Create Devices
*1 Select Device Type
* 2 Select Extents

- 0 x
1 Select Device Type

*3 Create Virtual Volumes

What type of devices would you like to create?

* 4 Review & Finish
E ' RAID-0

Stripes data across two or more storage volumes. Use RAID-0 for non-critical data that requires high speed and low cost of
implementation.
Select the type of Device to
create, and then click Next to

JRAID-1
proceed.

Uses at least two mirrors to duplicate data. Use RAID-1 for applications that require high fault tolerance without emphasis on
performance.

") RAID-C (RAID concatenation)

Appends extents to create one large device with the total storage capacity of the underlying extents. Use RAID-C to concatenate
smaller extents into one large device.

¥ 1:1 Mapping of Extents to Devices

Maps extents to devices and creates one device for each extent. Use this option when creating single devices or devices to be
included in distributed devices.

| Next > | EMC

Module: VPLEX Storage Provisioning

© Copyright 2015 EMC Corporation. All rights reserved

The wizard first requires selecting the Device type attribute. Here, we can select a RAID
protection or performance attribute or simply specify a one-to-one mapping of one extent
used to create a single Device. In this example, we've chosen to create a one-to-one
mapping using the extent just created to form the new Device. Click Next.
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Advanced Provisioning — Create Devices (contd.)

+ Create Devices wizard: Select Extent(s) to Use for New Device

cluster-1: Create Devices

v *1 Select Device Type | 2 Select Extents

v *2 Select Extents
*3 Create Virtual Volumes Available Extents Selected Extents
* 4 Review & Finish m <l ame c.
. - | Name W extent_Student1_SV1_1 20*

0 extent_60000970000195901096533... 4.

Select the extents to use in the
Available Extents list. You can
drag-and-drop between lists.

Add All >

< Remaove All

Next >
EMC

Module: VPLEX Storage Provisioning

© Copyright 2015 EMC Corporation. All rights reserved.

Select the Extent to be used for the new Device. In this example, we selected the
‘Studentl_SV_1’ extent created earlier. Click Next.
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Advanced Provisioning — Create Virtual Volume

- Create Devices wizard: Create Virtual Volume from Device

v * 1 Select Device Type || 3 Create Virtual Volumes
v * 2 Select Extents
* 3 Create Virtual Volumes

* 4 Review & Finish

Automatically create a virtual volume on each device?

5 t (o) Yes

{ JNo
Click Yes to automatically
create a virtual volume on each
device, or No to create the
virtual volume later (for
example, if the device will be
used to create a distributed
device).

Next > |

EMC

© Copyright 2015 EMC Corporatian. All rights reserved. Module: VPLEX Storage Provisioning 29

Choose to either create a new Virtual Volume from the new Device now, or to wait. You
should wait until later to create a Virtual Volume if the new Device will be used to create a
Distributed Device. In this example, we are not using a Distributed Device, so we will
choose to create the Virtual Volume now. Click Next.
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Advanced Provisioning — Create Virtual Volume

» Create Devices wizard: Review and Create New Virtual
Volume

cluster-1: Create Devices
¥ *1 Select Device Type 4 Review & Finish
v *2 Select Extents

v *3 Create Virtual Volumes

Base Name for Devices: * Apply
* 4 Review & Finish
S Results
* Name Type Storage Volumes Capacity
¥ ¥ device_Student1_SV1_1 raid-0 20.00 GB

Review the devices to create.
You can edit the base name for M extent_Student1_SV1_1 Student1_Sv1 20.00 GB
the devices, or the names of

cluster-1: Create Devices
individual devices.

v %1 5 Results

If satisfied, click Commit to

create the devices (and ¥ "2 Select Extents
optionally virtual volumes). v *3
Otherwise, click Back to return | Results
to a previous screen, v *4
| Name Result Details

—_—— ¥ @ device_Student1_SV1_1_vol Created volume from device: /clusters/cluster-

9 1/devices/device_Student1_SV1_1
Reviee s resits ol ::?:ddevicel Dsgx:.ﬁ:r:m svi_1
operation. W device_Student1_SV1_1 v 2 - -SVL

Geometry: raid-0
ripe- H

If you created a virtual volume, Stripe-depth: 1

it will be listed above the

device.

Click Close to close the wizard.

Copyright 2015 EMC Corporation. All rights reserved. Module: VPLEX Storage Provisioning 30

Review the information about the new Device and its Extents, and about the Virtual Volume
that will be created from them. Click Commit to create the new Virtual Volume. After
creation, review the results. Click Close.
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Advanced Provisioning — Map Virtual Volume to
Host (Cont’d.)

+ Virtual Volume wizard: Allocate Virtual Volume to Storage View

EMC Unisphere for VPLEX vs.s - v [Search... ﬁ @ 3 @.

Provision Storage << | cluster-1: Storage Views

¥ Distributed Storage Find < > | camponents of Selected Storage View:
s Studentl_Host
B cluster2 Name 1a Operational Status ~ Active  # Volumes Initiator # Ports. » @ Inwiators
o lox = SR 5| > pons Select the
v 3, Virtual Volumes i i
@ ox g 5 ¢ 2 =& | information
& Initiators & ok 2 2 2 4| | Name Capacity
- o r a2 3 columns to
Virbunlzed Storage 3w 9 ox oo : be shown in
this pane

® Storage Volumes

B Storage Arrays Show: [JLUN []VPDID [v]Capacity /

Integrated Storage

EMC

© Copyright 2015 EMC Corporation. All rights reserved. Module: VPLEX Storage Provisioning 31

4l Array Management Providers ﬁa/ae«me Virtual Volumes

The final step to use VPLEX storage is to allocate Virtual Volumes to the hosts that will
access them. To do this in the Advanced Provisioning method, in the Hosts section, select
Storage Views. Then select the host(s) that the Virtual Volume will be mapped to. In this
example, we selected a host named ‘Studentl_Host’ to access the new Virtual Device we
just prepared for it. Click Add/Remove Virtual Volumes.
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Host (Cont’d.)

cluster-1: Add/Remove Virtual Volumes

Storage View Name: Studentl_Host (Active)

Available Virtual Volumes
Virtual Volume Name
» @ vias
# @ device_Symm1096_0406_1_vol
# @ device_Symm1096_04DA_1_vol
# @ device_student-1_04D7_1_vol H
\
{~]

# @ device_student_9_0187_1_vol

-— .

L T—_'{-'

0 Selected 6 items

Show virtual volumes already exported to other storage views

Show

Copyright 2015 EMC Corporation. All rights reserved.

Manually set LUNs for added virtual volumes

Selected Virtual Volumes

Virtual Volume Name LUN
Add All > » @ device_Student1_Sv1_1_vol
< Remove All
R
1 1: Virtual Vol Added/R d

Virtual Volumes Add/Remove Results

Storage View Name: Result

device_Studenti_SV1_1_vol v

1 4 Details 2a

Added Successfully

| Close

Module: VPLEX Storage Provisioning

Advanced Provisioning — Map Virtual Volume to

 Virtual Volume wizard: Export Virtual Volume to Storage View

EMC

Add the desired Virtual Volumes to the Storage View of the selected host. In this example,
we’ve chosen the Virtual Volume just created. Click OK. Verify that the volume has been
successfully added. Click Close. The Virtual Volume is now connected to the specified host
and accessible through the host’s initiators and VPLEX ports included in the Storage View

for this host.
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EZ Provisioning Overview

Use the EZ provisioning wizard to

provision storage from selected L e .
Storage Volumes.
1. Select or creating a consistency e f &
group for the volumes
2. Select the type of volume to “;’* l
create (distributed or local)
3. Select protection options, l E\

storage, and optionally expose |
the virtual volume to hosts

EMC

Copyright 2015 EMC Corporation. All rights reserved Module: VPLEX Storage Provisioning

EZ provisioning is a simple method of provisioning that makes provisioning tasks easy. It is
available only in the Unisphere GUI.

EZ provisioning automatically creates a virtual volume with a one-to-one mapping to a
selected Storage Volume. Use EZ provisioning to quickly create a virtual volume that uses
the entire capacity of the Storage Volume. In EZ provisioning, you select storage arrays and
define how you want them to be used, protected, and presented to hosts.

EZ-Provisioning uses the Provision from Storage Volumes wizard to guide you through
provisioning from selected Storage Volumes on the array. The wizard eliminates the
individual steps required to claim storage, create Extents, create Devices, and then virtual
volumes on those Devices. The wizard creates one volume at a time, and each volume uses
the full capacity of its selected Storage Volume. You can also use this wizard to preserve
existing data on a Storage Volume and make that data visible to a host through a virtual
volume.
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EZ Provisioning Overview (Cont’d.)

+ Select an Existing or Create a New Consistency Group

Select Consistency Group: Select an existing consistency group or create a new consistency group.

@

%) Add storage to existing consistency group

Consistency Group: Student2-PER
Filter: Al v
Name Storage At Clusters | =]
Ashwin cluster-1
Ashwin_Distributed Both Clusters
Student2 Both Clusters I |
Student2-PER cluster-1
Student_6 Both Clusters :
test_check Both Clusters
vias cluster-1
- P L=l
uster-1 duster-2
Create new consistency group
EMC
© Copyright 2015 EMC Corporation. All rights reserved. Poduli: WPLEX Storge Proviskiing >

The first step is to select an existing, or create a new consistency group that is to assume
the new storage capacity.
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EZ Provisioning Overview (Cont’d.)

+ Select Protection Options and Type Volume Name

Provision From Storage Volumes

Protection Options: Select high avallability options and enter a name for the volume.

Source Cluster: # cluster-1 Consistency Group: Student2-PER

High Availability:

2  Protection Options

cluster-1 cluster-2

EMC

Module: VPLEX Storage Provisioning 35
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Select the source VPLEX cluster that will provide the storage capacity from the back-end
arrays connected to it. Also select the appropriate protection and data synchronization
attributes for the new storage capacity.
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EZ Provisioning Overview (Cont’d.)

+ Select the Storage Array and the Desired Volume

Provision From Storage Yolumes

Storage Yolumes: Select a storage volume on cluster "cluster-1'.

Source Storage:

EMC-SYMMETRIX-195901096 VJ

Available Storage Volumes

Name Capacity Use
Symm1096_00A0 3.00 GB claimed
Symm1096_00A1 3.00GB claimed
Symm1096_00A2 3.00 GB claimed

3 Storage Volumes Symm1096_00A3 3.00 GB claimed
VPDB83T3:6000097000019590109653303... unclaimed
VPD83T3:6000097000019590109653303... 3.00 GB unclaimed
VPD83T3:6000097000019590109653303... 5.00 GB unclaimed
VPD83T3:6000097000019590109653303... 5.00 GB unclaimed EMC

© Copyright 2015 EMC Corporation. Al rights reserved. Module: VPLEX Storage Provisioning 36

Select a back-end storage array and LUN connected to the source VPLEX cluster. The
selected physical array’s LUN data will be copied onto the target volume in the target VPLEX
cluster. Back-end array LUNs in either the ‘claimed’ or ‘unclaimed’ state may be used.
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EZ Provisioning Overview (Cont’d.)

+ Select the Storage View

Provision From Storage Yolumes

Expose To Hosts: Expose storage to hosts through storage views.

Storage View at cluster-1 = (a) Existing Storage View:

(O None

4 Expose To Hosts

Module: VPLEX Storage Provisioning

© Copyright 2015 EMC Corporation. All rights reserved.

EMC

37

Select the hosts connected to each VPLEX cluster that will have access to the new storage

being presented.
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EZ Provisioning Overview (Cont’d.)
+ Review the Accuracy of the Selected Storage Configuration...

Provision From Storage ¥Yolumes

Review: Review your selections. Click Provision Storage to submit the provisioning request.

Consistency Group: Student2-PER
Total Capacity to Provision: 3 GB

b b

cluster-1 cluster-2

Volume Name: Studentl_newVV
Storage View: Studentl S
Storage Array:  EMC-SYMMETRIX-195901096

Storage Volume: VPD83T3:60000970000195901096! 5330303&@
\| Provision Storage | | Startova—m

~— EMC

Module: VPLEX Storage Provisioning 38
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Review your selection for accuracy and then provision the storage as configured using EZ
Provisioning. When Provision storage is selected the desired taskes will be completed.

This is a quick method to provision storage to a host from a claimed or unclaimed Storage
Volume.
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« The VIAS integrated
storage feature uses
Array Management
Providers (AMPs)

+ AMPs allow VPLEX to
provision storage directly
from storage pools on
supported EMC VMAX and
VNX arrays

Copyright 2015 EMC Corporation. All rights reserved

VIAS Provisioning Overview

Registered
Initiators !%

A -:g! Storage
A = ;
A . | I View
A am
/I’ i | Virtual
! Volume

VPLEX FE A
Ports

Array
Management
Provider

[il} m m m
W W el W | Pool

Storage

VMAX

VNX
EMC

Module: VPLEX Storage Provisioning

Using the VPLEX Integrated Services (VIAS) feature, you can create virtual volumes from

pre-defined storage pools on supported EMC VNX and VMAX arrays. These storage pools are
made visible to VPLEX through Array Management Providers (AMPs). AMPs are back-end
array resident and expose native back-end array functionality on supported arrays.

Note: In release v5.4, VIAS uses the Storage Management Initiative Specification (SMI-S)

provider to communicate with the arrays that support integrated services to enable

provisioning. For more information about registering AMPs and provisioning from storage

pools, refer to the VPLEX Administration Guide.
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VIAS Provisioning Overview (Cont’d.)

. Storage Pools must a|ready exist on Steps required for VIAS Provisioning:
the back-end array 1. Select a Consistency Group for the Virtual
. . Volume or create a new Consistency Group.
+ The AMP must be registered with
VPLEX 2. Add VPLEX volume service attributes and

specify the number and size of Virtual Volumes
to create. In the case of a distributed volume,
‘ Fu”y _under_StE?nd _the back-end _ar_ray select synchronization options and a rule set
functional limitations and restrictions
prior to allocation Select the Storage Pool to be used to create the

VPLEX Virtual Volumes and/or mirrors (if

w

- Fully understand how the back-end applicable).
Storage Pool is configured on the 4. Add the Virtual Volume to a Storage View
array prior to allocation (optional).

5. Review your selections and submit the
provisioning request

EMC

Copyright 2015 EMC Corporation. All rights reserved Module: VPLEX Storage Provisioning 40

When you create Virtual Volumes using VPLEX Integrated Services, the entire process (from
Storage Volume, to Extent, to Device) is done automatically. The encapsulation is a 1-1
relationship of storage objects from the Storage volume to the Virtual volume. In the
Virtual Volume and Storage Volume screens, the Integrated Services attribute indicates that
these objects were created using VIAS. You can continue to perform all the actions on a
VIAS volume that you normally perform on a non-VIAS virtual volume. Note that the
underlying Extent and Device do not show the Integrated Services attribute. You can create
a maximum of 10 virtual volumes at a time and the minimum capacity of each Storage
Volume is 150 MB.
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VIAS Storage Provisioning Method (Cont’d.)

« Select Provision from Pools Menu

EMC Unisphere for VPLEX vs.a Al | [search.. ﬁ 3 0

System Status ~ ~/~ Monitoring ﬁ Mobility Central 0 Support

- r Provision from Pools i Provision from Storage Volumes
E 7 ray jement Providers

| 4 Distributed cluster-1
cluster-2 Provisioning Overview
Provision storage volumes, extents, dev rtual volumes, cansistency 1 Learn the steps required to provision storage on VPLEX and link to the
provision the initiatot hal use t e and the fi t-end and =
HBA ports for exporting VPLEX storage
EMC

Module: VPLEX Storage Provisioning 41
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Using the VPLEX Integrated Services (VIAS) feature, you can create virtual volumes from
pre-defined storage pools on supported EMC VNX and VMAX arrays. These storage pools are
made visible to VPLEX through Array Management Providers (AMPs). AMPs are back-end
array resident and expose native back-end array functionality on supported arrays.
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VIAS Storage Provisioning Method (Cont’d.)

- VIAS wizard: Select Consistency Group

EMC Unisphere for VPLEX vsa

© Copyright 2015 EMC Corporation. All rights reserved.

A warning will be
displayed if there are no
back-end arrays with AMPs
registered to a VPLEX
cluster:

No Managed Arrays

@ No managed arrays found for ‘cluster-2'.

Before provisioning storage from pools, ensure
that an array management provider is
registered with VPLEX and its connectivity
status is OK.

Module: VPLEX Storage Provisioning 42

Select the Consistency Group within the appropriate VPLEX Cluster(s) to use or create a
new one. In this example we selected the ‘test33’ CG. Click Next.
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VIAS Storage Provisioning Method (Cont’d.)

- VIAS wizard: Volume and Protection Attributes
EMC Unisphere for VPLEX vs.s A ) s"m.—n

=
System Status ~ ~/  Monitoring {#3 Provision Storage § 7 mobility central (3 Support

Provision From Poals

Protection Options: Select high avallabllity options and configure volumes.

High Availability: | | Erat ring at clust Consistency Group: test33

Number Of Volumes: + 1
Capacity Per Volume: %[5 |gp v

Total Capacity: 5 GB

s s o ] lk i'

EMC

Module: VPLEX Storage Provisioning 43
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Select the number of volumes to create, the size and a volume name and the protection
attributes. In this example, we select the name ‘Studentl_VIAS’. Click Next.

Copyright 2015 EMC Corporation. All rights reserved. naraSImharao'ne"u”@dalmler'cqmdule: VPLEX Storage Provisioning 43



VIAS Storage Provisioning Method (Cont’d.)
+ VIAS wizard: Select the Back-end Array and Storage Pool

EMC Unisphere for VPLEX vs.a Al v || Search... n @ 0 G;

System Status ~/  Monitoring n Provision Storage ﬁ Mobility Central (. Support

Provision From Pools

Storage Pools: Select a storage pool at cluster 'cluster-1".

EMC-SYMMETRIX-195901096 |+

Select Array
EMC-SYMMETRIX-195901096

19.90 GB
diskgroupl i 11978 19178

diskgroup2 i 16.00 GB 828.00 GB

diskgroup3 47.50 GB 828.00 GB

3  storage Pools diskgroupd i 246.00 GB 1005.00 GB

EMC
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Select the back-end array and the Storage Pool. In this example, we selected the ‘test’
thin-provisioned pool which has 19.90GB of free space. Click Next.
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VIAS Storage Provisioning Method (Cont’d.)

+ VIAS wizard: Assign the New Virtual Volume to the Selected
Host

EMC Unisphere for VPLEX vs.s

System Status  ~/%  Monitoring {9 Provision Storage

o
£ 7 woviity central (‘ Suppor

EMC Unisphere for VPLEX v

Expose To Hosts: Expose storage to hosts through storage views.

Storage View ot cluster-1 &

@ Existing Storage View: | srugent1_Host v

) Hone

Student1_Hast

Consistency Group: test33
Total Capacity to Proision: 5 G&:
esx-11_51
T O
e 21

view-3

© Copyright 2015 EMC Corporation. All rights reserved.

Assign the new Virtual Volume being created to the desired host(s) Storage View. In this
example, we selected the host we created earlier, ‘Studentl_Host’. Click Next. Review the
selections and click Provision Storage.

45
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VIAS Storage Provisioning Method (Cont’d.)

« VIAS wizard: Monitor Provisioning Job Progress Until Complete

EMC Unisphere for VPLEX vs.a

" v || Search...

System Status ~ ~”\  Monitoring @ Provision Storage ﬁ Mobility Central (. Support

Provision From Pools

Results: View the results of the provisioning request. Click Provision More to provision more storage, or click Done to close the wizard.

| Click this link to
& Virtual volumes provisioning job started | 1 & .
Provisioning job "Provision_3_15-04-15-18-53-34' has been started. View the job status in the Monitoring > Provision Jobs section. m 0 n | to r Sta tu s
I View Job Status m—

EMC Unisphere for VPLEX vs.¢

Al v Search...

‘ System Status ~/% Monitoring 5 Provision Storage ﬁ Mobility Central (. Support

Provision Jobs Status

2.
Name Status 1a Target Cluster Last Updated Description Creation Date 2v Status Details
ﬂ Provision_3_15-04-15-18-53-34 i In Progress cluster-1 Wed Apr 15 18:54:29 U.. Provision 1 virtual ... Wed Apr 15 18:53:34 UTC 2015 | Exposing 1 storage volume(s) on storage array(s)
. feenrer 9
EMC Unisphgre for VPLEX vs.s Al | search... @ 0a
System. *'us ~/\ Monitoring =5 Provision Storage ﬁ Mobility Central (. Support
Provision Jobs Status 80
Name Status 1a Target Cluster Last Updated Description Creation Date 2v Status Details
.55: :53: 2
Provision_3_15-04-15-18-53-34 (@ Completed  cluster-1 Wed Apr 15 18:55:04 U.. Provision 1 virtual ... Wed Apr 15 18:53:34 UTC 2015 I Job Completed. Successfully created 1 virtual volume(s) l 3 o EMC
© Copyright 2015 EMC Corporation. All rights reserved. Module: VPLEX'Storage Provisioning 46

The VIAS provisioning job will start and use the AMP to instruct the back-end array to
create the LUN(s) out of the selected storage pool, allocate and expose them to the VPLEX

cluster(s) BE ports. We see in the example that the job progressed and concluded
successfully.
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Lesson Summary

During this lesson the following topic was covered:

* Preparing storage for host access using
— Advanced provisioning
— EZ provisioning
— VIAS Integrated array service-based provisioning

© Copyright 2015 EMC Corporation. All rights reserved Module: VPLEX Storage Provisioning

EMC

This lesson covered configuring VPLEX storage into volumes and provisioning and
integrating these with the hosts that will access them.
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Lesson: Storage Volume Encapsulation

This lesson covers the following topics:
« Storage Volume Encapsulation overview
* Using the ‘Storage-Tool Compose’ VPLEX CLI command
to perform encapsulation
* Generating the appropriate Solve Desktop procedure

Module: VPLEX Storage Provisioning

EMC'

This lesson covers claiming Storage Volumes using Encapsulation.
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Storage Volume Encapsulation Overview

+ Encapsulation claims Storage R

Volumes while retaining all
existing data

Use to import existing non-VPLEX
Volumes into VPLEX

+ Feature can be implemented using °
VPLEX CLI or Unisphere '

+ CLI allows for scripting

Copyright 2015 EMC Corporation. All rights reserved.

VPLEX provides the ability to claim back-end Storage Volumes already in use under its
control. The process of claiming a Storage Volume while saving existing user data is called
storage encapsulation. Any existing back-end user volume may be encapsulated, including
non-bootable and host boot image volumes.
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Using Storage Volume

+ Use the Storage-Tool Compose

VPLEX CLI command with the

Encapsulation

Steps required for Encapsulation:

” 1. Write down the UID of the existing
appropriate parameters back-end array LUN
Best practice is using the SolVe 2. Un-mount the back-end Storage
Desktop procedure Volume from host then detach
SolVe Desktop Procedure varies 3. Claim and lEncapsuIate the Storage
depending on whether the back-end Volume using the VPLEX CLI
Storage Volume is a data or boot 4. Provision the new Virtual Volume back

image LUN to the host and note the new UID

under VPLEX

5. Remount the new Virtual Volume to the
host

EMC

Copyright 2015 EMC Corporation. All rights reserved. Module: VPLEX Storage Provisioning

Storage Volume Encapsulation can be configure using the VPLEX CLI Storage-Tool
Compose command. Also, it is important to remember that the best practice is to
generate the appropriate SolVe Desktop procedure to follow and to be fully familiar with it
before beginning the operation.
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Encapsulation Method using CLI

Use the Storage-Tool Compose CLI Command for
Encapsulation
- Example of the Storage-Tool Compose command and parameters:

1. 2. 3.

storage-tool compose I—n new_Encap "—g raid-0 [-d VPD83T3:60000970000195901096533030313832|
I—v /clusters/cluster-1/exports/storage-views esx_ 21 I

4.
Argument Definitions:

1.'-n new_Encap’ Specifies the name of Virtual Volume

2. '-g raid-0' Specifies the desired geometry to use *-d’ [storage-volumes] - Specifies a list of
Storage Volumes to be used to build the Virtual Volume.

3. '=v’ [Storage View name]’ Specifies the VPLEX storage-view(s) to receive the new virtual-volume. In this
example, the Encapsulated volume is being exported to the host ‘esx_21’ Storage View

EMC

© Copyright 2015 EMC Corporation. All rights reserved Module: VPLEX Storage Provisioning

The Storage Tool Compose command is used with specific parameters to create a virtual-
volume on top of the specified storage volumes, building all intermediate Extents, local, and
Distributed Devices as necessary.

Refer to the VPLEX CLI Reference Guide for more information about this command and
syntax.
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Using Storage Volume Encapsulation (Cont’d.)

« The SolVe Desktop procedure will vary depending on the use of
the Encapsulated volume

EMC. EMC® VPLEX™ SolVe Generator

2
EMC EMC® VPLEX™ SolVe Generator

Encapsulating an ESXJSAN Boot Disk

This procedure descriggpeffedask of encapsulating a SAN boot disk through VPLEX in a non-virtualized
environment
Ass, ns
Topic s The ESX hostis running with a SAN booted disk connected directly (or through a switch) to the
storage-armay

VPLEX Customer Procedures

Procedures: Provision

Provisioning procedures: Encapsulate amays on ESX wit] boot from SAN

« Atleast one virtual machine is running VOs on the other disks exposed to the ESX host
* VPLEX must be commissioned

« One new switch (pair of switches if high availability is required) is available foruse as a front-end
switch

Note: This document can be used for hosts other than ESX with the difference that virtual machines are
not applicable to the other hosts. Instead, we need to create file systems on the disks exposed to the

other hosts.
Generated: 4/17/2015 3:50:48 PM Procedure
SolVe Generator Updated: 1.[ ] Power.down the vidual machines on the host by shutting down the operating systems onthe.

virtual machines.
IMPORTANT: To be sure you have the latest SolVe generator application and content, always choose 2.[ ] Shut down the ESX host using the command shutdown —h now.
Yes when asked if you want to update the application or repository. 3. [ ] Remove the direct connection between ESX server and storage-amay. If there is a switch

between the two, remove zones and disconnect the ESX server from the Switch

4.[ ] Remove the LUNs from the storage group on the storage amay.
EMC
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Use the most up-to-date SolVe Desktop procedure generator, and be certain to download
all VPLEX product updates before generating a procedure. When using the SolVe Desktop
be certain to select the appropriate options for the particular Storage Volume Encapsulation
configuration. In this example, we specified that the Storage Volume we will encapsulate is
the host OS boot LUN. Since this host will again boot from this LUN under VPLEX, we must
be certain that the procedure used will enable this host to boot from the new Virtual
Volume when it is represented again after encapsulation.
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Lesson Summary

During this lesson the following topics were covered:
« Storage Volume Encapsulation Overview

* Using the ‘Storage-Tool Compose’ CLI VPLEX CLI
command to perform encapsulation

* Generating the appropriate Solve Desktop procedure

EMC'

Copyright 2015 EMC Corporation. All rights reserved Module: VPLEX Storage Provisioning

This lesson covered claiming Storage Volumes using Encapsulation.

Copyright 2015 EMC Corporation. All rights reserved. naraSImharao'ne”un@dalmler'cqmdme: VPLEX Storage Provisioning 53



Module: VPLEX Storage Provisioning

Key points covered in this module:
* Configuring host-to-storage connectivity through VPLEX
* VPLEX virtual storage constructs
* Provisioning Virtual Volumes to hosts using
— Advanced Provisioning
— EZ Provisioning
— Integrated storage provisioning (VIAS)
* Storage Volume Encapsulation

EMC

Module: VPLEX Storage Provisioning 54
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Here is a summary of the topics covered in this module.
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Labs: VPLEX Health Check
Provisioning with VPLEX

The lab covers:
VPLEX Health Check
Register Host Initiators
Provision Storage
Storage View Creation

Using Provision from Storage
Volume Wizard

Provisioning using VIAS
Encapsulation

EMC

© Copyright 2015 EMC Corporation. All rights reserved Module: VPLEX Storage Provisioning

55

The lab covers Provisioning with VPLEX.
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Module: Provisioning Distributed Devices

Upon completion of this module, you should be able to:
* Discuss the methods for configuring Distributed Devices
* Create a Distributed Device
* List the different properties of a Consistency Group
* Create Consistency Groups for Distributed Devices
* Discuss the different Detach Rules for a Consistency Group
* Describe the different failure scenarios and their impact

EMC

© Copyright 2015 EMC Corporation. All rights reserved Module: Provisioning Distributed Devices

This module focuses on managing the storage network using VPLEX.

narasimharao.nelluri@daimley,
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Lesson: VPLEX Distributed Device Concepts

This lesson covers the following topics:
* Distributed Devices overview
* Rule-sets to handle inter-cluster failures
* VPLEX Witness overview
* Consistency Groups overview

EMC

ule: Provisioning Distributed Devices

© Copyright 2015 EMC Corporation. All rights reserved

This lesson introduces the concepts of VPLEX Distributed Devices, rule-sets and VPLEX
Witness to handle cluster and inter-cluster communications failures, VPLEX Witness and

Consistency Groups.
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Distributed Devices Overview

Distributed Devices: VPLEX Metro storage Cluster-1 | Cluster-2
objects created on storage arrays attached to
each cluster

Storage

+ Distributed Devices support Virtual Volumes P
iew

that can be presented to each host through its
own Storage View

+ I/O can be issued from either cluster B == B/
concu I"rently Cluster 1 Cluster 2

+ Virtual Volumes placed on Distributed Devices
appear as a single shared volume

+ Distributed coherent cache preserves data
integrity

B "

d
) Ll
o ol
- "
- "
- .

EMC'
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Distributed Devices have their underlying storage arrays located at both clusters in a VPLEX
Metro system.

Distributed devices support virtual volumes, that are presented to a host through a
Storage View. Distributed devices are present at both clusters for simultaneous
active/active read/write access. To the host, the Virtual Volumes appear as single volumes
located on a single array. VPLEX Access-Anywhere ensures consistency of the data between
the clusters.

VPLEX Distributed Devices enable distributed data centers. Some of the benefits of
implementing a distributed data center include:

« Increased availability - Both data centers can serve as production workloads, while
providing high availability for the other data center.

« Increased asset utilization - Passive data centers can have idle resources.

« Increased performance/locality of data access - Data does not have to be read from the
production site as the same data is read/write accessible at both sites.

You can configure up to 8,000 Distributed Devices in a VPLEX system. That is, the total
number of distributed Virtual Volumes plus the number of top-level local devices must not
exceed 8,000.

naraSImharao'ne”un@dalmlel‘clbcd%m Provisioning Distributed Devices
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Logging Volume

+ Keeps track of write I/O during an inter-
cluster link outage

+ Keeps track of data changes during loss
of access to the Distributed Device
mirror volume

BB

Cluster 1 Cluster 2

+ Required at each VPLEX cluster before
creating a Distributed Device
* Log information used to synchronize E i’ E i

mirrors after link or down mirror volume

access is restored Logging Logging
Volume Volume

+ Must be on high-performance storage to
keep up with possibly high I/O rates

EMC'
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Logging volumes are required at each cluster before a Distributed Device can be created.
Logging volumes are used to keep track of blocks written during an inter-cluster link failure,
or when one leg of a distributed RAID-1 becomes unreachable and then recovers. After a
link failure is restored or an unreachable leg recovers, VPLEX uses the information in
logging volumes to synchronize the mirrors by sending only changed blocks across the link.
After the inter-cluster link or leg is restored, the VPLEX system uses the information in the
logging volumes to synchronize the mirrors by sending only changed blocks across the link.
Logging volumes also track changes during loss of a volume when that volume is one mirror
in a Distributed Device.

During and after link outages, logging volumes are subject to high levels of I/0. Thus,
logging volumes must be able to service I/0O quickly and efficiently. For more information
about logging volume requirements and configuration, please see the VPLEX Administration
Guide .

Note: Logging is only used with Distributed Devices and not used to optimize re-
synchronization of local RAID-1 volumes in a cluster.

naraSImharao'ne”un@dalmlel‘clbcd%m Provisioning Distributed Devices
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Rule-Sets Handle Inter-Cluster Failures

Virtual Volumes to Resume on One Cluster and Suspended On the
Other

- Determine which Cluster continues I/0 after

a failure Site1 | site2
— Inter-cluster link fails
— Cluster Fails - | S
« Failure Starts delay timer (5 sec default) fﬁ,_ f?_ﬁﬂj
— All I/0 is suspended until timer expires PN

Cluster 1 Cluster 2

+ Rule-set determines “winning cluster”
— I/0 resumes at winning cluster

— 1/0 is suspended at losing cluster

ule: Provisioning Distributed Devices

EMC
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Most I/0 workloads require specific sets of Virtual Volumes to resume on one cluster and
remain suspended on the other cluster during failures. Rule-sets are predefined rules that
determine which cluster continues servicing I/O when connectivity between clusters is lost.
If the clusters lose contact with one another or if one cluster fails, rule sets define which

cluster continues operation (the preferred cluster) and which suspends I/O (the non-
preferred cluster). This works for most link or cluster failures. In the case where the
preferred cluster fails, all I/O is suspended resulting in data unavailability.

When a loss of connectivity first occurs, VPLEX:

Suspends I/0 to all Distributed Devices on both clusters, and starts a delay timer.

If connectivity is not restored when the timer expires (default is 5 seconds), VPLEX:

Resumes I/0 on the leg of the Distributed Device (the “winning” cluster) as determined by
the device’s Rule-set

Keeps I/0 suspended on the other leg (the “losing” cluster). When the inter-cluster link is
restored, the I/O written to the winning cluster is re-synchronized to the losing cluster.

The detach rule can be changed by selecting the Distributed Device’s supporting device and
then selecting a different cluster to detach from. Detach rules can also be modified within
the VPLEX CLI by entering set rule-set-name cluster-<# >-detaches from within the
Distributed Device.

naraS|mharao.neIIurl@dalml%b%gm Provisioning Distributed Devices
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Distributed Device Rule-set Options

Rule-set name Cluster-1 Cluster-2
cluster-1-detaches Services I/0 Suspends I/0
cluster-2-detaches Suspends I/O Services I/0

Auto-resume determines behavior after connectivity is restored

EMC
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Copyright 2015 EMC Corporation. All rights reserved.

EMC recommends that only the two default Rule-sets be applied to Distributed Devices.

The default value of a Distributed Device’s Rule-set is determined by the management
server on which the device was created. If a device is created on the management
server for cluster-1, the default Rule-set for that device is cluster-1-detaches. Rule-sets
are located in the distributed-storage/rule-sets context. Rules are located under their
Rule-set context.

When cluster connectivity is restored, subsequent behavior is determined by the auto-
resume attribute for the Distributed Device.

* If auto-resume is set to false, the Distributed Device on the losing cluster remains
suspended until I/0 is manually resumed by the system administrator (using the device
resume-link-up command).

* If auto-resume is set to true, I/O may start immediately after the link is restored. After 1/0
is resumed to the mirror leg on the losing cluster, any data written to the device on the
winning cluster during the outage is resynchronized from the leg on the winning cluster.

Use the set command to configure a device’s auto-resume attribute.

naraS|mharao.neIIurl@dalmIeP;Ib%cam Provisioning Distributed Devices
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VPLEX Witness Benefit

Automatically Maintains Distributed Consistency Group Availability

- Automatically distinguishes between and provides guidance to clusters on how to react to a
cluster or inter-cluster communication failure

- Allows VPLEX Metro to provide continuous availability in case of a failure

» The VPLEX Witness VM must be in a third failure domain relative to the VPLEX cluster sites
to be an effective advisor to the distributed system

« VPLEX Witness works only in conjunction with distributed Consistency Groups

Failure Domain s

EMC
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VPLEX Witness is an optional component installed as a virtual machine on a customer host.
VPLEX Witness helps multi-cluster VPLEX configurations automate the response to cluster
failures and inter-cluster link outages.

This slide shows the following features of the VPLEX Cluster Witness:
« The Cluster Witness should be in a “third failure domain”;
» The Cluster Witness Server is installed as a VM;

« The Cluster Witness Server provides guidance to both clusters depending on its
observations.

VPLEX Witness observes the state of the clusters, and thus can distinguish between an outage
of the inter-cluster link and a cluster failure. VPLEX Witness uses this information to guide the
clusters to either resume or suspend 1/0. VPLEX Witness works in conjunction with Consistency
Groups. VPLEX Witness guidance does not apply to local volumes and distributed volumes that
are not members of a Consistency Group.

Note that where VPLEX Witness is used, it will only manage the outcome of Distributed
Devices that are in Consistency Groups.

narasimharao.nelluri@daimlef, ¢
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VPLEX Consistency Groups

« Allows for VPLEX Witness

- Used with RecoverPoint

Consistency Group Consistency Group
Cluster 1 Cluster 2

« Common properties applied to all Virtual Volumes in the group.

EMC'

VPLEX Consistency Groups aggregate volumes to enable the application of a common set

of properties to the entire group. Consistency groups aggregate up to 1000 Virtual
Volumes into a single entity that can be managed as easily as individual volumes.

Consistency group detach rules define on which cluster I/O continues during cluster or

inter-cluster link failures. The groups work together with VPLEX Witness.

The properties of a Consistency Group are applied to all the Virtual Volumes in the

Consistency Group. All Consistency Groups have configurable properties that determine

I/0 behavior, including:
+ cache mode

« visibility

+ storage-at-clusters

* local-read-override

« detach-rule

+ auto-resume-at-loser
« virtual-volumes

* recoverpoint-enabled

VPLEX supports up to 1024 synchronous Consistency Groups.

narasimharao.nelluri@daimleg, ¢
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Detach Rules for Distributed Consistency

Groups
« Detach Rules designates which cluster
R e P @ x detaches during a failure
Comtstancy (Grooe Hermes 8 Co-1 + Three possible values:
Detach Rule: [ winner:duster-1 (5 seconds) v| @ — No Automatic Winner: No winning

Visibility: No Automatic Winner <

Winner:cluster-1 (5 seconds)
Winner:cluster-2 (5 seconds) <_‘__‘-_

cluster selected

— Winner (For Synchronous Consistency
=~ Groups) : After the delay the specified
cluster is declared winner

Storage At Clusters:

oc_|| cncel || meset || vee (Fe Detach rules apply to all volumes of a
Consistency Group and override rules
applied to individual volumes

EMC
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The Consistency Group Detach Rule designates which cluster detaches if clusters lose
connectivity. Possible values:

No-Automatic-Winner — The Consistency Group does not select a winning cluster.
Winner (cluster-name) (delay) — Applicable only to synchronous Consistency Groups. The
cluster specified by cluster-name is declared the winner after the inter-cluster link outage
lasts more than the number of seconds specified by delay. For a Consistency Group that is
participating in RecoverPoint, this value must be set to the cluster at which the RP splitter is
running.

If a Consistency Group has a detach-rule configured, the rule applies to all volumes in the
Consistency Group, and overrides any rule-sets applied to individual volumes.
(VPLEX Metro and VPLEX Geo configurations only)

narasimharao.nelluri@daimleg, ¢
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Failure Scenario Without VPLEX Witness

Failure Scenario Response: Use Rule-set

* Rule-set Rules: 9
» Cluster-1 Detaches %8
« Cluster-2 Detaches 10

- Delay time to enforce Rule

For a VPLEX Metro without Cluster Witness, there has to be a method to avoid split-brain
scenarios. Each Distributed Device has a Rule-set applied to it.

As discussed, Rule-sets are predefined rules that determine which cluster continues I/0
when connectivity between clusters is lost. Rule-sets apply to devices that are not members
of Consistency Groups.

As a reminder, a cluster loses connectivity to its peer cluster when:

+ The inter-cluster link fails

+ The peer cluster fails

When a loss of connectivity occurs, VPLEX starts a delay timer ( default 5 sec ) and

suspends I/0 to all Distributed Devices on both clusters. If connectivity is not restored
before the timer expires, then the Rule is enforced.

narasimharao.nelluri@daimleg, ¢
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Continuous Availability With VPLEX
Witness

Metro Metro AP Metro
2 4 { Cluster
v N @ Site B

Site A and Site B both continue I/0; Site A continues I/0; Site B continues 1/O;

& Call home is issued _/ Site B fails / Site A fails

Metro

Cluster Cluster

I
Site A Site B S

Site A

S S v RN

Metro

~ Lietro
Cluster
Site B

Metro
Cluster
Site A

Cluster | -|..."A
Site A b

Site A has preferred status,

. N Site A and Site B will continue 1/0; Site A and Site B will continue I/0;
will continue 1/0; ) ) ' X ;
\ Site B will suspend /O / Site B issues the call home / Site A issues the call home
No DU system wide EMC
® Copyright 2015 EMC Corporation. All rights reserved. Module: Provisioning Distributed Devices 11

Presented here are the various inter-site failure scenarios and how they each are handled
when using VPLEX Witness.

narasimharao.nelluri@daimleg, ¢
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Lesson Summary

During this lesson the following topics were covered:
 Distributed Devices overview
* Rule-sets to handle inter-cluster failures
* VPLEX Witness overview
* Consistency Groups overview

EMC'

Module: Provisioning Distributed Device:

Copyright 2015 EMC Corporation. All rights reserved

This lesson covered the concepts of VPLEX Distributed Devices, rule-sets and VPLEX
Witness to handle cluster and inter-cluster communications failures, VPLEX Witness and
Consistency Groups.

narasimharao.nelluri@daimleg, ¢
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Lesson: VPLEX Distributed Devices

This lesson covers the following topics:
 Distributed Device Configuration
* Creating Distributed Devices
* Creating Consistency Groups

EMC

© Copyright 2015 EMC Corporation. All rights reserved ule: Provisioning Distributed Devices

This lesson covers the configuration of Distributed Devices along with Consistency Groups.

narasimharao.nelluri@daimleg, ¢
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Configure Distributed Devices

These are the general steps to configure Distributed Devices:
Create logging volume

Identify claimed storage

Create Extents from selected storage

Create local devices

Create Distributed Device

Attach Rule-set/Detach Rules

N o o k& L Db

Create Virtual Volumes on the new Distributed Device and export to hosts

EMC
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There are many different methods to configure Distributed Devices, including using the
VIAS tool. The above steps describe the CLI-based process. Before reviewing these manual
steps, we will look at how to configure Distributed Devices in the VPLEX GUI.

To review, Distributed Devices support Virtual Volumes, that are presented to a host
through a storage view. From the host, the Virtual Volumes appear as single volumes
located on a single array. All Distributed Devices must be associated with a logging volume.
During a link outage, the logging volume is used to map the differences between the legs of
a DR1. When the link is restored, the legs are resynchronized using the contents of their
logging volumes.

All Distributed Devices must have a detach rule-set to determine which cluster continues
I/O when connectivity between clusters is lost. For Consistency Groups on Distributed
Devices, these are Detach Rules.

Remember that you can configure up to 8,000 Distributed Devices in a VPLEX system. That
is, the total number of distributed Virtual Volumes plus the number of top-level local
devices must not exceed 8,000.

narasimharao.nelluri@daimlef, ¢
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Create Logging Volume

+ Logging volumes created at each cluster during VPLEX Metro
system setup

- In Unisphere, the logging volume is automatically selected for
a Distributed Device

« To specify a logging volume to be used for a Distributed
Device use the VPLEX CLI

EMC

ule: Provisioning Distributed Devices

Copyright 2015 EMC Corporation. All rights reserved

Logging volumes are created during initial VPLEX Metro system setup and are required in
each cluster to keep track of any blocks written during a loss of connectivity between
clusters. A logging volume must exist in the system to create a Distributed Device. If no
logging volume exists in the system, an error message appears to inform you that you
cannot create a Distributed Device without a logging volume. In the GUI, the logging
volume is automatically selected for the Distributed Device. To specify a logging volume to
be used for a Distributed Device, use the VPLEX CLI.

Please refer to the VPLEX Administration Guide for more information about logging volume
creation and configuration.

narasimharao.nelluri@daimlef, ¢
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Creating Distributed Devices via Unisphere

Using Unisphere to Provision and Manage Distributed Devices
EMC Unisphere for VPLEX vs.2 NEE - K

SretemStakes < Nostorag (3 T T —

- Provision from Pools Provision from Storage Volumes
B = f

EMC Uni: for VPLEX vs.s A v | Search... ﬁ 53

System Status ~ ~ Monitoring 8 Provision Storage ﬁ Mobility Central O Support

‘ Distributed

O

l cluster-2
he I hat wil

Distributed Consistency Groups ‘ > Distributed Virtual Volumes

by

Distributed Devices

EMC
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Distributed Devices may be created and configured using Unisphere for VPLEX. Shown here
is using the Provision Storage menu and the Distributed sub-menus to create the desired
Distributed Devices of the various types.

narasimharao.nelluri@daimleg, ¢
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Creating a Distributed Device - Existing Devices

Distributed Devices

0 Distributed Storage Find < ¥ Next »

l cluster-1
. cluster-2

Provision Storage <<

Name 1 4o Geometry Capacity Virtual Volume

A" dd_MyTestvoll raid-1 40.00 GB @ MyTestVoll

Virtualized Storage ..' device_groupl-Symm... raid-1 4.94 GB @ test DD

Create Distributed Devices
»2 Consistency Groups

v * 1 Select Devices to Mirror
* 2 Select Mirrors

1 Select Devices to Mirror
» Virtual Volumes

— 3 .
N Distributed Devices

W sciect one or more top-level

Source Cluster: | ciyster-1 b

Available Top-Level Devices: lected Top-Level Devices:

| Create | devices in the available list and Find L2
: . then click Add to move them to
the Selected list. You can also Name Virtual Name Virtual
drag-and-drop between lists. ¥ device_vias33_c1 » vie W device_group1-Symm1096_0307_1...
The Virtual Volume column W device_new_Encap_c1 BN
shows the virtual volume on ¥ device_Student1_VIAS_c1 »sv
top of the device. You can dlick ¥ device_Symm1096_04D6_1 » de |
the Virtual Volume or Name = = ==
column headings to sort the ¥ device_student-1_04D7_1 # de Add All > ke
devices or virtual volumes. ¥ device_student_9_0187_1 » de w
¥ device_Student1_SV1_1 » de
W device_MikeM_Vol1_c1
¥ device_Symm1096_04DA_1 » de < Remove All

| Next> |

Copyright 2015 EMC Corporation. All rights reserved. Module: Provisioning Distributed Devices

Distributed devices are mirrored between clusters in a VPLEX Metro. From this wizard,
devices of the correct or greater capacity must exist at both sites. The distributed RAID-1
device is then created these devices one at each cluster. The local protection is not a
consideration. These devices can only be as large as the smaller of the two. Distributed
devices are created using the Unisphere for VPLEX Distributed Devices Wizard.

1. Navigate to Provision Storage>Distributed Storage>Distributed Devices> and
choose the Distributed Device type. Select Create. This launches the Wizard. Step 1
allows the user to select a local device to mirror. Select the device and then Next.

naraSImharao'nellurl@dalmlerclb%%m Provisioning Distributed Devices
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Create Distributed Devices
v *1 Select Devices to Mirror

*2 Select Mirrors

2 Select Mirrors

Target Cluster: ~ cluster-2

Find <

Click Auto-Generate Mirror
Mappings to automatically
select a mirror for the selected
item. Or, manually select the
source and target items and
then click Add Mirror.

Hame Capacity

7 device_group1-Symm1096_030D7_1...

Created mappings appear in [«

Je—

the Selected Mirrors list below.
To remove a mapping from this
list, select the mapping and
then ciick Remove Mirror. To
save the mirror mappings to a
file on your system, click
Export Mirror Mappings.

Selected Mirrors:

Device Virtual Volume

To select appropriate mirrors automatically based on bestit capacities, click Auto-generate Mirror
Mappings. Otherwise, Select each source and target to add miror mappings manually.

Available Devices to use for Mirraring:

Find

Virt,  Name

) device_CLARIION3D40_LUN_00063_1 4.94 GB

I device_CLARION3040_LUN_00072_1

Creating a Distributed Device (Cont’d.)

=

Auto-Generate Mirror Mappings

< || *

Capacity

4.94GB

Add Mirror

v

© Copyright 2015 EMC Corporation. All rights reserved

Next >

—

3 Set Data Synchronization

Specify Device Synchranization

# Synchronize Data
This option will synchronize data from the source device to the target device. Select this option to mirror existing devices on [
another cluster.
Do Not Synchronize Data - Advanced Users Only

‘This option will not synchronize data between the devioes that da not yet have a virtual volume. Select this option only if you
are sure that host-based volume initiaization wil resolve any inconsistencies between source and target devices. If you are
unsure, then select the Synchronize Data option.

Selecting this option will not apply if the source device already has a virtual volume. Devices with virtual valumes are
automatically synchronized to prevent data loss

l

Next >

Module: Provisioning Distributed Devices

Step 2 allows for the selection of the volume at the remote cluster. In this example, we
find two candidate volumes on cluster-2 that are of similar size to the source volume
selected on cluster-1. One or multiple candidate volumes may be selected. Here, we
selected a single target volume on cluster-2. Click Add Mirror.

In step 3, we are given the opportunity to copy all of the source data to the target volume
thus synchronizing the devices between the two clusters. A reason to choose not to

perform an initial synchronization is to save time, where the source volume never contained

a Virtual Device that was attached to a host. Click Next.

Copyright 2015 EMC Corporation. All rights reserved.
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Creating a Distributed Device (Cont’d.)

Create Distributed Devices -0 x

+ * 1 Select Devices to Mirror ‘ 4 Select Consistency Group or Device Rule Set
v * 2 Select Mirrors

w

v Set Data Synchronization
* 4 Select Consistency Gro...

x5 | ! Select an existing Consistency Group

Select a Consistency Group or a Device Rule Set

6 * t v

) Create a Consistency Group
Virtual volumes will be created
on distributed devices that do
not currently have a virtual

*

* t t v
volume on the source device.

Select an existing consistency

group, or create a new one, to

group an application’s volumes +) Select a Device Rule Set

together for ease of §

management. Rule Set: # Select a Rule Set... v

Select a rule set if you do not You must seles Select a Ruie Set... ine which cluster detaches and continues I/O during an inter-cluster link
want to use a consistency failure. cluster-1-detaches

group. cluster-2-detaches k

Next >

EMC

Module: Provisioning Distributed Devices 19
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The next step allows the user to Create a Consistency Group. Select an existing Consistency
Group, or apply a Device Rule-set. In this example, we'll select a Rule-set.

narasimharao.nelluri@daimleg, ¢
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Creating a Distributed Virtual Volume via CLI

VPlexcli:/> storage-tool compose
—--name <name>
-g <raid type>
-d <Source Storage Volumes VPDs>
-m <Mirror Storage Volumes VPDs>
-v <Storage View Name>
—c <Consistency Group Name>

storage-tool compose --name new-vv -g raid-l1
—--storage-vcolumes VPD83T3:60000970000195901096533030344530
-m VPD83T3:600601603e40230007£a1853519fe311 —-v my-view —c my-CG

EMC
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The storage-volume compose command can be used as a simple way to create a Virtual
Device. Using this one command, the Distributed Device and Virtual Volume can be created
from provisioned Storage Volumes, claimed or un-claimed, from both clusters.

The command allows the user to add the Virtual Volumes created to both a Consistency
Group and a storage view. They must exist already. The example displays adding a Virtual
Volume named new-vv to a storage view named my-view and a Consistency Group named
my-CG.

narasimharao.nelluri@daimleg, ¢
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Creating a Distributed Device via the CLI

+ Use the 11 -p **/storage-volumes command to display the
Storage Volumes on each cluster:

Vplexcli:/> 11 -p ** storage-volumes
/clusters/cluster-1/storage-elements/storage-volumes:

Name VPDB3 ID¥ Capacity Use Vendor IO Type Thin
——————————————————————————————————————————————————————————— Status ------ Rebuild
Studentl SV1 VPD83T3:60000970000195901 40G used EMC alive normal true
Symml096_018B VPD83T3:60000970000195901 40G used EMC alive normal true
Symml096_04D6 VPD83T3:60000970000195901 10G used EMC alive normal false
Symml096_04DA  VPD83T3:60000970000195901 20G used EMC alive normal false
Symml096_04DD VPD83T3:60000970000195901 220G used EMC alive normal false
Symml096 04DF VPD83T3:60000970000195901 20G claimed EMC alive normal false
-- more --(TOP )- [hlelp

/clusters/cluster-1/storage-elements/storage-volumes:

* VPD83 ID field truncated to accommodate font size EMC

Copyright 2015 EMC Corporation. All rights reserved : Provisioning Distributed Devices

To identify Storage Volumes on each cluster that are available to be combined into the
Distributed Device, use the command and the output as shown.

Note: To prevent creating Distributed Devices with unusable “leftover” storage, total
capacities of the selected storage at both clusters should be identical.

narasimharao.nelluri@daimleg, ¢
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Create Extents

+ From the storage-volumes CLI context, use the extent create
command to create the extents for the Distributed Device:

extent create --storage-volumes <storage-volumes> --size <size> --
block-offset <offset> --num-extents <integer>

Parameter definitions:
--storage-volumes - List of claimed Storage Volumes to be added to the extent.

--size - Size of each extent. If no size is specified, the largest contiguous range of blocks is
used to create the specified number of extents.

--block-offset - The block offset on the underlying Storage Volume. If block offset is not
specified, it is set automatically.

--num-extents - Number of extents to create per specified storage-volume. If no number is
specified, it will automatically create one extent per Storage Volume.
EMC

ule: Provisioning Distributed Devices

Copyright 2015 EMC Corporation. All rights reserved

Use the extent create command from the VPLEX CLI storage-volumes CLI context to
create extents using the Storage Volumes previously identified at each cluster. After
completion on the first cluster, navigate to the storage-volumes context on the second
cluster and repeat to create one or more extents to be added to the Distributed Device at
that cluster.

narasimharao.nelluri@daimleg, ¢
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Identify Extents For Local Devices

Name

VPlexcli:/> 11 -p **/extents/
/clusters/cluster-1/storage-elements/extents:

/clusters/cluster-2/storage-elements/extents:

StorageVolume

extent VNX_logging 2_1 VNX_logging 2

extent VNX Test Lun 5 1 VNX_Test Lun_5
extent VNX Test Lun_6_1 VNX_Test Lun_6
extent VNX Test Lun_ 9 1 VNX_Test Lun_9
extent Cluster 2 ESX DS_1 Cluster 2 ESX Datastore 200G

claimed
used
used
claimed
claimed

Name StorageVolume Capacity Use
extent VNX_logging 1 vnx_ logging 80G
extent VNX_ lun0_1 vnx_lun0 1G
extent Symml852 21C_1 Symml852 21C leG
extent Symml852 AB4 1 Symml852 AB4 leG
extent Symml852 AB8 1 Symml852 ABS leG

Capacity Use

80G
10G
10G
10G

claimed
claimed
claimed
claimed
claimed

Copyright 2015 EMC Corporation. All rights reserved

Module: Provisioning Distributed Devices

« Use the 11 - p **/extents/ command to display the extents
created on each cluster:

EMC

To identify extents on each cluster that are available to be combined into the local Device,

use the command and the output as shown.

Copyright 2015 EMC Corporation. All rights reserved.
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Create Local Devices from Extents

- Use the local-device create command to create a local device with the
specified name on each cluster.

local-device create --name name --geometry geometry —extents extents -
-stripe-depth A multiple of the block size: 4 KB

Parameter definitions:

--name - Name for the new device. The name must be unique across all clusters. Devices on
different clusters that have the same name cannot be combined into a Distributed Device.

--geometry - Geometry for the new device. Valid values are raid-0, raid-1 or raid-c.

--extents - List of pathnames of claimed extents to be added to the device, separated by
commas. Extents can also be other local devices (to create a device of devices).

--stripe-depth - Required for devices with a geometry of RAID-0. Specifies the stripe depth
in 4KB blocks.
EMC

ule: Provisioning Distributed Devices 24
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Use the local-device create command to create a local device with the specified name
using the extents previously identified at each cluster.

Note: The stripe resulting from the ‘--stripe-depth’ parameter is sized using the following
formula:

<stripe-depth> * <the block size on the source storage extents> A depth of 32 means 128
KB (32 x 4 KB) is written to the first disk then the next 128 KB is written to the next disk.

narasimharao.nelluri@daimleg, ¢
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Identify Local Devices for Distributed Devices

*+ Use the 11 --p ** /devices command to display the available
local devices (with no Virtual Volume configured):

VPlexcli:/> 11 -p **/devices
/clusters/cluster-1/devices:
Operational Health Block Block Capacity Geometry Visibility Transfer Virtual

Status State Count Size Size Volume
ok ok
ok ok
ok ok
ok ok 262144
ok ok 262144 4K 16 raid-0
/clusters/cluster-2/devices:
Name Operational Health Block Block Capacity Geometry Visibility Transfer Virtual
Status State Count Size Size Volume
Tes svCluster? ok ok 16G raid-1 local 2M -
basell ok ok 26 raid-0 local - basell_vol
bases02 ok ok 2G raid-0 local - base02 vo

EMC
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To identify Local Devices on each cluster that are available to be combined into the
Distributed Device, use the command and the output as shown.

As discussed, Local Devices on each cluster constitute the two “legs” or access points of the
Distributed Device. The individual local devices may include any underlying type of Storage
Volume or geometry (RAID 0, RAID 1, or RAID C), but they should be of the same capacity.
If a Distributed Device is configured with local devices of different capacities:

- The resulting Distributed Device will be only as large as the smallest local device.
- The leftover capacity on the larger device will not be available.

To create a Distributed Device without wasting capacity, choose local devices on each
cluster with the same capacity.

Important: If there is pre-existing data on a Storage Volume and the Storage Volume is not
claimed as being application-specific, converting an existing local RAID device to a
distributed RAID will not initiate a rebuild to copy the data to the other member or “leg”. As
a result, the data will exist at only one cluster.
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Create the Distributed Device from the Local
Device
+ Use the ds dd create command to create a Distributed Device.

ds dd create --name name --devices devices --logging-volume logging-volumes --
rule-set rule-set

Parameter definitions:

--name <name> - The name must be unique across the entire VPLEX configuration.

-- devices - List of pathnames to local devices to add to the Distributed Device. Select
devices that have the same capacities. Separate entries in the list by commas.

--logging-volume - List of pathnames to one or more logging volumes to use with the new
device.

--rule-set - Attaches the specified rule-set to the device. If no rule-set is specified, the
cluster that is local to the management server is assumed to be the winner in the event of an
inter-cluster link outage.

EMC
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Use the ds dd create command to create a Distributed Device using the Local Devices
previously identified at each cluster.

Note: For the '—logging-volume’ parameter, if no logging volume is specified, a logging
volume is automatically selected from any available logging volume that has sufficient
space for the required entries. If no available logging volume exists, an error message is
returned.
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auto-resume
block-count
block-size
capacity
clusters-involved
geometry
health-indications
health-state
locality
operational-status
rebuild-allowed
rule-set-name
service-status

© Copyright 2015 EMC Corporation. All rights reserved

Create Distributed Device

VPlexcli:/clusters/cluster-1/devices> ds dd create --name cli_dd
--devices device Dev_3 cl,device Test DD c2 -r cluster-l-detaches
--source-leg device Test DD c2
VPlexcli:/distributed-storage/distributed-devices/cli dd> 11

false
5242880

4K

20G
[cluster-1,
raid-1
[rebuilding]

minor-failure
distributed
degraded

true
cluster-1l-detaches
running

cluster-2]

EMC
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Shown is an example of using the ds dd create command to create a Distributed Device.
Also shown is the Il command used to list information about Distributed Devices contained
in the VPLEX file system area ‘/distributed-storage/distributed-devices/cli dd’.

Copyright 2015 EMC Corporation. All rights reserved.
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Create Virtual Volumes from Distributed
Devices

- Use the virtual-volume create command to create a Virtual Volume
on a specified Distributed Device:

virtual-volume create --device device --set-tier {1]|2}

Parameter definitions:
--device - Pathname of the device on which the Virtual Volume is configured.

--set-tier - Storage tier for the new Virtual Volume. This value is displayed to the host as
part of the Virtual Volume's product ID.

+ Use storage tiers to logically group storage. For example, VMAX systems as tier 1 storage
and VNX systems as tier 2.

+ Use the same tier groupings across third-party arrays as these vary in performance
capabilities between vendors and models as well

EMC
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Use the virtual-volume create command to create a Virtual Device with the specified
name using the Distributed Devices previously identified at each cluster.

Allocate the new Virtual Volumes to the appropriate local and remote host Storage Views
using the VPLEX CLI or Unisphere GUI.

narasimharao.nelluri@daimleg, ¢
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Virtual Volume Create

VPlexcli:/ VPlexcli:/distributed-storage/distributed-devices>
virtual-volume create --device cli_dd

VPlexcli:/clusters/cluster-1/virtual-volumes> show-use-hierarchy -t

cli dd vol

virtual-volume: cli _dd vol (20G, distributed € cluster-1, unexported)

distributed-device: cli dd (20G, raid-1)
distributed-device-component: device Dev 3 cl (20G, raid-1, cluster-1)
extent: extent 600009%70000195501096533030344442 (20G)
storage-volume: VPD83T3:60000970000195901096533030344442 (20G)
logical-unit: VPD83T3:60000970000195901096533030344442
storage-array: EMC-SYMMETRIX-195901096

distributed-device-component: device Test DD c2 (20G, raid-1, cluster-2)
extent: extent 600601603e40230007fal853519fe311 (20G)
storage-volume: VPD83T3:600601603e40230007fal853519fe311 (20G)
logical-unit: VPD83T3:600601603e40230007fal853519fe311
storage-array: EMC-CLARiiON-APM00090503040

Copyright 2015 EMC Corporation. All rights reserved Module: Provisioning Distributed Devices -

Shown is an example of using the virtual-volume create command to create a Virtual
Volume. Also shown is the show-use-hierarchy -t command used to display the
complete usage hierarchy for the specified volume.
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The Benefits of Using Consistency Groups for
Distributed Devices

Consistency Group Consistency Group

Cluster- 1 Cluster-2

EMC

Recall that Consistency groups aggregate volumes together to ensure the common
application of a set of properties to the entire group. You should create Consistency Groups
for sets of volumes that require the same I/O behavior in the event of a link failure. In the
event of a director, cluster, or inter-cluster link failure, Consistency Groups prevents
possible data corruption. The optional VPLEX Witness failure recovery semantics apply only
to volumes in Consistency Groups. In addition, you can move a Consistency Group from
one cluster to another if required.

There are three types of Consistency Groups: Asynchronous, Synchronous and
RecoverPoint.

Asynchronous Consistency Groups are used only for VPLEX Geo configurations.
Synchronous Consistency Groups provide a convenient way to apply detach rules and
properties to a group of volumes at a time; this simplifies system configuration and
administration on large systems. Volumes in a synchronous group behave as volumes in a
VPLEX Local or Metro, and can have global or local visibility. Synchronous groups can
contain local, global, or distributed volumes.

RecoverPoint Consistency Groups contain the Journal and Replica volumes for the
corresponding data volumes found in a RecoverPoint-enabled Consistency Group.

VPLEX Witness controls rule sets for Consistency Groups only. Distributed volumes not
placed within Consistency Groups will simply apply the detach rules without guidance from
VPLEX Witness.
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Consistency Groups Visibility

VPLEX Cluster-2

VPLEX Cluster-1

(= =

...with Global Visibility

EEE

EMC
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Visibility controls which clusters know about a Consistency Group. By default, a Consistency
Group's visibility property is set only to the cluster where the Consistency Group was
created. The visibility of the volumes within the Consistency Group must match the visibility

of the Consistency Group. Local Consistency Groups with global visibility will always be
synchronous.
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Creating a Consistency Group

Create Consistency Group
* 1 Select Name | 1 Select Name
2 Select Distributed Setti...

3 Select Virtual Volumes

4 Review and Finish | Consistency Group Name: aa
5

Distributed consistency groups will be synchronous and visible to all clusters. You can add only distributed virtual volumes.

Enter a name for the
Consistency Group.

Create Consistency Group

¥ *1 Select Name 2 Select Distributed Settings
Select Distributed Setti...
Select Virtual Volumes
Review and Finish Rule Set: -'n‘Wmner:cluster-l (5 seconds) V.
Select a Detach Rule |

vlalw N

Ire that lasts more than 5 seconds, this rule-set will result in 1/0 continuing on

© Copyright 2015 EMC Corporation. All rights reserved.

: ¢ No Automatic Winner nded at all other clusters.
I Winner:cluster-1 (5 seconds) r-1' fails, the Witness will override this setting for synchronous consistency

. ster.
Select a detach rule for the ¢ Winner:cluster-2 (5 seconds) 1§ "%
consistency group, and then
click Next to proceed.

EMC
Module: Provisioning Distributed Devices 32

A Consistency Group can be created many ways, from CLI or Unisphere. A new group can
also be created when creating a Distributed Device or using the VIAS wizard. Displayed in
this slide is the Consistency Groups creation wizard from Unisphere for VPLEX.

After providing a group name, a detach rule is chosen. The displayed delay of 5 seconds is
the default value. This can only be changed using the CLI. Once a Rule-set is selected a
brief explanation is displayed.
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Creating a Consistency Group (Contd.)

Create Consistency Group

¥ *1 Select Name | 3 Select Virtual Yolumes

v 2 Select Distributed Setti...
3 Select Virtual Volumes Available ¥irtual Yolumes Selected Virtual Yolumes
4 Review and Finish
Find < > Find < >
5V
T Volume Name Lc* Volume Name Lc*
# cli_dd_vol d # compose_vv d
To select virtual volumes, %
select the volumes in the
Available Volumes list, and
then click Add to move them to
h I list. Y I
the Selected list. You can also Add All >

drag-and-drop between lists.

To remove virtual volumes

from the list, select the

volumes in the Selected list,

and then click Remove to move < Remove All
them to the Avialable list.

EMC
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The next step of the Wizard allows for the selection of Virtual Volumes to be placed in the
Consistency Group. The volumes selected will have the properties of the group. An
example of these properties are the Detach Rule, Visibility, or RecoverPoint enabled.

These settings can be changed from their default values using the CLI.
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Consistency Group Properties

Attributes:

Name
active-clusters
cache-mode
detach-rule
operational-status
(cluster-2, {

passive-clusters
recoverpoint-enabled
storage-at-clusters
virtual-volumes
visibility

VPlexcli:/clusters/cluster-1/consistency-groups> 11 My-CG/

[]

synchronous

winner cluster-1 after 5s

[(cluster-1,{ summary:: ok, details:: [] }),

summary: :
[]

false
[cluster-1,
[compose vv]
[cluster-1,

suspended, details:: [] })]

cluster-2]

cluster-2]

© Copyright 2015 EMC Corporation. All rights reserved

EMC
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Listed are the properties for the Consistency Group “My-CG”".

displayed on this slide.

Copyright 2015 EMC Corporation. All rights reserved.
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Lesson Summary

During this lesson the following topics were covered:
 Distributed Device configuration
* Creating Distributed Devices
» Benefits of Creating Consistency Groups

EMC
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This lesson covered Distributed Device configuration using Unisphere and the CLI. It also
covered benefits, properties, and creation of Consistency Groups.
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Lesson: VPLEX Failure Scenarios

This lesson covers the following topic:
* How VPLEX handles Distributed Device Failures

© Copyright 2015 EMC Corporation. All rights reserved odule: Provisioning Distributed Devices

EMC

This lesson covers Distributed Device failure scenarios and how to handle them.
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Distributed Device Failure Scenarios

« Inter-cluster WAN failure
- Storage Volume degradation
« Mirror isolation

EMC

ule: Provisioning Distributed Devices

© Copyright 2015 EMC Corporation. All rights reserved

Listed here are the three most common failure scenarios that affect normal VPLEX
operations. We'll discuss these and how to handle them if they occur.
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Inter-cluster WAN Failure

- WAN failure will cause all Distributed Devices to partition

« WAN failure is the most typical problem to affect Distributed
Devices

Cluster-1 Cluster-2

Partition Failure
(Loss of WAN Link)

EMC'

Module: Provisioning Distributed Device:

Local Devices on each VPLEX cluster constitute the two legs of each Distributed Device. An
Inter-cluster WAN communication failure will break the ability for Distributed Devices to
sustain I/0O synchronization on local devices across clusters.
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WAN Connectivity Outage

|[connectivity: NONE |

fe-port-group-3 - FAIL - No
fe-port-group-0 - FAIL - No
fc-port-group-2 - FAIL - No
fc-port-group-1 - FAIL - No

connectivity
connectivity
connectivity

connectivity

VPlexcli:/> connectivity validate-wan-com

was

was

was

was

found from any com port.
found from any com port.
found from any com port.
found from any com port.

© Copyright 2015 EMC Corporation. All rights reserved

Module: Provisioning Distributed Devices

EMC

From the VPLEX CLI, the displayed command shows that there is no WAN Connectivity from

Cluster-1 to Cluster-2. All WAN connections are down.

Copyright 2015 EMC Corporation. All rights reserved.

naraS|mharao.neIIurl@dalmIeP;Ib%cam Provisioning Distributed Devices

39



Distributed Device Properties
/distributed—storage/distributed—devices/cli_dd:
Name Value
|auto—resume false |
block-count 5242880
block-size 4K
capacity 20G
clusters-involved [cluster-1, cluster-2]
geometry raid-1
health-state ok
locality distributed
operational-status ok
rule-set-name cluster-l-detaches
service-status running
system-id cli dd
virtual-volume cli dd vol
& Copyright 2015 EMC Garparation. All rights resarvad Module: Provisioning Distributed Devices "

The displayed properties for a Distributed Device show that the auto-resume property is set
to false. This is not the default setting, but the value may have been changed. This will
prevent the Virtual Volume on the losing cluster from being accessible after a WAN outage
has been corrected. User intervention is required. During this outage the winning cluster
Virtual Volume is online and changes are being tracked in the Logging Volume.
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Check Status

VPlexcli:/distributed-storage/distributed-devices> 11

Name Status Operational Health State Auto Rule-set Name Transfer
Status Resume
cli dd winner-running stressed major-failure false cluster-1l-detaches 128K
cluster-1 : Storage Views

Components of Selected Storage View:

& Distributed Storage Find £ Previo Next >
Name 14 Operational Status Active  # Volumes # Ports .
B custer2
» @ Initiators
¥ OK
Hosts . L orts
4 Storage Views ~ W virtual volumes
o Initiators Name Capacit
U #» VY ci_dd_val 20480
0
Provision Storage << | cluster-2 : Storage Views
" Distributed Storage Find e L Components of Selected Storage View:
B cluster-1 . a-2
m Name 14 Operational Status pctive & Volumes # Ports
» @ Initiators
A4 c-z ! Eror No 1 2 4
fosts ] > @ pore
4 Storage Views W virtual Yolumes
Name Capacit

@ Initiators

# W ci_dd vo

o Ports

EMC
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Here we see the Storage Views for Cluster-1 and 2. Cluster 1 is the winning cluster in this
example. Notice the Operational Status of the 2 Storage Views.
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Restoring Connectivity

VPlexcli:/> connectivity validate-wan-com

connectivity: FULL

fc-port-group-0 - OK - All expected connectivity is present.
fc-port-group-1 - OK - All expected connectivity is present

VPlexcli:/distributed-storage/distributed-devices> 11

cli dd |[_need-resume ok ok | false cluster-l-detaches

© Copyright 2015 EMC Corporation. All rights reserved Module: Provisioning Distributed Devices

EMC

Now we see that the WAN Connectivity has been restored ( after the delay timer expired ).
From the VPLEX CLI we notice that the Distributed Device needs a “resume” at the losing

cluster.
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Resume Distributed Device

VPlexcli:/clusters/cluster-2/virtual-volumes> device resume-link-up
—--virtual-volumes cli dd vol -force

VPlexcli:/clusters/cluster-2/virtual-volumes> 11
Name Status service Block Size Locality Device
cli dd vol ok ok running 5242880 20G distributed cli dd

EMC
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Here we see the command to resume the Virtual Volume. This can also be done using the
device at the losing cluster. This command only works once WAN Connectivity is restored.
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Distributed Device Mirror Isolation

i 1/O to or from the host

« VPLEX periodically (once a minute)
monitors if there are any Storage
Volumes that have been marked
degraded.

- If VPLEX detects degraded Storage
Volumes that support a RAID-1
mirror, VPLEX isolates the mirror
without causing data unavailability.

x Mirror isolation

1/0s complete only on
Mirror leg 1 and Storage
Volume 1

i

Storage Volume 2
on Array 2

« Automatic or manual un-isolation
options (automatic is the default
setting)

EMC
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RAID-1 devices provide redundancy by replicating data across a mirror. In write-through
mode, this is achieved by persisting all writes to all mirror legs of a RAID-1 (local or
distributed) device to the backend storage-volume, before acknowledging to the host. When
a mirror is isolated, new writes are not persisted on the isolated mirror leg. Therefore, a
RAID-1 device loses redundancy. If you prefer redundancy over performance enhancement,
you might choose to disable the mirror isolation feature.

VPLEX provides the ability to automatically or manually un-isolate a mirror leg. If you
choose not to enable the auto-unisolation feature, you must perform a manual un-isolation
of the mirror leg.
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Lesson Summary

During this lesson the following topics were covered:
 Distributed Device Failure Scenario and Handling

© Copyright 2015 EMC Corporation. All rights reserved

ule: Provisioning Distributed Devices

EMC

This lesson reviewed some failure scenarios you may encounter when working with

Distributed Devices, and steps you can take to resolve the issues observed.
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Module: Summary

Key points covered in this module:
* Discuss the methods for configuring Distributed Devices
* Create a Distributed Device
* List the different properties of a Consistency Group
* Create Consistency Groups for Distributed Devices
* Discuss the different Detach Rules for a Consistency Group
* Describe the different failure scenarios and their impact

EMC

ule: Provisioning Distributed Devices 46
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This module covered configuring remote access, Distributed Devices, and Consistency
Groups. We reviewed methods available to configure the appropriate options for your
environment, as well as how to handle failure scenarios.
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Lab: Configure Distributed Devices

This lab covers the following:
* Configure Distributed Devices
* Configure Consistency Groups

* Present Distributed Devices to Hosts

EMC
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This lab covers how to configure Distributed Devices.
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Module: Volume Management and Protection

Upon completion of this module, you should be able to:

- Explain the possible methods for Virtual Volume expansion and the reasons for
choosing them

- Discuss the methods for configuring Virtual Volume protection
- List the VPLEX data migration options and their benefits

- Perform a Migration using Unisphere for VPLEX

- Create a Batch Migration plan and perform it

- Describe the methods of Virtual Volume protection using RecoverPoint

EMC

Module: Volume Management and Protection

© Copyright 2015 EMC Corporation. All rights reserved

This module focuses on using VPLEX for Data Mobility.
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Lesson: Volume Expansion and Protection

This lesson covers the following topics:

+ Virtual Volume expansion

+ Methods for configuring Virtual Volumes with Local and
Remote protection

EMC

© Copyright 2015 EMC Corporation. All rights reserved

This lesson covers how to expand a volume using the two available expansion methods, and
then how to protect volumes in a VPLEX.
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Virtual Volume Properties @ x

Volume Expansion

Supporting Device: i device_Pod10_VNX_LUNS_2
2 Methods: T
* Storage-Volume el
— VPLEX expands the underlying o
Storage'V0|Ume (the Elncksize; aK
corresponding LUNs on the O D
baCk‘end a rraY) . Virtual Volume Name: # | device S.'rnn‘l-’JE 04DE_test_1_vol
Supporting Device: § device_Symm1057_04DE_test_1
+ Concatenation (RAID-C) constency Grup:
Locality: local
— The virtual volume is expanded vty loca
by adding Only Specified Expansion Method: | concatenation

Expandable By: | 0 MB

extents or devices, as required.

Expansion Status: | -

Block Count: 2621440

Block Size: 4K

Capacity: 10 GB

EMC
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A VPLEX virtual volume is created on a device or a distributed device, and is presented to a
host through a storage view. For a nhumber of reasons, you may want to expand the
capacity of a virtual volume. If the volume supports expansion, VPLEX detects the capacity
gained by expansion. Then, you identify the available expansion method: either storage-
volume (the preferred method) or concatenation (RAID-C expansion). VPLEX can also
detect the available expansion method.

You perform volume expansion using a simple, non-disruptive procedure:

1. Expand the storage volume associated with the virtual volume on the underlying storage
array.

2. Allow VPLEX to rediscover the underlying storage array.
3. Expand the virtual volume using the CLI or GUI.
4. Possible values for the expansion-method attribute are:

storage-volume - VPLEX makes use of the underlying storage-volume expansion.(the
corresponding LUNs on the back-end array).

concatenation (or RAID-C expansion) - The virtual volume is expanded by adding only
specified extents or devices, as required.

Expanding virtual volumes using the storage-volume expansion method is only supported
when a virtual volume is mapped 1:1 to the underlying storage volume.

narasimharao.nelluri@dai
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Volume Expansion Steps - Storage Volume

Provision Storage << | cluster-1 : Yirtual Yolumes

& Distributed Storage
Filter t

B cluster-2
Al ~] Al > Al ~) & V] Al ~| Al v
Hosts Name 1 a Capacity Health Operational Status  Service Status Locality Visibility | Expandable By | Expansion Method
J Storage Views # Expansion_1096_0188_1_vol 300068 % OK @ OK @ Running local local 0.00 MB| storage-volume

Rediscover Storage Array

Ex a n d the LU N 2 Are you sure you want to rediscover the selected array?
P X
on the a rrav Forget Unreachable LUNs ®
Cancel OK
s
Provision Storage << | cluster-1 : Virtual Volumes
" Distributed Storage
Fiter
B cluster-2
Al v Al v Al | Al v| Al | Al A
Hosts Name 1a Capacity Health Operational Status ~ Service Status Locality  Visibility | Expandable By |Expansion Method
§ storage Views # Expansion_1096_0188_1_vol I 30.00 GB % OK & ok & Running local local 10.00 GB | storage-volume

© Copyright 2015 EMC Corporation. All rights reserved

Before we can expand a volume using the Storage Volume method, we first need to Plan
for it. (1) To begin, you can list the expandable-capacity attribute (in the CLI) or the
“Expandable By” field (in the GUI) to plan capacity of your back-end storage devices. For
virtual volumes that can be expanded using the storage-volume method of expansion,
the expandable-capacity/Expandable By attribute is the capacity added to the back-
end storage-volume, but not yet exposed to the host by the virtual volume. A value of
zero indicates that there is no expandable-capacity for the volume. Refer the expansion-
method attribute to determine if storage-volume based expansion is supported. A non-
zero value indicates capacity available to expand the VPLEX virtual volume. Reference
the expansion-method attribute to determine if storage-volume based expansion is
supported.

(2) Next you need to connect to the array and expand the underlying volume on that
array. Once that is done (3) we have to rediscover the array from the Physical Storage
> Storage Arrays view and confirm. Finally (4) we can browse back to the same virtual
volume and see that it is now expandable.
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Volume Expansion Criteria — Storage Volume

s listed balow will be expanded as shown,

Capacity Expandable By  Total Expandes Capscity

@ Expansion_1096 01881 vol 30.0068 10.00 68 0.0068

nd the capacity of the

par
selected virtual volume(s)

VPlexcli:/clusters/cluster-1/virtual-volumes> expand -v Expansion_1086_01BB 1 wvol/

Virtual Volume expansion can take some time and once started, cannot be cancelled. Some operations such as
upgrades and data migrations will not be possible during the expansion. In scme cases hosts and their
applications may need to be restarted once the expansion has completed.

Do you wish to proceed ? (Yes/No) yes

The expansion of wirtual-velume 'Test volume' has started..

Module: Volume Management and Protection

© Copyright 2015 EMC Corporation. All rights reserved.

The storage volume method of expansion supports simple and fast expansion on a
variety of device geometries. In order to expand a device or add a target for expansion
using the storage-volume expansion method, the VPLEX virtual volume geometry must
meet one of the following criteria:

« The virtual volume is mapped 1:1 to the underlying storage volume.

» The virtual volume is a multi-legged RAID-1 or RAID-0 volume, and each of its
smallest extents is mapped 1:1 to a back end storage volume.

« The virtual volume is a RAID-C (expansion through the last in-use extent or any
following extent, and only through extents 1:1 mapped to storage volumes).

* Volume geometry is a combination of any of the geometries listed previously.

To perform the expansion, we click the “Expand” button in the GUI or run the virtual-
volume expand CLI command.

RecoverPoint: If a virtual volume you want to expand is a member of a VPLEX
RecoverPoint Consistency Group, then you must perform additional steps in order to use
the storage volume expansion method. First, remove the volume from RecoverPoint use.
Refer to the "Manage VPLEX/RecoverPoint” procedure under RecoverPoint Procedures in
SolVe Desktop. Then expand the virtual volume using the storage volume expansion
method before adding the volume back to the RecoverPoint Consistency Group you
removed it from.

Note: Storage volumes that are not mapped 1:1 onto extents cannot expand the virtual
volumes built on them using the virtual-volume expand command. To expand a virtual
volume whose underlying storage-volume is not mapped 1:1 onto extents, perform an
extent migration to an extent that is 1:1 mapped to a storage volume. Alternatively,
migrate to a larger device and use the virtual-volume expand CLI command to expand
the volume to the extra available capacity.

narasimharao.nelluri@dai
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virtualized Storage
Groups

FVirtual Volumes

(<],

Volume Expansion - Concatenation via

Provision Storage e
5 toag in

Add Capacity To Virtual Volume:  test_1_vol

Current Capacity: 5 GB

¥ Ocvices
M Extents

Physical Storage

1 Selected

Create

Available Storage Volumes

Add Remots iror | [ B3

'Add Local Mirror T} | [ Enable Remo

ditional Capacity Needed: + | 10 M |v
|  Total New Capacity: 5.01 GB
E Take Capacity From Storage Volume:

Storage Volume

GUI

how Av r}gmc

Show storage volumes h|
to add to the virtual volu

Largest Free Chunk
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Can be used to e

x|
| selected virtual ve| 10.00 GB

10.00 GB. ‘
20.00 G&
20.00 GB

WAN Co; @ ok ¥ Symm1057_0406

¥ Symm1057_0407-a0d
¥ Symm1057_0408

¥ Symm1057_0409

0 Selected Show Properties Links 8l
cluster-1: Add Capacity To Virtual Yolume Results = o PRAS o
Below are the results of Add Capacity operation: { Cancel
L
Virtual Volume Name Resutt 1 a Detais
test_1_vol v Capacity Added To Virtual Volume

N

EMC
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The other option for expanding a VPLEX volume is with the Concatenation method where
The virtual volume is expanded by adding only

specified extents or devices, as required. To use this method simply click the expand button
for a volume. The first step in the wizard is to specify the additional capacity required for
the expansion. Once this has been done, choosing Show Available will show the list of all
available storage volumes with the required capacity.

Continuing to the next step automatically completes the expansion process by creating an
extent of the requested additional capacity, and concatenating that extent onto the existing
device. It completes the concatenation by converting the extent into a RAID-C device
containing the original device (which has been renamed) and the new, requested extent.
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Volume Expansion - Concatenation via CLI

Hame

expandable
expandable-capacity
expansion-method
expansion-status
supporting-device

vpd-id

virtual-volume: dev 9 vo
local-device: device N
local-device: device
extent: extent Nav
storage-volume:
logical-unit:

extent: extent Symml

logical-unit: VP
storage-array:

ter-1/virtual- es/d 11

storage-view: Nav-Storage

storage-array: EMC-S5YMMETRIX-195901096

storage-volume: SymmlO2& 00RD

expand -v dev_9_vol -e extent_Nav-Clusterl-6gb_1

concatenation

device Nav-Clusterl-égb_1

VPDE3T3:600014400000001070623034b593bdéc

ed
- - show-use-hierarchy dev_9_vol
View
1
av-Clusterl-6gb 1
_Nav-Clusterl-6gb_12015Jund8_130620
—Clusterl-6gb 1
terl-egb
0000970000195901096533030304237

Nav-Cl
VPDE3T

096_D0A0_1

DB3T3:60000870000195201096533030304130
EMC-SYMMETRIX-1952010%6

© Copyright 2015 EMC Corporation. All rights reserved

dule: Volume Management and P

The CLI method of expanding a volume is shown here. The size of the extent does not

affect performance.

Confirm the expansion by using the Il on the root volume, or using drill-down.

n
Copyright 2015 EMC Corporation. All rights reserved.
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Volume Protection - Add a Local Mirror

Provision Starage <<

4" Distributed Storage

cluster-1: Devices

Hosts

' Storage Views

a Initiators 1 Select Devices to Mirror

o Ports
Source Cluster:  cluster-1

Virtualized Storage

Available Top-Level Devices: Selected Top-Level Devices:
2 Consistency Groups m <l Find <>
Salect one or mare top-level
@ Virtual Volumes Gevices in the svailable st and Hame Vs Home. Vetual\
T Devices W et 1 ] Mh 14 » e

M Extents
Physical Storage
W storage volumes

§ Storage Arrays

< Remave All

1 Selected

Creata || Create Virtual Volumes
[ create |

Add Local M.rmr$| Add Remote Mimor | Delet

Add local mirrors to devices Cor ke

EMC
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To add a local mirror using Unisphere for VPLEX, navigate to Provision Storage>cluster-
x>Devices. Local mirrors are added at the device level. In the first step, you select the
device to mirror. This is the source copy.

narasimharao.nelluri@dai
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Add a Local Mirror (Cont'd.)

v * 1 Select Devices toMirror || 3 peview and Finish

v * 2 Select Mirrors
v *3 Review and Finish

Local Mirrors to Add:
4 View Results

Name

Review the devices to create. g device-1.1
Click Commit to create the

2 Select Mirrors devices.

Virtual Volume

device-1_1_vol

cluster-1: Add Local Mirrors

¥ mirror-1_1

e

Target Cluster: cluster-1

To select appropriate mirrors automatically based on best-fit capacities, click Auto-generate Mirror|
Mappings. Otherwise, select each source and target to add mirror mappings manually.

Selected Devices to Mirror: Available Devices to use for Mirroring:

Find | < | > Find

Name

[d ! +]

results of the operation.
Selected Mirrors:

Device Mirror

¥ device-1 1

¥ n&w-v.- ,

cluster-1: Add Local Mirrors

4 View Results

Distributed Device Creation Results:
Device Name. Resut

» ¥ Add local mirror to device-1.1 v

Commt

Copyright 2015 EMC Corporation. Al rights reserved.

EMC

In Step 2, the target is selected. For a local mirror, you are restricted to the same cluster.
If you chose a remote mirror then you would have to select a device from the second site.

It is best to choose a device of the same size. Once
space is unusable.

the mirror is made, any additional

Step 3 allows you to review and commit the changes. Step 4 displays the results. Once
the mirror is complete, it will take some time to synchronize the new mirror set. You can
review the device or use the Properties page to watch for the rebuild to complete.

Copyright 2015 EMC Corporation. All rights reserved. naraS|mharaO.ne”U”@da|

rl\]/‘IlclglEleC: :Uo ume Management and Protection

9



Volume Protection - Add a Remote Mirror

1 Select Devices to Mirror

B

A" Dutritted Sorsge Find <

L ] Available Top-Level Devices: Selected Top-Level Devices:
Name. 1 4 Gecmetry () 22 Find 22
chuster.2
. _ oo nth avalola 1 3 P = = B
and » vine33 71 device_new_Encap_c1 ™
0
Hosts W meroe 1 rad0 ' pily # Studentl_VIAS

# device_Symm1096_04D6_1_vol
§ Storage Views

o Initistors

o Forts
@ device_Symm1096_04DA_1_val < Remave
Virtualized Storage # device_Symm1096_04DD_1_vel < Remove Al |
 device_mirror_Symm1096_04ES._1..
D Extents [ ] 7 S
0 Selected e gty 1 Selected 1 tems:

Physical Storage
B Storage Volumes

l Storage Arrays

1 Selected

| Creste virtual olumes | | Add Local Muror || Add Remote Mirror

EMC
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With a Remote Mirror, local devices on each cluster constitute the two legs of a distributed
device. The individual local devices may include any underlying type of storage volume or
geometry (RAID 0, RAID 1, or RAID C), but they should be of the same capacity.

Copyright 2015 EMC Corporation. All rights reserved. naraSImharao'nellurl@dalm&%&r&%ume Management and Protection 10



Add Remote Mirrors
v * 1 Select Devices to Mirror
v *2 Select Mirrors

*3 Select Consistency Gro...

Click Auto-Generate Mirror
Mappings to automatically
select a mirror for the selected
item. Or, manually select the
source and target items and
then click Add Mirror.

Created mappings appear in

To remove a mapping from this
list, select the mapping and
then click Remove Mirror. To
save the mirror mappings to a
file on your system, click
Export Mirror Mappings.

Copyright 2015 EMC Corporation. All rights reserved.

the Selected Mirrors list below. |

Add a Remote Mirror (Cont'd.)

- 0 X
2 Select Mirrors
Target Cluster:  cluster-2
To select appropriate mirrors automatically based on best-fit capacities, click Auto-generate Mirror
Mappings. Otherwise, select each source and target to add mirror mappings manually.
Selected Devices to Mirror: Available Devices to use for Mirroring:
Find < | > | Find <] L2
Capacity Virtual Volume Name Capacity
L] \ ]
Selected Mirrors:
Device Virtual Volume Mirror
¥ device_new_Encap_c1 # new_Encap ¥ device_CLARIION3040_LUN_00072_1
L ] D
Show Properties Links Remove All Mirrors Export Mirror Mappings

< Back Next > Cancel

EMC

e: Volume Management and Protection

If a distributed device is configured with local devices of different capacities, the resulting
distributed device will be only as large as the smallest local device; any leftover capacity on
the larger device will not be available. To create a distributed device without wasting
capacity, choose local devices on each cluster with the same capacity.

Copyright 2015 EMC Corporation. All rights reserved.
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v *1 Select Devices to Mirror
v *2 Select Mirrors

I

o
group an application’s volumes
together for ease of
management.

Select a rule set if you do not
want to use a consistency
group.

Add Remote Mirrors

‘ *3 Select Consistency Gro...

Add Remote Mirrors
*1 Select Devices to Mirror
*2 Select Mirrors
*3 Select Consistency Gro...
* 4 Review and Finish

S View Results

< l<[<|¢

Review the devices to create.

Click Commit to create the
devices.

3 Select Consistency Group or Device Rule Set

Select a Consistency Group or a Device Rule Set

[ Select an existing Consistency Group|

Select a Consistency Group... V.

Consistency Group: #

Create a Consistency Group

Select a Device Rule Set

Add a Remote Mirror (Cont'd.)

4 Review and Finish

Source Cluster:  cluster-1
Target Cluster:  cluster-2
Consistency Group:  esx-74

Remote Mirrors to Add:
Name Virtual Volume Mirror

§ device_new_Encap_c1 new_Encap T device CLARIION3040_LUN_00072_1

[ iC
Show Properties Links

< Back [ Commit || Cancel Help

Cancel Help
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EMC

Before finishing the Protection Wizard, you can choose to add the new Distributed Device to

an existing Consistency Group or create a new one. You can also choose to just assign a
particular Rule Set to the device instead of using a Consistency Group.

Copyright 2015 EMC Corporation. All rights reserved.
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Volume Protection - Attach a Device Mirror

* device attach-mirror -d <device> -m <context path/mirror> -r
<rule_set>
— Attaches a mirror to another device in a cluster
— Converts a RAID-C or RAID-0 to a RAID-1 device
— Host will be unaware of the change

VPlexcli:/clusters/cluster-1/devices> device attach-mirror -d Source_1 -m Mirror_ 2

VPlexcli:/clusters/cluster-1/devices> show-use-hierarchy -t /clusters/cluster-1/devices/Source 1

local-dev G, raid-1, cluster-1)

local-dev G)
extent: ex 96_04EZ_1 (40G)
storage-volume 096_04EZ (40G)

3:600009 00195201096533030344532
—-SYMMETRIX-195501096

logical-uni

storage-arra

local-device: Source_12015Mayl2_155911 (40G, raid-0)
extent: Mirror-2 (40G)

storage-volume: Symml02e 013B

a0

11959010965330303

MC-SYMMETRIX-195901096

logical-uni

storage-array:

EMC
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The device attach mirror command can be used to attach a leg to a device in the VPLEX.
The execution of this command results in a RAID-1 local device or a RAID-1 distributed
device.

In this example the <device> is the parent that the <mirror> attaches to. If the mirror is a
local extent or device, the device will stay as a RAID-1 local device. If the mirror resides at
another cluster, the device will become a distributed device.

When converting a local device to a distributed device, a rule-set can be specified. If a rule-
set is not specified, the system will attempt to assign a default rule-set to the device. The
system assigned default rule-set will be based on where the parent device resides.

We also use the show-use-hierarchy command to display the complete usage hierarchy
for a storage element from the top-level element down to the storage-array.

naraSImharao'ne”un@dalrl\lfl’lcl)ggrgqmume Management and Protection
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Lesson Summary

During this lesson the following topics were covered:
+ Storage-Volume Expansion Method
+ Concatenation Expansion Method

+ Attaching Local and Remote Mirrors

EMC

© Copyright 2015 EMC Corporation. All rights reserved

In this lesson we covered the various methods of expanding a volume on a VPLEX including
attaching mirrors.
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Lesson: Data Migration

This lesson covers the following topics:

+ Current VPLEX data migration options and their benefits
« Performing a Migration using Unisphere for VPLEX

+ Creating a Batch Migration plan and performing it

EMC

© Copyright 2015 EMC Corporation. All rights reserved

This lesson covers the various options for performing Data Migrations using VPLEX.
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Data Mobility

* Moving data with VPLEX
— Source and target can be local (Local) or remote (Metro)
— 2 Types:
- Extent
—Within a Cluster
- Device
—Within a Cluster or
—Between Clusters

EMC

Copyright 2015 EMC Corporation. All rights reserved

The source and target arrays can be in the same data center (VPLEX Local) or in different
data centers separated by up to 5ms (VPLEX Metro) or 50ms (VPLEX Geo). With VPLEX,
source and target arrays can be heterogeneous. When you use VPLEX to move data, the
data retains its original VPLEX volume identifier during and after the mobility operation.
There is no change in volume identifiers to affect application cut over. The application
continues to use the “same” storage, unaware that it has moved.

There are many types and reasons to move data:

Copyright 2015 EMC Corporation. All rights reserved.

Move data from a “hot” storage device.

Move applications from one storage device to another.

Move operating system files from one storage device to another.
Consolidate or move data or database instances.

Move storage infrastructure from one physical location to another. With VPLEX, you no
longer need to spend significant time and resources preparing to move data and
applications. You don’t have to accept a forced outage and restart the application after
the move is completed. Instead, a move can be made instantly between sites, over
distance, and the data remains online and available during the move - no outage or
downtime is required. Considerations before moving data include the business impact
and the type of data to be moved, site locations, total amount of data, and schedules.

naraSImharao'ne”un@dalrl\mggrgqmume Management and Protection
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Extent Mobility

* Moves extents from one Storage Volume to another, non-
disruptively to the host.

» Frees the original extent for
reuse. o

- Can be used to perform [ B IIIm!Q\L‘*i b
non-disruptive data ! . 3 Y

mobility across or within

storage arrays. - \ ‘g -

EMC'
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Extent mobility is an EMC VPLEX mechanism to move all data from a source extent to a
target extent. It is completely non-disruptive to any layered devices, and completely
transparent to hosts using virtual volumes involving those devices. Over time, storage
volumes can become fragmented by adding and deleting extents. Extent mobility can be
used to help defrag fragmented storage volumes. Extent mobility cannot occur across
clusters.

Copyright 2015 EMC Corporation. All rights reserved. naraSImharao'ne”un@dalmcl)ggrgqmume Management and Protection 17
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Device Mobility

* Moves devices from one extent to another, freeing the
original. All done non-disruptively to the host.
— Local or Remote

« Can be used for array

- - -, - 4 -
migrations
g ] [ ] Move “Device
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Unlike data on extents, the data on devices can be moved to other devices within the same
cluster OR at remote cluster in a VPLEX Metro. Device migrations between Distributed
Devices are not supported.

naraSImharao'ne”un@dalmclgglec:qmume Management and Protection
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CLI Mobility Operations

VPlexcli:/> dm migration start —n <name> -f <extent/device> -t
<extent/device>

VPlexcli:/> dm migration commit -m <name> --force
VPlexcli:/> dm migration clean -m <name> --force
VPlexcli:/> dm migration remove -m <name> --force

ination Device or Extent

EMC

© Copyright 2015 EMC Corporation. All rights reserved Medule: Volume Management and Protection

There are four basic operations involved in moving extents or devices. They are: start,
commit, clean, and remove.

Data mobility is accomplished by creating RAID-1 devices.

« The start operation first creates a RAID-1 device on top of the source device. It specifies
the source device as one of its legs and the destination device as the other leg. It then
copies the source device’s data to the destination’s device or extent. This operation can
be canceled as long at it is not committed.

+ The commit operation removes the pointer to the source leg. At this point in time the
destination device is the only device accessible through the virtual volume.

« The clean operation breaks the source device down all the way to the storage volume
level. The storage volume is unclaimed after this operation if there are no other Extents
configured for this Storage Volume.

« Data mobility operations can also be paused and resumed before the commit operation.
It may be beneficial to pause mobility operations during daytime hours.

narasimharao.nelluri@dai
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Extent Mobility Wizard

EMC Unisphere for VPLEX vs.4 v | Search. @

System Status ~/ Monitoring h Provision Storage v Mobility Central ‘ Support

l Move Data Within Cluster « w« w» Move Data Across Clusters
= =

=
—

System Status ~/%  Monitoring b Provision Storage ﬁ} Mobility Central
e

Move Data Within Cluster

Show: | Extent Mobility Jobs v |  For Cluster: | Any Cluster v With Status: | Any Status v

Mobiity Job Name Type Status 1 a Percent Done Source

Launch the Create Extent Mobility Jobs wizard.

WAN COM: Q ok USEr:™ service EMC‘

Copyright 2015 EMC Corporation. All rights reserved. Module: Volume Management and Protection

Extent and device mobility jobs can be created and run from within Mobility Central.
Currently the GUI does not support batched mobility. Mobility jobs can be created,
removed, canceled, monitored, paused, committed, and throttled.

There are two special options within Mobility Central that can to help in performing mobility
jobs. When performing device mobility there is an option to select and move devices that
are associated with a particular virtual volume. When this option is selected, only devices
that are connected to the virtual volume are displayed and can be moved.

The optional setting in performing extent mobility is the ability to select and move extents
associated with a particular storage volume. When this option is selected, only extents that
are connected to the specified storage volumes are displayed and can be moved. Source
and target devices and extents must be in the same cluster for mobility to work in Mobility
Central.

The next few slides will cover the extent mobility process. Launch the wizard by selecting
Create Extent Mobility Jobs from the Move Data Within the Local Cluster area of Mobility
Central.

naraSImharao'ne”un@dalmclgglec:qmume Management and Protection 20



Extent Mobility Wizard (Cont’'d.)

Create Extent Mobility Jobs

v 1 Select Cluster 1 Select Cluster
v 2 Select Storage Volume...

* 3 Select Source Extents
Move Extents
* 4 Create Source-Target ...

; On cluster: | cluster-1 v

To: cluster-1

Create Extent Mobility Jobs

Need help on this step?

¥ 1 Select Cluster 2 Select Storage Yolumes (optional)
Select the cluster containing v 2 Select Storage Volume... |
the devices with data you
* 3 Select Source Extents
would like to migrate to other { Search for specific storage volumes (optional):
devices on the same cluster. I *4 |
*5 Set , Start Jot Available Storage Yolumes Selected
T —————————————— 6 t Find < > Find
Name Name
Need help on this step? ¥ symmi0s7_n4n8

¥ symmi1057_ospD
Select from the available

110-204un3
storage volumes or click Next ¥ vnx

to proceed without selecting 7 vroct10-20-und
storage volumes. “« v 110 N

1f you select storage volumes,
the extents on those volumes
appear on the next screen.

Add to selected items

EMC
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Step 1 selects the cluster. This can be any cluster. Step 2 is an optional step; a storage
volume can be selected. If you select storage volumes, the extents on those volumes will
appear on the next screen.

narasimharao.nelluri@dai
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Create Extent Mobility Jobs
v 1 Select Cluster
v 2 Select Storage Volume..
*3 Select Source Extents

Need help on this step?

The Available Extents list
shows the extents located on
the selected storage volumes,

Select one or more extents and
move them to the Selected
Extents list, or search for
specific extents.

3 Select Source Extents

Filtered By Storage Volumes: None
Available Extents

Find < >

find [ |
Ty Name
1 extent_yruct 10-20-nd_t
1 extert_Symm1057_0408_1
{1 extert_Symm1057_0400_1 Add
W exent_ynix110-20-un3_1 Add All >
) exert_VNX_110_1 Add to selected items

Create Extent Mobility Jobs

Selected Extents

Extent Mobility Wizard (Cont’'d.)

v 1 Select Cluster F
v 2 Select Storage Voume.

v 3 Select Source Extents

Copyright 2015 EMC Corporation. Al rights reserved.

Move data from this Source Extent:

- Tocreate o o Auto-generate Mappings
| Lo Magpings. Otherwise, select each source and targetto add mappings manually.

Find

‘Source Exert Name

Source-Target Mappings:
Scurce Extert Name

te Source-Target Mappings

To this Target Extent:

<[> rnd

Ct Torget Extert Nome: <

1 exent pewmep?10 L0 1

Torget Exert Nome

EMC

Module: Volume Management and Protection

Step 3 selects the Extent(s) to use as the source. Step 4 selects the targets for each

designated source. The Auto-generate Mappings button can be used to suggest potential
targets. A Target Extent must be the same size or larger than the source. If the target is

larger, the space difference cannot be utilized. The target cannot have any virtual volumes

Copyright 2015 EMC Corporation. All rights reserved.

narasimharao.nelluri@dai

WAQ&;& :Uolume Management and Protection

22




Extent Mobility Wizard (Cont'd.)

Create Extent Mobility Jobs -0 x
v 1 Select Cluster 5 Set-Up Job & Start Jobs
v 2 Select Storage Volume...
v *3 Select Source Extents . §
Rename jobs with: Apply
v * 4 Create Source-Target ...
v *5 Set-Up Job & Start Jobs Extent Mobility Jobs to be Created and Started:

Extent Mobility Job Name Transfer Speed Capacity Source Extent Name

l E_VNX_110_1_57_04DA,_1 20.00 GB g extent_VNX_110_1

Lowest
Highest
High

Need help on this step?

Medium

Low

6 View Results

Extent Mobility Job Creation Results

Extent Mobility Job Name Result 1 a Detais
E_VNX_110_1_57_04DA_1 v Started extent migration 'E_VNX_110_1_57_04DA_1"

EMC

© Copyright 2015 EMC Corporation. All rights reserved ule: Volume Management and Protection

Step 5 configures the job name and sets the rate to perform the migration. The higher the
transfer speed, the more system resources are used. This may impact other VPLEX
operations. Once the job is configured, press the Start button. Step 6 displays the results.

The transfer speed determines the maximum number of bytes of data transferred at a
time from the source to the target. The higher the speed, the greater the impact on host
I/0. Monitor the mobility job's progress and its effect on host I/O. If the job is progressing
too slowly, or I/0 is greatly impacted, adjust the transfer speed accordingly. You can
change the transfer speed of a job while the job is in the queue or in progress. The change
takes effect immediately.

By default, the GUI transfer speed is set to lowest, which translates to 128 KB. This transfer
speed provides good throughput while maintaining the best front-end performance in most
environments.

The Transfer size is the CLI equivalent of the Transfer Speed in Unisphere. It is the region
of a source element that is temporarily locked, read, and written on the target. Transfer-size can be as small as
40KB, as large as 128 MB, and must be a multiple of 4KB. The default recommended value is 128KB. A larger
transfer-size results in higher performance for the migration, but may negatively impact front-end I/O. This is
especially true for VPLEX Metro migrations. A smaller transfer-size results in lower performance for the migration,
but creates less impact on front-end 1/0 and response times for hosts. Set a large transfer-size for migrations when
the priority is data protection or migration performance. Set a smaller transfer-size for migrations when the
priority is front-end storage response time

Transfer Speed (GUI) transfer-size attribute (CLI)

Lowest (default) ----------- 128 KB
Low -----------omememeoeee 2 MB
Medium ----------------- 8 MB
High ----------mmmomomoeee 16 MB
Highest ------------cmcmeem- 32 MB

narasimharao.nelluri@daimler,
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System Status A~ Monitoring @ Provision Storage g4 Mobility Central (. Support

Mave Data Within Cluster N Ot I n- Sy nc

Show: | Extent Mobility Jobs v | For Cluster: | Any Cluster v‘ With Status: | Any Status

Status. 1a Percent Done Source

Monitor Progress

In Progress

Confirm Committing Mobility Jobs =]
Move Data Within Cluster
/1, Committing mobility jobs permanently commits the data to the
Show: | Extent Mobility Jobs  |v|  For Cluster: [any Cluster ||  With Status: | any Status =2 target.
bty Job Name Mobility jobs to Commit:
Name
T E_VNK_110_1_57_04DA_1
[ Gones |
Create Exte Commit pending jobs.
| wan com: @ ok user:
Once a mobility job has been committed It cannot be
cancelled.
Are you sure you want to commit these mobllity jobs? [} EMCZ
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Now you can monitor the mobility jobs. You may have up to 25 jobs running at any one
time. The GUI will allow you to monitor mobility jobs created with the CLI, including batch

jobs.

Once Commit is selected, the job cannot be undone.
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EMC Unisphere for VPLEX vs.a

-
= =

l Move Data Within Cluster

ging mobility jobs within a single cluste:

Device Mobility Wizard (Cont’d.)

v || search.

Move Data Across Clusters

ation for creating, viewing, and Your central location f
ﬁ Mobility Central

System Status ~/ Monitoring n Provision Storage
T—
Move Data Across Clusters
Moving Data From: | Any Cluster To: | Any Chuster With Status: | Any Status ~
Mobilty Job Narme Type Status 1 a Percent Done Source Target
0 Selected
|[ create Device Mobility Jous | ] Hide P
e
Launch the Create Device Mobility Jobs wizard.
WAN COM: Q ok User: service EMC:
© Copyright 2015 EMC Corporation. All rights reserved. B e rataction s

Devices can be migrated either locally or to a remote cluster.

Clusters from Mobility Central.

Use the following general steps to perform device migrations:

1. Start the migration
2. Monitor the migration’s progress

3. Pause, resume, or cancel the migration (optional)

Select Move Data Across

4. Commit the migration. Commit transfers the source virtual volume/device/extent to the

target.

If the virtual volume on top of a device has a system-assigned default name,

committing a device migration renames the virtual volume after the target

5. Clean up (optional)

6. Remove the record of the migration

Copyright 2015 EMC Corporation. All rights reserved. naraS|mharaO.ne”url@da|m
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1 Select Cluster

2 Select Virtual Volumes ...
* 3 Select Source Devices
.4 T

Need help on this step?

Select the cluster containing
the devices with data you
would like to migrate to other
devices on the other cluster.

Copyright 2015 EMC Corporation. Al rights reserv

. 1 Select Cluster

Move Devices

From: |cluster-1 v

To: cluster-2

Create Device Mobility Jobs
v 1 Select Cluster
v 2 Select Virtual Volumes ...

W - 3 select Source Devices

6

Need help on this step?

Select from the available
virtual volumes or click Next to
proceed without selecting
virtual volumes.

Device Mobility Wizard (Cont'd.)

Create Device Mobility Jobs

| 2 Select Virtual Yolumes] (optional)

Search for specific virtual volumes (optional):
Available Virtual Yolumes

md [ (< ][>
Name

» device-1_1_vol

£ device_Symm1057_04D8_1_vol

f0d.2

ed.

EMC

: Volume Management and Protection

Step 1 in the Device Mobility Wizard allows for the selection of a cluster. Since the wizard

was launched using Across Clusters, the bottom selection will change based on the top

selection.

Step 2 is the option to select Virtual Volumes. The devices that host the Virtual Volumes

will appear on the next screen.

Copyright 2015 EMC Corporation. All rights reserved.
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Device Mobility Wizard (Cont'd.)

Create Device Mobility Jobs
v 1 Select Cluster | 3 Select Source Devices
v 2 Select Virtual Volumes ... ||
*3 Select Source Devices
Filtered By Virtual Volumes: None

Available Devices Selected
Find < ][> Find | |
Name Name
Need help on this step? § device-1_1

) device_Symm1057_04D8_1

The Available Devices list [
shows the underlying devices
for the selected virtual

Add >

{ Add to selected items

volumes.
Create Device Mobility Jobs =X
v 1 Select Cluster 4 Create Source-Target Mappings
v 2 Select Virtual Volumes ...
U 83 Seac Seuce Devicst To create mappings automatically based on best-fit capacities, click Auto-generate
J ! ies, cli -
. g Auto-generate Mappings
4 _Create Source-Target ... Mappings. Otherwise, select each source and target to add mappings manually. 2 09
Move data from this Source Device: To this Target Device:
Find < |/ >]| Find <[>
Source Device Name €t Target Device Name o
Need help on this step?
) device_Symm1057_0408_1 ) device_nnewmapfile7_LUN190_1
Automatically or manually
create mappings. The source-
target mapping is added to the
Source-Target Mappings list N T |
To remove a mapping, select
the mapping(s) and then click . §
Remove Mapping or Remove all SotrcacTRIget Happinge:
Mappings Source Device Neme Target Device Name EN Cz
= o Module: Vo M. ement Protectio
Copyright 2015 EMC Corporation. All rights reserved. Module: Volume Management and Protection

Step 3 allows for the selection of devices. The list is based on the cluster selected and the
available devices. One or more can be selected. In Step 4, the wizard guides the user
through the selection of the “mirror” device at the other cluster. The Auto-generate
Mappings button can be used to let the wizard suggest candidates for mapping based on
the size of the selected devices. Once a device(s) have been selected, use the Add Mapping
button to make device pairs. The selections will drop down to the lower screen, and the
Next button can be used to continue.
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1 Select Cluster
2 Select Virtual Volumes ...

v
v

v * 3 Select Source Devices
v * 4 Create Source-Target ...
v

* 5 Set-Up Job & Start Jobs
6

Device Mobility Wizard (Cont’'d.)

Create Device Mobility Jobs =0 x

5 Set-Up Job & Start Jobs

Rename jobs with: Apply

Device Mobility Jobs to be Created and Started:

Device Mobiity Job Name Transfer Speed Capacty  Source Device Name

# mobilty-job3

Lowest v 20.00 GB Ty device_Symm1057_04D8_1
Need help on this step? Highest I}
High
Change the mobility job name
Medi
and transfer speed if desired um
Low
To remove a job, select the job m
and then click Remove Job(s).
. e
the m
Move Data Across Clusters
—
Moving Data From: | Any Cluster v  To: | any Chuster with Status: | Any Status ~
Mobiity Job Name Type Status 14 Percert Done Source Target Source Cluster  Target Cluster
[
1 Selected | Pause Cancel
Create Device Mobility Jobs Hide Properties Links
EMC
© Copyright 2015 EMC Corporation. Al rights reserved Module: Valume Management and Protection 28

Step 5 allows the user to change the name of the mobility job and define a transfer speed.
The default name is displayed, but a more user-friendly hame can be given. The transfer

speed can be set to a value as previously discussed. The higher the setting the faster the
devices are moved, but there is more potential impact to host performance. Click Start to

begin the configured Job. Step 6 (not shown) displays the results.

Once started, the mobility job, along with others, can be monitored from Mobility Central.

Also, this screen allows for the monitoring of batch migration jobs created via CLI.

Copyright 2015 EMC Corporation. All rights reserved.
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Change Mobility Job Properties

Move Data Across Clusters
Moving Data From: | Any Cluster v To: | Any Cluster With Status:

Status 1 4 Percent Do

System Status A/ Monitoring a Provision Storage ﬁ Mol
In Progress.

Move Data Across Clusters

Device Mobility Job Properties

Moving Data From: | Any (f0sY

Mobiity Job Name

Name: mobility-job3

- 7
3 mobity-job3 Saoree]

¥ device_Symm1057_04D8_1

Target: Y device_nnewmapfile7_LUN190_1

Transfer Speed: v
Highest
Status: High h
Percent Done: Medium
Start Time: 1%
Lowest

[0k ] [_cancel ][_Reset ][ hep ]

EMC!
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From Mobility Central, select the mobility job link to view the properties. This allows the
viewing of the source and target. From this menu the transfer speed can also be adjusted.

narasimharao.nelluri@dai
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Device Mobility Wizard (Cont’d.)

Move Data Across Clusters

Moving Data From: | Any Cluster v| To: | Any Cluster With Status: | Any Status v
Mobilty Job Name Type Status 14 Percent Done Source

commit Pe: [N 1) cevice_Symm1057_0408_1

Confirm Committing Mobility Jobs

1 Selected Copmit Cancel
— | Committing mobility jobs permanently commits the data to the

Create Device Mobility Jobs Commit pending jobs. < target.

Mobility jobs to Commit:
Name

o mobiity job3

N

Once a mobility job has been committed It cannot be
cancelled.

Are you sure you want to commit these mobility jobs?

Copyright 2015 EMC Corporation. All rights reserved. Madute:Volure Managément and;rotection

EMC

Once the job transfer is complete it can be committed from Mobility Central. The migration
process inserts a temporary RAID 1 structure above the source device/extent with the
target device/extent as an out-of-date leg of the RAID 1. The migration can be understood
as the synchronization of the out-of-date leg (the target). After the migration is complete,
the commit step detaches the source leg of the RAID 1, and removes the RAID 1. The

virtual volume, device, or extent is identical to the one before the migration except that the

source device/extent is replaced with the target device/extent.
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Batched Mobility with CLI

L ]

Allows the batching of extent or device mobility jobs
— No mix in a single batch

[ ]

Enables convenient large scale mobility operations
— Array replacement or technology refresh

A plan file is used

Up to 25 jobs at a time
— Additional jobs will be queued

EMC
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Batched mobility provides the ability to script large-scale mobility operations without having
to specify individual extent-by-extent or device-by-device mobility jobs. Batched mobility
can only be performed in the CLI.

Batch migrations are run as batch jobs from reusable batch migration plan files. Migration
plan files are created using the create-plan command. A single batch migration plan can
be either for devices or extents, but not both.
Use batch migrations to:

» Retire storage arrays (off-lease arrays) and bring new ones online.

» Migrate devices to a different class of storage array.

There are two additional steps to prepare for a batch migration:
» Create a batch migration plan file using batch-migrate create-plan
+ Test the batch migration plan file using batch-migrate check-plan

The following prerequisites are required for batch migrations:

« The source and targets are both devices or extents. Migrations between devices and
extents are not supported.

« Extents must be claimed (extent migrations) or local devices must be configured
(device migrations) on the target array.

« The structure of the target is the same as the structure of the source.

+ For extent migrations, both source and target extents must be in the same cluster.
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Create and Check the Batched Mobility Plan

VPlexcli:/clusters/cluster-1/devices> batch-migrate create-plan

--file=migrate.txt -f /clusters/cluster-1/devices/Dev_2,
/clusters/cluster—l/devices/Dev_3 , /clusters/cluster—l/devices/Dev_4
-t /clusters/cluster-2/devices/Dev_2a,
/clusters/cluster-2/devices/Dev_3a,
/elusters/cluster-2/devices/Dev_4a --force

Extents matching source pattern: Dev_4, Dev_3, Dev_2
Extents matching target pattern: Dev_4a, Dev_3a, Dev_2a

Creating file /var/log/VPlex/cli/migrate.txt as migration plan file.

Wrote file /var/log/VPlex/cli/migrate.txt. Please review and edit this file, and run this
command in the check-plan phase afterward.

VPlexcli:/clusters/cluster-1/devices> batch-migrate check-plan --file=migrate.txt
Checking migration plan file /var/log/VPlex/cli/migrate.txt.
Plan-check passed,.

EMC
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The batch-migrate create-plan command creates a migration plan using the specified
sources and targets.

- --file - Specify the <migration-filename> filename only if that name is unique in the
global namespace. Otherwise, specify a full pathname.

« --sources - Pathname(s) of the source extents or devices as a comma-separated list.
Each element may contain wildcards. For extent migrations, source extents must be in
the same cluster.

« --targets - Pathname(s) of the target extents or devices as a comma-separated list.
For extent migrations, target extents must be in the same cluster as the source
extents.

« --force - If a plan file with the same name already exists, forces the old plan to be
overwritten.
The batch-migrate check-plan --file <file-name> command checks the specified batch
migration plan for the following:
« Block-size of source and target extents is equal (4 Kbytes)
- Capacity of target extent is equal or bigger than the source extent's capacity
+ Device migrations:
— Target device has no volumes on it
— Source device has volumes on it
+ Extent migrations:
— Target extent is claimed and ready for use
— Source extent is in use

If the migration plan contains errors, a description of the errors is displayed, and the plan
check fails.

narasimharao.nelluri@daimler,
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Start and Cancel Batched Jobs

VPlexcli:/clusters/cluster-1/devices> batch-migrate start
-—file=migrate.txt --transfer-size 2M

Started device migration 'BRO 0'.
Started device migration 'BRO 1'.
Started device migration 'BRO 2'.
Started 3 of 3 migrations.

EMC
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These commands will start and cancel a batched mobility operation.

Use the batch-migrate start --transfer-size [40 KB-128 MB] <filename> command to
start the specified batch migration job.

« Transfer-size is the size of the region in cache used to service the migration. The area
is globally locked, read at the source, and written at the target.

« Transfer-size can be as small 40KB, as large as 128 MB, and must be a multiple of 4K.
The default value is 128 KB.

« A larger transfer-size results in higher performance for the migration, but may
negatively impact front-end I/0. This is especially true for VPLEX Metro migrations.

« A smaller transfer-size results in lower performance for the migration, but creates less
impact on front-end I/O and response times for hosts.

« Set a large transfer-size for migrations when the priority is data protection or
migration performance.

« Set a smaller transfer-size for migrations when the priority is front-end storage
response time.

Cancel an active batch migration to return the source volumes to their state prior to the
start of the migration. Use the batch-migrate cancel --file <filename> command to
cancel the specified migration.

narasimharao.nelluri@dai
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Pause and Resume Batched Jobs

VPlexcli:/clusters/cluster-1/devices> batch-migrate pause --file=migrate.txt

WARNING: Failed to pause migration BRO 1 : Evaluation of <<dm migration pause
-m /data-migrations/device-migrations/BR0O_1>> failed.

Unable to pause the given data migration(s).
Could not pause migration 'BRO 1' because it is not in-progress.

Paused 2 of 3 migrations

Job Pause
Job Resume

VPlexcli:/clusters/cluster-1/devices> batch-migrate resume --file=migrate.txt

WARNING: Failed to resume migration BRO 1 : Evaluation of <<dm migration
resume -m /data-migrations/device-migrations/BR0O 1>> failed.

Unable to resume the given data migration(s).
Could not resume migration 'BRO 1' because it is not paused.

Resumed 2 of 3 migrations
EMC

Module: Volume Management and Protection 34
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As mentioned previously, active batch migrations (a migration that has been started) can
be paused and resumed at a later time.

» Pause an active batch migration to release bandwidth for host I/O during periods of
peak traffic.

« Resume the batch migration during periods of low I/O.

narasimharao.nelluri@dai
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Monitor Batched Mobility Jobs

Copyright 2015 EMC Corporation. All rights reserved

VPlexcli:/clusters/cluster-1/devices> batch-migrate summary file=migrate. txt verbose
source device source cluster target device target cluster migration name status percentage done eta
Dev_2 cluster-1 Dev_Za cluster-2 BRO_0O 11 20.6min
Dev_ 3 cluster-1 Dev_3a cluster-2 BRO_2 11 21.8min
Dev_4 cluster-1 Dev_4a cluster-2 BRO_1 100 -
Processed 3 migrations from batch migration BRO:

committed: 0

complete: 1

in-progress: 2

queued: o]

paused: 0

error: 0

cancelled: 0

no-record: 0

EMC
Medule: Volume Management and Protection

Use the batch-migrate summary <filename> --verbose command to monitor the
progress of the specified batch migration.

If more than 25 migrations are active at the same time, they are queued, their status is

displayed as in-progress, and percentage-complete is displayed as ?.

Copyright 2015 EMC Corporation. All rights reserved.
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Commit, Clean and Remove Batched Jobs

VPlexcli:/> batch-migrate commit --file migrate.txt

VPlexcli:/> batch-migrate clean --rename-targets --file migrate.txt
Using migration plan file /temp/migration plans/migrate.txt for cleanup phase.
0: Deleted source extent
/clusters/cluster-1/devices/R20061115 Symm2264 010, unclaimed its disks
Symmzz264 010
1: Deleted source extent

/clusters/cluster-1/extents/R20061115 Symm2264 011, unclaimed its disks
SymmZ264 011

VPlexcli:> batch-migrate remove /data-migrations/device-migrations --file
migrate.txt

EMC
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After the migration is complete, the commit step detaches the source leg of the RAID 1 and
then removes the RAID. The virtual volume, device or extent is identical to the one before
the migration except that the source device/extent is replaced with the target
device/extent. A migration must be committed in order to be cleaned.

When the batch migration is 100% complete, use batch-migrate commit <filename>,
and then clean and remove commands as with single migration jobs to replicate the
volumes on the target devices and remove the volumes from the source devices.

« For device migrations, cleaning dismantles the source device down to its storage
volumes. The storage volumes no longer in use are unclaimed.
For device migrations only, use the optional --rename-target argument to rename
the target device after the source device. If the target device is renamed, the virtual
volume on top of it is also renamed - if the virtual volume has a system-assigned
default name. Without renaming, the target devices retain their target names, which
can make the relationship between volume and device less evident.

« For extent migrations, cleaning destroys the source extent and unclaims the
underlying storage-volume if there are no extents on it.

Remove the migration record only if the migration has been committed or canceled.
Migration records are in the /data-migrations/device-migrations context.

narasimharao.nelluri@daimler,
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Target
1 160ENCAPSULATED ¥ Ste2 Dev 6
GOENCAPSULATED ¥ Ste2 Dev. s
¥ Oev 3
¥ Oev do
¥ Dev.2s
GOENCAPSULATED ¥ Ste2 Dev. 8
GOENCAPSULATED ¥ Ste2 Dev.?
GOENCAPSULATED, ¥ Ste2 Dev_?

Lant Refresh: 00-12-2012 10|

User:  service  Connected to Cluster: (# cluster-1  Product Type: EMC VPLEX™ Metro 2012-09-12 10:39 (GMT

Move Data Across Clusters
Moving Data From:  Any Ouster v Yo: | Aoy Custer Wth Status:  Any Status v
Mobiity Job Name Type Status 1 a Percent Done Source
o 2004 0 Oevice Comme Pending 100% ¥ device_Symm
W 2030 Device Comenit Pending | 100% | ¥ device_Symmii
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Batched Mobility jobs can be monitored in Mobility Central. Batched mobility jobs cannot be

started in the GUI. However, they can be paused, cancel, resumed, and committed, and
their transfer speed can be changed.

Copyright 2015 EMC Corporation. All rights reserved.
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Lab: Mobility with VPLEX

This lab covers the following:
Moving an Extent
* Moving a Device
Batch Mobility

EMC
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This lab covers mobility with VPLEX.
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Lesson Summary

During this lesson the following topics were covered:
- Data Mobility (Extent, Device)
- Batched Mobility

EMC

© Copyright 2015 EMC Corporation. All rights reserved

In this lesson we covered the various methods of performing Data Mobility within VPLEX
using both the CLI and the GUI.
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Lesson: Data Protection with RecoverPoint

This lesson covers the following topics:
+ Overview of RecoverPoint functions and topologies

+ Methods of VPLEX Volume protection using RecoverPoint

— Local
— MetroPoint

EMC
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This lesson covers VPLEX integration with EMC RecoverPoint.
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RecoverPoint Use Cases

_ The Hard Statistics of
+ Disaster Recovery :
— Protection against disasters impacting an Qgtagéss

entire data center or site
— 0,
— Recover inter-dependent applications in Human Error = 60%

CG set with data consistency to any PiT Patches & Updates = 56%
Computer Room Issues = 44%
: ) Power Outage = 29%
= thoatgz:; data against errors, disasters, or Fire, Flood or Explosion = 26%
— Recover any application data set to a point Earthquakes = 10%
in time before an error

+ Operational Recovery

- - Remote
+ Data Migration o gomote
—  Replicate data for test or development m':'-:?//"’ Fotice
purposes : Eé;l'“‘“‘, .
: ™
— Replicate data for technology refresh, data — oy
center migration, or remote site Remote b °Z‘ﬁ.fé-\\ B
implementation. "o |\ ﬁ : c"S‘m
O e —— - Center
Office’ap EMC:
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Vital systems and data need protection against human errors, operational and procedural
errors, data corruption, virus attacks, systems failures, utility outages and other outages
caused by natural disasters. RecoverPoint's continuous data protection, local or remote,

enables recovery to any point in time, providing a finer granularity to achieve desired RPOs.

For mission critical applications (SAP, Oracle, and Microsoft SQL) that require near zero
data loss and minimal disruption from down time, the application owners and IT managers
have to address how to close the RPO and RTO gap. RecoverPoint is an ideal solution to
help address this challenge. Furthermore, RecoverPoint Consistency Groups provide data
consistency for recovery, across multiple applications and multiple arrays of heterogeneous
types.

Finally, Customers can also replicate data for isolated test and development purposes or
replicate data during their technology refresh, or in the case of data center expansion or
remote site projects.
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RecoverPoint Solution (contd.)
MetroPoint for VPLEX

N N
-

Data Protection

"I want to protect against

Data Availability

"I want to ensure that my most critical

with applications accessing the same data
across both sites. Data must be available even

application data is highly-available on two sites,

regional disasters that are more
far reaching such as a hurricane that

...and I need to have Operational
Recovery capabilities for my Data”

could affect two of my data centers... K

n 9

Sync/Async Distance

Protection High-Availability

“That protection has to be available

on both Metro sites. It must also be
efficient in terms of networking and
data transfer costs”

ntroducing...

under a Local disaster that affect a site.”

< IZ VPLEX Metro +
@ L ° RecoverPoint
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EMC'

RecoverPoint 4.1 introduced MetroPoint, a disaster recovery topology for VPLEX Metro,
combining RecoverPoint 4.1 and EMC VPLEX 5.4. MetroPoint Topology. This combination
provides a seamless, multi-site continuous data protection solution with built-in disaster
recovery support. With MetroPoint, the two active-active clusters of a VPLEX Metro
configuration are both protected by RecoverPoint.

This arrangement enables data replication from an EMC VPLEX Metro region of two data
centers to a third site over distance and provides disaster recovery that can sustain two-site
failures.

The MetroPoint topology can maintain up to five copies of data, including one remote copy
and one local copy at each VPLEX site. It provides protection for each of the VPLEX Metro
sites with continuous local replication via RecoverPoint.

Combining VPLEX Metro with RecoverPoint allows the user to achieve zero Recovery Point
Objective (RPO) and any point-in-time (PiT) recovery.

For more information, please see the publication EMC RecoverPoint Deploying with VPLEX
Technical Notes.
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Two site — VPLEX Local + RecoverPoint Topology

London \

[ Hopkinton =ik

RecoverPoint

RecoverPoint Remote Replication

RecoverPoint
> Local Replication
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EMC

In this Example we see a two-site simple RecoverPoint - VPLEX Solution where VPLEX only

has a single site and uses a two-site RecoverPoint solution to replicate data from the

Hopkinton site with VPLEX and RecoverPoint to an off-site DR location with RecoverPoint.
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MetroPoint: Continuous Availability + Protection

 3-site solution for the '}‘Q/ o
most demanding A
environments Mg/ q
B

ﬁ

DR-site

« Continuous Availability
in two separate regions cluster-1

« Each region provides
DR protection for the
other

\Syng[Async Distance

EMC'

Copyright 2015 EMC Corporation. Al rights reserve Module: Volume Management and Protection 44

MetroPoint provides the highest levels of protection and redundancy against full site
failures, regional-wide failures, data corruption, and other such events. It combines the full
value of VPLEX and RecoverPoint into a 3-site or 4-site topology for continuous availability,
disaster recovery, and continuous data protection.

In a MetroPoint topology, a single consistency group spans across three related sites. The
consistency group includes an active production copy and a standby production copy. At all
times, only the active production copy replicates to the remote site (there is no
communication pipe between the standby production copy and the target). The standby
production copy will be in marking mode. Using periodic sync-peer-splitter communication
with the active production copy, the standby production copy erases delta marker
information that is no longer needed.

narasimharao.nelluri@daim
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MetroPoint Consistency Groups

+ 3-Cluster Example

» Production volume is a VPLEX
distributed device S

|
« CG has 3 copies: B /
— 2 Production copies (A+B)

— Replica copy (C) @
- Production copies differ in Copy €
functionality:
— Primary (A)
— Secondary (B) m
i
+ Replication is from primar; . /
production to replicas (A - C)
EMC
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A VPLEX MetroPoint Consistency Group can contain a maximum of one remote copy and
from zero to two local copies. If there is no remote copy, there must be two local copies,
one at each side of the VPLEX Metro.

A Distributed Device fracture is defined as when the communication link between the two
VPLEX Metro sites is down. When a fracture occurs between the two VPLEX sites,
RecoverPoint replication will continue through the VPLEX winner site. The preferred
RecoverPoint cluster can be chosen manually in RecoverPoint. Alternatively, the preferred
RecoverPoint cluster can be set to follow the VPLEX detach rules for the VPLEX Consistency
Group. If the preferred RecoverPoint cluster is not at the VPLEX winning site, a production
switchover will occur.

During the fracture, RecoverPoint at the VPLEX winning site will continue to replicate to the
remote site. The losing site will not receive any I/Os during the fracture and will not
maintain an up-to-date journal. If there is a local copy on the losing site, it will not be
updated during the fracture. If there is a local copy at the winning site, it will continue to be
updated as usual. Once communication between the two VPLEX clusters is restored, the two
VPLEX clusters synchronize their data according to the I/Os that occurred during the
fracture. RecoverPoint replication continues during this synchronizing process. When the
VPLEX clusters are fully synchronized, if there is a local copy at the losing site, RecoverPoint
synchronizes it with the winning site and then resumes replicating to it.
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Lesson Summary

During this lesson the following topics were covered:

« RecoverPoint Overview
« VPLEX and RecoverPoint
« MetroPoint

EMC

© Copyright 2015 EMC Corporation. All rights reserved

In this lesson we covered how RecoverPoint can get integrated into a VPLEX environment to
fully utilize features of both products.
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Lesson: Adding RecoverPoint protection to
VPLEX

This lesson covers the following topics:
- Configuration of RecoverPoint protection for VPLEX Virtual
Volumes

EMC

© Copyright 2015 EMC Corporation. All rights reserved

This lesson covers VPLEX integration with EMC RecoverPoint.
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Yirtual Yolume Properties

+ 2.86 GB or larger
* Non-Thin Storage Volume
- Raid-1 on separate Arrays |

© Copyright 2015 EMC Corporation. All rights reserved

Create RecoverPoint Repository Virtual Volume

Supporting Device:
Consistency Group:
Locality:

Visibility:
Expansion Method:
Expandable By:

Expansion Status:

Block Count:
Block Size:

Capacity:

Virtual Volume Name: | RP_RVOL

§ device_CLARiiON9266_LUN_00007_1
nfa
local

local

storage-volume

0 MB

786432
4K

3GB

EMC

@: Volume Management and Protection

A repository volume holds the license key and metatdata for a given RPA cluster. One

repository volume is required per RPA cluster.

Existing RecoverPoint configurations may already have a repository volume configured. For

these configurations, continue to use the existing repository volume.

For new RecoverPoint deployments:

To use VPLEX-hosted storage for a repository volume, select or configure a virtual volume

with the following properties:

+ 2.86 GB. Capacity beyond 2.86 GB is not used.

RAID-1 device based on volumes in two different arrays
+ Provisioned on non-thin storage

« Provisioned on highly available storage

+ Local device only (not a DR1)

 NOT a remote exported volume

narasimharao.nelluri@dai
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Groups

- Unique Groups for RP
Cluster and Application
Virtual Volumes

« Each must be RP
Enabled

Creating RecoverPoint Enabled Consistency

RecoverPoint
Cluster Group
must be Local

cluster-1: Create Consistency Group
1 Select Name and Type 1 Select Name and Type

Consistency Group Name: + (TNPREITNCITIINT

Copyright 2015 EMC Corporation. All rights reserved.

EMC

Each VPLEX Consistency Group must have the recoverpoint-enabled value set to true. This

is the case for all Consistency Groups on VPLEX using RecoverPoint Protection.

Copyright 2015 EMC Corporation. All rights reserved.
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- Create Storage

& UNREGISTERED-Ox3001248000dc 7240
@ UNREGISTERED-Ox5001248000006¢11

cluster

Provision Storage to the RPAs

“ "1 Select Intators

+ Register RPA Initiators

View

cluster- 1: Create Storage View

3 Select Virtual Volumes.

Selected Unexported Virtual Volumes

Virtual Valure Hame
# ) device_RP_LEG Repository_un_i...

@ UNREGISTERED-OxS0012481080c7240

@ UNREGISTEREG-Ox5001248108e06/1f

e ==y
e
e e
Regater Intistors 0 Selected LT - @ Selected £ em:
Currene Inpiator Name - New [nmator Name < Back Nest > Finish Cancel Help.
0-0us Ox0012480080¢ 7245 e ——— T T T Y
— ey PO
cxton . o [ ] odetnsmsran
o x : Tl cowuaisint
==
Noun
.
0 Secnt —
EMC
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ule: Volume Management and Protection

The RecoverPoint Cluster consists of anywhere from 2-8 RPAs. Each RPA will have 4
Initiators. They must be registered as RecoverPoint initiators and placed into a Storage

View.

All the initiators for a RP Cluster must be in the same Storage View. Place all the Virtual
Volumes used for RecoverPoint Replication in the View. This includes:

* Repository
« Journals
* Production

* Copies

Copyright 2015 EMC Corporation. All rights reserved.
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Import security certificate to VPLEX

VPlexcli:/> rp import-certificate

This command will cause the VPLEX CLI process to
restart if security settings are modified. This
will reguire a new log in from all connected CLI
and GUI clients.

To proceed type CONTINUE or hit enter to
abort :CONTINUE

Please enter the IPv4 address of the RecoverPoint
cluster:10.6.210.85

EMC
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Use the displayed command to add the Certificate from the RP Cluster to VPLEX.

narasimharao.nelluri@dai
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Adding RecoverPoint to a VPLEX environment

Before:
« Verify version of VPLEX installed supports RP or MetroPoint

« Create RP / MetroPoint Consistency Groups in RecoverPoint

Vplexcli: > rp rpa-cluster add --host=10.6.210.87
Enter rpa-cluster administrative password: <admin-password>
Enter rpa-cluster administrative password again: <admin-password>

VPlexcli:/> 11 /recoverpoint/rpa-clusters/recoverpoint/rpa-clusters

RPA Host VPLEX Cluster RPA Site RPA ID RPA Version
10.6.210.87 cluster-1 Franklin-1 RPA 1 4.1(d.147)
10.6.211.3 cluster-2 Franklin-2 RPA 1 4.1(d.147)

dule: Volume Management and Protection
© Copyright 2015 EMC Corporation. All rights reserved

After the RecoverPoint clusters start communicating, use the rp rpa-cluster add command
on the VPLEX and add the clusters that are local to VPLEX Metro to the VPLEX system.
Ensure that you specify which VPLEX cluster is the local cluster.

narasimharao.nelluri@dai
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MetroPoint Consistency Group

Storage: No Access
Imaqge: Lonq Resync

© Copyright 2015 EMC Corporation. All rights reserved.

GF at site-1 l H secondary at Site2
sy | P o, Sk i
Storage: Direct Access B Availability '~\ Image: N/A
2y -
i) -~ i) -
Journal Hosts Journal Hosts
' =3 =3 H
Storage “ RPAs RPAs > Storage
b : N ~
. N
i) - R -~
’, ~
Journal Hosts & yait (1006) Init (Mlguvnd Hosts
. ¥ %
. >
== " Local Coples S
RPAs o e A RPAs
site-1-replica at 1 at each VPLEX Cluster site-2-replica at
site-1 Site2
Role: Local Copy Role: Local Copy
Storage: No Access

Image: Long Resync

EMC
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Displayed is an example of a MetroPoint Consistency Group with only local copies shown in

Unisphere for RecoverPoint
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Lesson Summary

During this lesson the following topics were covered:

+ Configuration of RecoverPoint protection for VPLEX Virtual
Volumes

© Copyright 2015 EMC Corporation. All rights reserved

EMC

In this lesson we covered how RecoverPoint can get integrated into a VPLEX environment to

fully utilize features of both products.

narasimharao.nelluri@dai
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Module Summary

In this module we covered:
+ Volume Expansion
+ Adding Device Mirrors

- Data Migration
— Extent
— Device
— Batch

Data Protection using VPLEX with RecoverPoint

EMC'

Copyright 2015 EMC Corporation. All rights reserved.

This module focused on using VPLEX for Data Mobility.
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Lab: Configure RecoverPoint Protection

This lab covers the following:
* Create RecoverPoint Storage View
* Create RecoverPoint Consistency Groups
* Add a RecoverPoint Cluster
* Validate the configuration

EMC

Copyright 2015 EMC Corporation. All rights reserved.

This lab covers mobility with VPLEX.
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Module: VPLEX Monitoring

Upon completion of this module, you should be able to:

Describe how VPLEX sends events and system reports to an
ESRS Gateway

Describe SNMP integration options
Set up monitors in VPLEX
Analyze monitoring data in VPLEX

EMC

© Copyright 2015 EMC Corporation. All rights reserved

This module focuses on monitoring a VPLEX environment.

narasimharao.nelluri@daimler.com
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Lesson: VPLEX Support Integration

This lesson covers the following topics:

+ Describe how VPLEX sends events and system reports to an
ESRS Gateway

+ Describe SNMP integration options

EMC

Module: VPLEX Monitoring

© Copyright 2015 EMC Corporation. All rights reserved

This lesson covers how to integrate support options into VPLEX.
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Configuring ESRS Gateway

Required information from VPLEX

« VPLEX Model type (VS1 or VS2)

- IP address of the Management Server

« VPLEX Serial Number (Top Level Assembly #)

* Site ID CUSTOMER

PROACTIVE REMOTE MONITORING

EMC

EMC Secure Remote Services (ESRS) is a two-way remote connection between EMC
Customer Service and your EMC products and solutions. Available with VPLEX, ESRS offers
enhanced or premium warranties and maintenance agreements at no additional cost. ESRS
maintains connectivity with your EMC products around the clock and automatically notifies
EMC if a problem occurs. If troubleshooting is necessary, and authorized and authenticated
EMC Customer Service professional uses the secure connection to establish a remote
session to diagnose, and if necessary, to repair your EMC product.

VPLEX is supported on ESRS 1.04.00 under the VS1 product family and requires a Manual
Deployment using 1 X IP of the management station.

narasimharao.nelluri@daimler.com
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Call Home and System Reports (SYR)

VPLEX Engine sends events to the management server
Call Home Listener determines if the event requires Call Home

EMA_Adapator converts the .TXT files to .XML

P WM F

ConnectEMC sends events and SYR reports to the ESRS Gateway

Engine Management Server Firewall ESRS Gateway

ConnectEMC

TCP ports
Call Home Listener 22
SYR 9010
EMA_Adaptor 443
VPlexcli 5901

EMC
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The processes involved in Call Home and SYR on the director are ECOM, nsfw, and ZPEM.
The processes involved on the Management Server are ConnectEMC, Call Home Listener,
SYR, EMA_Adaptor, and VPlexcli. Nsfw, which is the director firmware, and ZPEM, which is
the process that monitors hardware, send event data to their director’s system log. ECOM,
which also runs on the director, collects events from the system log. VPlexcli runs on the
Management Server and pulls events every second from ECOM.

The Call Home Listener process looks at the events and determines which events can
trigger a call home. It then places the call home -able events into the
/opt/emc/VPlex/Event_Msg_Folder as .txt files. The EMA_adaptor’s job is to take the
text files from the Event_Msg_Folder and change them to XML files. The EMA_adaptor then
places those files into the /opt/emc/connectemc/poll directory. The ConnectEMC process
picks up the xml event files and send them to ESRS Gateway. If the events are successful
in reaching the gateway, they are also copied into the /opt/emc/connectemc/archive
directory. If the events are unsuccessful, they are placed into the
/opt/emc/connectemc/failed directory. TCP ports 22, 9010, 443, and 5901 must be
open between VPLEX and the ESRS Gateway. The TLA must be set on the cluster in order
for the ESRS Gateway to recognize the event coming in.

narasimharao.nelluri@daimler.com Module: VPLEX Monitoring
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SNMP Overview

SNMP can retrieve performance statistics for a single cluster

One-time SNMP agent configuration is necessary

Call-home event notifications sent

Third-party management station often used

SNMP Polling SNMP Traps
W SNMP version 2c
supported

EMC'

An SNMP Management Station uses UDP for connectivity to the SNMP Agent running on the
VPLEX Management Server through port 161 on the Management Server’s public IP
address. One-time configuration of the SNMP Agent is necessary prior to accessing
performance statistics.

The greatest value proposition for SNMP is achieved when using a third-party SNMP
Management Station to poll for statistics on a periodic basis. Historical statistics must be
tracked in this manner since the VPLEX directors can only hold recent statistics in memory.

SNMP is a protocol that enables the monitoring of network-attached devices in accordance
with the variables specified in Management Information Bases (MIBs). MIBs contain the
object identifiers (OIDs) of the variables that can be monitored through SNMP in a
hierarchical format.

SNMP is supported on VPLEX to retrieve performance statistics for a single cluster. A single
SNMP Agent cannot retrieve statistics from both clusters in a VPLEX Metro. SNMP version 2c
is supported; version 3 is not supported. SNMP allows two capabilities for monitoring: the
ability to actively poll for statistics and to send call-home traps.

SNMP polling is often performed by a third-party management station. The SNMP
Management Station periodically sends queries to the SNMP Agent over the public IP
network. These management stations can provide historical tracking and alerting
capabilities.

SNMP traps are used to send notifications when certain call-home conditions are met.
VPLEX does not support trap notifications regarding performance statistics. Configuring an
SNMP trap sink will send notifications pertaining to call-home events to a specified remote
host. SNMP version 2c is supported for SNMP traps.

There are several statistics in the VPLEX-MIB table that have a static value of zero; these
statistics are currently not supported with VPLEX. The MIB table is located on the
Management Server in /opt/emc/VPlex/mibs/VPLEX-MIB.mib. All statistics are read-
only.

narasimharao.nelluri@daimler.com
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SNMP Polling Relative Components

L ]

VPLEX Management Server
— The SNMP Agent runs here

[ ]

SNMP Management Server
— Can poll the SNMP Agent from the SNMP Management station
— The SNMP Agent returns stats to the SNMP Management station

SNMP Agent

— Polls the directors of a single cluster and returns stats to the
SNMP Management station

VPLEX Directors
— VPLEX Directors are polled by the SNMP Agent

[ ]

EMC
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There are several components that are relative in the discussion of SNMP for VPLEX.

The VPLEX Management Server is the VPLEX component that is used to manage a VPLEX
system. Both the SNMP Agent and information pertaining the MIB structure reside on the
VPLEX Management Server. MIBs can be downloaded from support.emc.com

The SNMP Management Station is a server that can automatically or manually query the
SNMP Agent across port 161 over the public IP network. Performance statistics attained
from the directors in a cluster are returned from the SNMP Agent to the Management
Station.

The SNMP Agent runs on the Management Server and polls the directors of a single cluster.

The Agent returns statistics to the management station.

The VPLEX directors are the components specifically polled by the SNMP Agent. Only
Directors in the cluster locally-attached to the Management Server can be polled.

narasimharao.nelluri@daimler.com Module: VPLEX Monitoring
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SNMP Operations

VPLEX Cluster
[

SNMPGET

IP Network

Management
Station

®

o | pTre T, | (S

EMC'
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SNMP commands executed from an SNMP Management Station commence a series of
events on the local VPLEX cluster.

1. An SNMPGET command is launched from the SNMP Management station. This
command is sent to the public IP address of the VPLEX Management Server over port
161 and forwarded to the SNMP Agent process running on the VPLEX Management
Server.

2. The SNMP Agent, serving as the advocate for all director statistics, then communicates
with each director in the local cluster only to retrieve the most recent statistic given the
OID specified. If the command was an SNMPGETBULK, the Agent would retrieve all
recent statistics.

3. All statistics are sent back to the Agent.

4. The statistics are then sent to the SNMP Management Station from which the original
command was issued.

narasimharao.nelluri@daimler.com
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Supported SNMP Polling Commands

* snmp-agent configure
— Configures the SNMP Agent
— One time configuration
— Executed in the VPLEX CLI
* SNMPGET
— Gets the most recent statistics for the OID specified from each director

* SNMPGETNEXT
— Gets the most recent statistics for the next OID from each director

* SNMPGETBULK
— Gets all SNMP statistics from each director

EMC

Copyright 2015 EMC Corporation. All rights reserved Module: VPLEX Monitoring

The relevant commands for SNMP polling are displayed here. The snmp-agent configure
command initializes the SNMP Agent on the VPLEX Management Server and must be
executed prior to usage of SNMP polling.

SNMP commands are often executed from a third-party SNMP management station. The
SNMP management station pings the SNMP Agent through the VPLEX management server
over the public IP network. The SNMPGET command retrieves the most recent statistic
from each director for the specified OID. The SNMPGETNEXT command returns the most
recent statistic for the next OID. The SNMPGETBULK command returns all SNMP statistics
from each director. SNMPGET, SNMPGETNEXT, and SNMPGETBULK are currently the only
SNMP commands that can be issued from a Management Station.

narasimharao.nelluri@daimler.com
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Supported SNMP Trap Commands

notifications snmp-trap create
— Creates an SNMP trap sink for call-home events

* set remote host
— Configures the trap destination

* set started true
— Begins SNMP trap monitor

notifications snmp-trap destroy
— Deletes one or multiple SNMP traps

EMC

Module: VPLEX Monitoring

© Copyright 2015 EMC Corporation. All rights reserved

SNMP Traps are configured in the VPLEX CLI. The notifications snmp-trap create
command names a construct that will serve as the SNMP sink. The set remote host
command must then be executed to instruct this sink to send notifications to a specific
server. Lastly, the set started true command starts the SNMP trap monitor. To delete an
SNMP trap, the notifications snmp-trap destroy command can be used.

narasimharao.nelluri@daimler.com
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Lesson Summary

During this lesson the following topics were covered:

+ VPLEX ESRS Integration
+ Using SNMP for Monitoring a VPLEX

EMC

Module: VPLEX Monitoring

© Copyright 2015 EMC Corporation. All rights reserved

In this lesson we covered how to connect your VPLEX to EMC support using the ESRS
Gateway as well as how to configure SNMP for monitoring.
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Lesson: VPLEX Monitoring

This lesson covers the following topics:
+ Use the health-check commands to verify the environment
+ Collect system data operations

+ View VPLEX performance data

EMC

Copyright 2015 EMC Corporation. All rights reserved. Module: VPLEX Monitoring

This lesson covers VPLEX monitoring commands. The commands used to monitor metadata
volumes, VPLEX objects, directors, storage views, users, clusters, VPN, ports, and
distributed devices will be covered. In addition, command options for general and detailed
monitoring of storage volumes, extents, local devices, virtual volumes, and storage views
will be covered.

narasimharao.nelluri@daimler.com
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Monitor Clusters

Clusters:
Name

cluster-1 1
cluster-2 2

VPlexcli:/>
Cluster cluster-1

transit

Cluster ID

ni
transitioni
health-sta
health-indications:

VPlexcli:/> cluster summary

Operational Status

1 cluster-1, cluster-2

cluster status

operational-status: ok
transitioni
transitioni

indications:
ogress:

health-state ok
health-indications:

Cluster cluster-2
operaticnal-status: ok

indications:
Ogress:

te

Health State

© Copyright 2015 EMC Corporation. All rights reserved

EMC

Module: VPLEX Monitoring

The cluster summary command and the cluster status command are good commands to
run to monitor VPLEX clusters. Connected means that the Management Server is connected
to the cluster. The Expelled column checks if the noted cluster has lost its connection to the
other clusters. The Operational Status describes how the cluster is functioning. The Health

State describes the overall health state of the cluster.

Copyright 2015 EMC Corporation. All rights reserved.
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Validate the VPN Status

VPlexcli:/> vpn status

Verifying the VPN status between the management servers...

IIBESEC is UP|

Remote Management Server at IP Address|[10.31.25.27 is reachable |
Remote Internal Gateway addresses are reachable

Verifying the VPN status between the management server and the
cluster witness server...

IPSEC is UP
Cluster Witness Server at IP Address 128.221.254.3 1is reachable

EMC

© Copyright 2015 EMC Corporation. All rights reserved Module: VPLEX Menitoring 13

The vpn status command verifies the VPN connection between management servers.

You can alter the state of the VPN with these commands:
vpn restart
vpn start

vpn stop

narasimharao.nelluri@daimler.com
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Export Port Summary

VPlexcli:/> export port summary

Port health summary(cluster-1):

Total 8 ports, 0 unhealthy.

port name health state enabled wviews wvirtual-volumes
POO00000047606330-A0-FC00 healthy true 1 7
PO0O00000047606330-A0-FCO0L healthy true 1 3
PO0O00000047606330-A0-FC02 healthy true 1 2
POO00000047606330-A0-FC03 healthy true 0 0
PO0O00000047706330-B0-FC00 healthy true 1 7
POO0C0000047706330-B0O-FCO01 healthy true 1 3
PO000000047706330-B0-FC02 healthy true 1 2
POO000O00047706330-B0O-FC03 healthy true 0 0

© Copyright 2015 EMC Corporation. All rights reserved

Mod

ule: VPLEX Monitoring

EMC

Here we see a simple command to allow you to check the Status of VPLEX Front-End Ports.

Copyright 2015 EMC Corporation. All rights reserved. naraS|mharaO.ne”url@da|m|er.com
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Director Connectivity

VElexcli:/> director uptime

Dir

director-2-1-B: 662 days, 23 hours, 0 minutes, 50 seconds.
Director director-2-1-A: 662 days, 23 hours, 9 minutes, 48 seconds.
Director director-1-1-B: 248 days, 20 hours, 42 minutes, 27 seconds.
Director director-1-1-A: 348 days, 20 hours, 42 minutes, 23 seconds.
VPlexcli:/> connectivity director director-1-1-A
VED83T3:60000870000195901096533030303238 is a default LUN_O.
’olumes discovered - sorted by: name
>lume Name WHN/ IQN LUN Ports

Devic

VPDE3T3:60000970000195901096533030304130 0x5000097310112180 0x0001000000000000 A1-FCOO0
0x5000097310112184 0x0001000000000000 Al-FCO1

Initiators discovered

Node WWN Port WHAN/IQN Ports
0x20000000c9d2£331 0x10000000c9d2£331 AO-FCOO
0x20000000c9cB878d4 0x10000000c9cB78d4 AO-FCOO

Directors discovered by director-1-1-A, UUID 0x0000000047606330:
or UUID Protocol Address Ports

Direc
0x0000000047606368 COMSCSI 0x50001442a0636820 A2-FCO00
COMSCSI 0x50001442a0636821 AZ-FCO1 ]-11\/[(:2

© Copyright 2015 EMC Corporation. All rights reserved. : VPLEX Monitoring

The director uptime command displays the amount of time a director has been online.

The connectivity director <director name> command displays everything that is
connected to a particular director. The objects that are shown are storage volumes,
initiators, and other directors.
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Monitor Users

« sessions command

« Time the session was started
« Username using the session
- Hostname that created the session

— Displays all active VPLEX Management Server sessions

VPlexcli:/> sessions

Type Username Hostname Port Creation Time

TELNET SHELL service localhost 4917 Thu Jan 21 16:56:26 UTC 2015
WEB_UI service 10.12.247.23 54150 Thu Jan 21 15:59%:27 UTC 2015
DEFAULT_ SHELL - - - Thu May 19 17:17:40 UTC 2011

Copyright 2015 EMC Corporation. All rights reserved

EMC

Module: VPLEX Monitoring

The sessions command displays information on users who are logged into the VPLEX

Management Console.
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Monitor System Volumes

« Il /**/<cluster>/system-volumes
— List the system-volumes on the cluster
— Identifies if a metadata volume or logging volume is healthy
+ Operational Status and Health State should be ok
+ Active should be true

VPlexcli:/> 11 /**/system-volumes
Jclusters/cluster-1/system-volumes:
Name Velume Type oper. Health Active Ready Geometry Bleck Block Capacity Slots

Status State  —--===  —mmm= —mm-moeo Count Size  —mmmmmmm —-e-
POD5_LoggingVol vol logging-volume ok ok - - raid-1 4K 9 -
Pod5_Meta meta-volume ok ok true true raid-1 4K 32000
Pod5_Meta_backup_2011Jul20  meta-volume ok ok false true raid-1 4K 32000
Pod5 Meta backup 2011Jul2l meta-volume ok ok false true raid-1 20638744 4K 78.7G 32000
/clusters/cluster-2/system-volumes:
Hame Volume Type Oper. Health Active Ready Geometry Block Block Capacity Slots
————————————————————————————————————————— Status State  ====== ===== ==-=---- Count Size  =====-== —-e-
PODE_LoggingVel vol = ok ok - - raid-1 4K 9.86G -
Podé_Meta meta-volume ok ok true true  raid-1 4K 18.76G 32000 EMC

Module: VPLEX Monitoring

© Copyright 2015 EMC Corporation. All rights reserved

A metadata volume can be monitored by listing the system-volumes directory. If the
metadata volume is having trouble, it will be shown here. Note that a cluster will not allow
configuration changes to the metadata volume if both mirror legs of a configured metadata
volume have failed. I/O to existing virtual volumes will not be affected.

narasimharao.nelluri@daimler.com
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Default Report - capacity-arrays

VPlexcli: /> report capacity-arrays

Local Storage (in GiB):

cluster-1:

EMC-SYMMETRIX-1594900994:
tier: no-tier
alloc:
unalloc devices:

unalloc storage-volumes:

cluster-2:

EMC-CLARi1i1ON-FNM00101100041:
tier:
alloc:
unalloc devices: 34. 7
unalloc storage-volumes: 990.601

Shared Storage (in GiB):
alloc: 3
unalloc devices: 0.000

Tier summary (local, by cluster):
cluster-1

Tier Allocated (GiB)
no-tier 23.775
cluster-2

Unallocated Unallocated

EMC

Copyright 2015 EMC Corporation. All rights reserved

lodule: VPLEX Monitoring

This monitor generates a capacity report for all the storage in a VPLEX system, grouped by

storage arrays. It assumes:

« All storage volumes in a storage array have the same tier value.

« The tier is indicated in the storage-volume name. The tier attribute in the virtual

volumes context is ignored.

Tier IDs are required to determine the tier of a storage-volume/storagearray. Storage
volumes that do not contain any of the specified IDs are given the tier value 'no-tier'.

The report is separated into two parts:

» Local storage refers to storage volumes where the data is physically located at one

site only, and includes:
Cluster id

— Storage array

— The tier of the storage array

— Allocated - storage that is visible through a view (exported)

— Unallocated-device: storage capacity that is in devices, but not visible from a view

— Unallocated-storage: volume capacity in unused storage volumes

- Shared storage refers to distributed and remote virtual volumes and includes:

— Allocated: storage that is visible through a view (exported)

— Unallocated-device: storage that is in devices, but not visible from a view. For
example, a virtual volume that has not been exported or free space in a device

that is not part of a virtual volume

narasimharao.nelluri@daimler.com

Module: VPLEX Monitoring
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Default Report - capacity-clusters

VPlexcli:/> report capacity-clusters

Cluster, Unclaimed disk capacity (GiB), Unclaimed storage volumes, Claimed
disk capacity(GiB), Claimed storage volumes, Used storage-volume capacity
(GiB), Used storage volumes, Unexported volume capacity (GiB), Unexported
volumes, Exported volume capacity (GiB), Exported volumes

cluster-1, 754.21, 107, 39.37, 6, 261.11, 21, 177.25, 6, 38.61, 7
cluster-2, 503.54, 94, 487.06, 29, 113.53, 21, 9.89, 2, 59.33, 12

EMC

Module: VPLEX Monitoring 19

© Copyright 2015 EMC Corporation. All rights reserved

Information generated from the report capacity-clusters monitor includes:
* Unclaimed storage-volume capacity in GB
* Number of unclaimed storage volumes
« Claimed storage-volume capacity in GB
* Number of claimed storage volumes
» Used storage-volume capacity in GB
* Number of used storage volumes
« Unexported virtual volume capacity in GB
* Number of unexported virtual volumes
» Exported virtual volume capacity in GB

* Number of exported virtual volumes

narasimharao.nelluri@daimler.com
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Default Report - capacity-hosts

VPlexcli:/> report capacity-hosts

cluster-1, 2, 38.01, 7
cluster-2, 1, 59.33, 12

Cluster, Views, Exported capacity (GiB), Exported volumes

© Copyright 2015 EMC Corporation. All rights reserved

EMC

Module: VPLEX Monitoring

Information generated by this monitor includes:
* Number of views.
» Total exported capacity in GB.

* Number of exported virtual volumes per cluster.

Copyright 2015 EMC Corporation. All rights reserved. naraS|mharaO.ne”url@da|m|er.com
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Monitor VPLEX Object Constructs

+ show-use-hierarchy

— Display the complete usage hierarchy for a storage element from
the top-level element down to the storage-array.

VPlexcli:/clusters/cluster-1/devices> show-use-hierarchy -t device encap 1
storage-view: Studentl S (cluster-1)
virtual-volume: device encap 1l vol (15G, local @ cluster-1, running)
local-device: device encap 1 (15G, raid-0, cluster-1)
extent: extent_encap 1 (15G)
storage-volume: encap (15G)
logical-unit: VPD83T3:60000970000195901096533030304239
storage-array: EMC-SYMMETRIX-195901096

EMC

Copyright 2015 EMC Corporation. All rights reserved Module: VPLEX Monitoring

The show-use-hierarchy command is similar to the drill-down command in that it drills
from the specified target up to the top-level volume and down to the storage-array. The
command will detect sliced elements, drill up through all slices and indicate in the output
that slices were detected. The original target is highlighted in the output.

You can specify meta, logging and virtual volumes, local and distributed devices, extents,
storage-volumes or logical-units on a single command line.

narasimharao.nelluri@daimler.com
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Monitor Storage Volume Details

VPlexcli:/> 11 **/storage-volumes

/clusters/cluster-1/storage-elements/storage-volumes:

Name VPDE3 ID Capacity Use Vendor I0 Type Thin
———————————————————————————————————————————————————————————————— Status -----  Rebuild
Encapsulated_001 VPDE3T3:24533030314346 4.94G claimed EMC alive data-protected false
POD5_LoggingVol_1 VPDB3T3:94533030304542 9.8G used EMC alive normal false
PODS LoggingVol 2 VPDE3T3:94533030304543 9.8G used EMC alive normal false
Symm0994_00B3 VPDB3T3:924533030304233 78.7G used EMC alive normal true
Symm0994_00E4 VPD83T3:94533030304234 78.7G used EMC alive normal true
Symm0994 00OBE VPD83T3:94533030304245  4,94G used EMC alive normal false
Symm0994 00BF VPDB3T3:94533030304246 4.94G used EMC alive normal false
Symm0994_00C0 VPD83T3:94533030304330 4.94G used EMC alive normal false
Symm0994_00C1 VPDB3T3:94533030304331 4.94G used EMC alive normal false
Symm0994 00C2 VPD83T3:94533030304332 4.94G used EMC alive normal false
Symm0994_00C3 VPDB3T3:94533030304333  4.94G used EMC alive normal false
Symm0994 _00C6 VPDB3T3:94533030304336 4.94G claimed EMC alive normal false
EMC

© Copyright 2015 EMC Corporation. All rights reserved. : VPLEX Monitoring

This command provides additional details on storage volumes including: storage volume
name and VPD #, capacity of each storage volume, use of each storage volume, the
storage volume vendor, the storage volume I/O status, and the storage volume type.

narasimharao.nelluri@daimler.com

Copyright 2015 EMC Corporation. All rights reserved. Module: VPLEX Monitoring

22



Monitor Storage Volumes

SUMMARY (cluster-1)

VPlexcli:/> storage-volume summary

SUMMARY (cluster-2)
Storac

Storage-Volume Summary (no tier)

Health cut-cf-date 0
storage-volumes 138
unhealthy 0

Vendor EMC 138

Use claimed 6
meta-data 4
unclaimed 107
used 21

Capacity total 1.34T

Volume Summary (no tier)

Health f-date 0
volumes 148
unhealthy 0
Vendor DGC 148
Use claimed 28
meta-data 4
unclaimed 94

Copyright 2015 EMC Corporation. All rights reserved

EMC

Module: VPLEX Monitoring

The storage-volume summary command provides information on the number of used,

claimed, and unhealthy storage volumes. It also displays the number of metavolumes, the
storage volume vendor, and the total capacity of storage volumes.

Copyright 2015 EMC Corporation. All rights reserved.
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Monitor Extent Details

VPlexcli:/> 11 /**/extents

/clusters/cluster-1/storage-elements/extents:

Name
extent_ POD5_ LoggingVol 1 1
extent POD5_LoggingVol 2 1
extent Symm0%94Tier-1 00B3_1
extent_ Symm09%94Tier-1_00B4_1
extent Symm0994Tier-1_ 00B5_1
extent Symm0994Tier-1_00B6_1
extent Symm0%94Tier-1 00B7_1
extent Symm0%94Tier-1 00B8_1
extent Symm09%94Tier-1_00BS_1
extent Symm0S%94Tier-1 00BA_1
extent Symm0994Tier-1 O0O0BB_1
extent Symm0%94Tier-1 00BC_1
extent Symm0%94Tier-1 00BD_1
extent Symm05%94 00BE_1

StorageVolume

POD5_LoggingVol 1
POD5_LoggingVeol 2
Symm0994Tier-1 00B3
Symm0994Tier-1 00B4
Symm0994Tier-1 00B5
Symm09%94Tier-1_00B6
Symm0%94Tier-1_00B7
Symm0994Tier-1 00B8
Symm0%94Tier-1 00BY
Symm0994Tier-1 00BA
Symm0994Tier-1_00BB
Symm09%94Tier-1_00BC
Symm0994Tier-1 00BD
Symm0994 00BE

Capacity Use

9.8G

9.8G

78.7G
78.7G
4.94G
4.94G
4.94G
4.94G
4.94G
4.94G
4.94G
4.94G
4.94G
4.94G

logging
logging
used
used
claimed
used
used
used
used
used
used
used
used
used

EMC
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Module: VPLEX Monitoring
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This command provides more information on the extents in a particular cluster.

Module: VPLEX Monitoring

24



Monitor Extents

VPlexcli:/> extent summary
SUMMARY (cluster-1)

Extent Summary

Health extents 21
out-of-date a
unhealthy 0
Use used 16
claimed 3
unclaimed 0
unusable 0
logging 2
Capacity total 260G

SUMMARY (cluster-2)

Extent Summary

Health extents 21
out-of-date 0
unhealthy 0

Use used 19
claimed 0
unclaimed 0

Copyright 2015 EMC Corporation. All rights reserved

EMC

Module: VPLEX Monitoring

The extent summary command displays health state of the extents as well as the humber

used, claimed, unclaimed, and unusable.

Copyright 2015 EMC Corporation. All rights reserved.
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Monitor Local Device Details

VPlexcli:/> 11 **/devices

/clusters/cluster-1/devices:

Mame

MIGRATE D -1 0089 1 -1 00BC_1
MIGRATE D _94_00C2_1 mirrorl 1
device Symm0994Tier-1 00B3_1
device Symm0994Tier-1_00B4_1
device_Symm0994Tier-1_00Bé_1
device_Symm0994Tier-1_00B7_1
device Symm0SSdTier-1_00BE_1
device Symm0SSdTier-1_00BA_1
device Symm0994_00Cl_1

device Symm0994_00C3_1

felusters/cluster-2/devices:

Name Operational
Status
device_10 ak
device_11 ok
device_12 ok
device 5 ok
device 6 ok
device_7 ak
device_8 ok
device_9 ok

Oper. Health Block
Status State Count
ok ok 129000
ok ok 1296000
ok ok 20640000
ok ok 20640000
ok ok 1296000
ok ok 1296000
ok ok 1296000
ok ok 1296000
ok ok 2344576
ok ok 1296000
Health Block
State Count
ok 1206000 4K
ok 1296000 4K
ok 2592000 4K
ok 1286000 4K
ok 1286000 4K
ok 1206000 4K
ok 1296000 4K
ok 296000 4K

Block Capacity
Size - -
4K 4.945
4K 4.946
4K 78.7G
4K 78.7G
4K 4.94G
4K 4.94G
1K 4.946
1K 1.946
9K 8.94G
4K 4.94¢

R A -

.946
. 946G
LBOG
.946
. 946G
.946
. 946G
L9946

Capacity

raid-0
raid-0
raid-n
raid-0
raid-0
raid-0

Geometry

Visibility

glohal
local

local
local
local
local
global
global
local
local

Visibility

local
local
local
local
local
local
local
local

Transfer
size

Virtual Volume

0994Tier-1_00BY 1 vol
24_00c2_1_vol

device Symm0994Tier-1_00B3_1_vol
94Tier-1_00B4_1_vel

device_Syn

dev
dev. ymm0994Tier-1_00B7_1_vel
device_Symm0994Tier-1_00BE_1_wvol
PodS_Symm0994Tier-1_00BA_1_vol
vol

Virtual Volume

device_10_vol
device 6_vol

© Copyright 2015 EMC Corporation. All rights reserved.

VPLEX Monitoring

EMC

Copyright 2015 EMC Corporation. All rights reserved.
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This command provides additional details on devices, including the operational status and
health state, the block count, block size, geometry, and the virtual volume using the device

(if any).

Module: VPLEX Monitoring
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Monitor Local Devices

VPlexcli:/> local-device summary
SUMMARY (cluster-1)

Device Summary (no tier)
Health devices 10
unhealthy 0
Visibility local 10
Capacity devices w/ space 0
free capacity 0B
total capacity 201G

SUMMARY (cluster-2)

Device Summary (no tier)

Health devices 14
unhealthy 0

EMC

Copyright 2015 EMC Corporation. All rights reserved, Module: VPLEX Manitoring

The local-device summary command displays a summary of local devices. This includes
the health state of local devices, the visibility of a device, and the capacity of a device.

narasimharao.nelluri@daimler.com
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Monitor Virtual Volume Details

Vvplexcli:> 11 **/virtual volumes

/clusters/cluster-1/virtual-volumes:

Name Oper. Health Service Block Block Capacity Locality Supporting Device

Status State Status Count Size

DDVV_Tier-1_00BS5_1_vol ok ok running 4K 4.94G distributed DD_Tier-1_00B5_1

DDVV_Tier-1_O0BB_1_vol ok ok running 4K 4.94G distributed DD_Tier-1_00BE_1

DDVV_Tier-1_O0BD_1_vol ok ok running 4K 4.94G distributed DD_Tier-1_00BD_1

Pod5_remote_Tier-1_vol ok ok running 4K 4.94G local dev_Tier-1_00BA_1

device_Tier-1_00B3_1_vol ok ok unexported 4K 78.7G local dev_Tier-1_00B3_1

device_Tier-1_00B4_1_vol ok ok unexported 4K 78.7G local dev_Tier-1_00B4_1

device_Tier-1_00B&_1_vol ok ok unexported 4K 4.94G local dev_Tier-1_00B6_1

device_Tier-1_00B7_1_vol ok ok running 4K 4.94G local dev_Tier-1_00B7_1

device_Tier-1_00B8_1_wvol ok ok running 4K 4.94G local dev_Tier-1_00B8_1

device_Tier-1_00B9_1_vol ok ok running 4K 4.94G local MIGRATE_D_1_OOBC_1

device_ 00C1_1_vol ok ok running 4K 8.94G local device__00C1_1

device_ 00C2_1_vol ok ok running 4K 4.94G local mirrorl_1

device_ 00C3_1_vol ok ok running 4K 4.94G local device__00C3_1
EMC

© Copyright 2015 EMC Corporation. All rights reserved. VPLEX Monitering 28

This command provides additional details on virtual volumes. These details include virtual
volume operational and health state, block count and block size, virtual volume capacity,
locality, and virtual volume supporting devices.

narasimharao.nelluri@daimler.com
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Monitor Virtual Volumes

Locality summary:

Cache-mode summary:
synchronous

Locality summary:

Cache-mode summary:

Total wvirtual-volume

VPlexcli:/> virtual-volume summary
Virtual-volume health summary [ecluster-1):
Total 11 wvirtual-volumes, 0 unhealthy.
distributed : 4 virtual-volumes.
local : 4 virtual-volumes.

remote : 3 virtual-volumes.

: 11 virtual-volumes.
Total wvirtual-volume capacity is 341G.

Virtual-volume health summary (cluster-2):
Total 13 wvirtual-volumes, 0 unhealthy.
distributed : 4 virtual-volumes.

local : 6 virtual-volumes.

remote : 3 virtual-volumes.
synchronous @ 13 virtual-volumes.

capacity is 359G.

)
]

Copyright 2015 EMC Corporation. All rights reserved

EMC

e: VPLEX Monitoring

The virtual-volume summary command displays information about the virtual volumes in

a cluster. This information includes the virtual volume health state, locality, cache mode,
capacity, and total virtual volume capacity.

Copyright 2015 EMC Corporation. All rights reserved.
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Monitor Storage Views

- Identifies volumes exported more than once
- Identifies views which only contain a single port

- Identifies views which are disabled

VPlexcli:/> export storage-view checkconfig

Checking cluster cluster-1:

No errors found for cluster cluster-1.

Checking cluster cluster-2:

No errors found for cluster cluster-2.

Volume DDVV Symm0994Tier-1 00B5 1 vol is exported multiple times:
view: Win SV, lun: 3

view: Pod6é Win, lun: 1

EMC

€ Copyright 2015 EMC Corporation. All rights reserved. Module: VPLEX Monitoring

The export storage-view checkconfig command will perform a quick configuration
verification of VPLEX storage views.

narasimharao.nelluri@daimler.com
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Storage View Details

VPlexcli:/> 11 **/storage-views

/clusters/cluster-1/exports/storage-views:

(4,device_Symm..,4.94G),
(E,DDVV_Symmm,4.94G;,
(6,device_Symm..,4.94G)

/clusters/cluster-2/exports/storage-views:

(4,device_6_vol,VPDB3T3,4.94G),

Name Operational initiator-ports wvirtual-volumes port name,
———————— Status It ittt
Podé_Win ok Win6-HBAD, (0, DDVV_Symm.., 4. 94G)

Win6-HBAL (1,DDVV_Symm.., 4 .94G)

Name ational initiator-ports virtual-volu port name, enabled, export status
———————— Status I e it
ok Win-HBAO, (0,device_Symm..,8.94G),
Win-HBAL (1,device_Symm.,4.94G), FO00000003CAOLE6DB-AL-FCO0, true, ok,
(2,device_Symm..,4.94G), FO00000003CBO16DB-BO-FCOO, true, ok,
(3, DDVV_Symm.., 4 .94G), FO00000003CBOLE6DB-B1-FCOO, true, ok

enabled, export status

' POO0000003CADL671-A0-FCOOD, true, ok,
' POO0000003CADL671-A1-FCOD, true, ok,
(2, Pod5_remote Symm..,d.94G), POOOOODOO3CBOLET1I-BO-FCOO, true, ok,
(3,device_10_vol,VPDB3T3,4.94G), POO0000003CBO1671-B1-FCO0, true, ok

© Copyright 2015 EMC Corporation. All rights reserved

: VPLEX Monitoring

This command displays more information on storage views. This includes the operational
status of a view, initiator ports, virtual volumes, and VPLEX front-end ports that are part of

the view. It also displays a virtual volume’s external LUN ID.
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Monitor Storage Views

VPlexcli:/> export storage-view summary

View health summary(cluster-1):
view name health-state exported volumes ports registered initiators

PODS_ESX healthy 0 4
Win_ SV healthy 7 4

Total 2 views, 0 unhealthy.

View health summary(cluster-2):
view name health-state exported volumes ports registered initiators

Podé_Win healthy 12 4 2

Total 1 wviews, 0 unhealthy.

EMC
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The export storage-view summary command lists each view and the number of volumes
and initiators that each contains.
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Monitor Storage Views (Cont.d)

VPD83T3:
VPD83T3:
VPDB3T3:

device Symm0994Tier-1 00B8 1 wvol ok

6000144000000010a016dbc72£645305
6000144000000010a016dbc72£645500
6000144000000010a01edbc72£6458fb
6000144000000010a016dbc72£64595a
6000144000000010a016dbc72£645948
6000144000000010a016dbc72£64598b
6000144000000010a016dbc72£645%4e

VPlexcli:/> export storage-view find-unmapped-volumes cluster-2

Name Operational Health Service Block Block Capacity
———————————————————————————————— Status State Status Count Size -
DDVV_Symm0994Tier-1 00BD_1_wvol ok ok running 1296000 4K 4.94G

ok running 1296000 4K 4,94G

VPlexcli:/> export storage-view map -v Win SV
VPDB3T3:
VPDB3T3:
VPDB3T3:
VEPDB3T3:

device Symm0994_ 00Cl_1 wvol
device Symm0994 00C2 1 vol
device Symm0994_00C3_1 vol

DDVV_Symm0994Tier-1 00B5_1 wvol

device Symm0994Tier-1 00B8

1 vol

DDVV_Symm0994Tier-1 00BD_1 vol
device Symm0994Tier-1 00B7 1 vol

Copyright 2015 EMC Corporation. All rights reserved

EMC

e: VPLEX Monitoring

The export storage-view find-unmapped-volumes <cluster> command will display the
virtual volumes that are un-exported (not placed in a Storage View).

The export storage-view map <view> will display virtual volumes that are part of the

storage view and their corresponding local device IDs.

Copyright 2015 EMC Corporation. All rights reserved.
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Monitor Distributed Devices

VPlexcli:/> ds summary
Device health summary:

Total 1 devices, 0 unhealthy.
Cluster summary:

Cluster cluster-2 1 distributed devices.
Cluster cluster-1 1 distributed devices.
Capacity summary:

1 devices have some free capacity.

60G free capacity of 60G total capacity.

VPlexcli:/> 11 **/distributed-devices
/distributed-storage/distributed-devices:

Name Status Operational Health Auto Rule
——————————————————————————————— Status State Resume Set
——————————————————————————————————————————————————————— Name
DD_Symm0994Tier-1 00B5_1 running ok ok false -

DD _Symm0%94Tier-1 00BB_1 running ok ok false -

DD _Symm0994Tier-1 00BD 1 running ok ok false -

Transfer
Size

© Copyright 2015 EMC Corporation. All rights reserved

Module: VPLEX Monitoring
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These commands provide information about distributed devices within a single cluster or
two-site installation metro.
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Lesson Summary

During this lesson the following topics were covered:

* VPLEX commands used for monitoring

EMC
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In this lesson we saw a number of commands that are used to monitor the health and
status of a VPLEX environment.
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Lesson: Configure Monitoring

During this lesson the following topics are covered:
+  Create VPLEX monitors in a VPLEX environment

+ Use existing monitors in a VPLEX environment

EMC
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This lesson covers VPLEX monitor functions.
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End-to-End Monitoring
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The performance monitoring dashboard provides a customized view into the performance of

your VPLEX system. You decide which aspects of the system's performance to view and
compare.

Performance information for the current 5-minute window is displayed as a set of charts,
including:
+ WAN Link Performance chart
« WAN Link Usage chart
« Back-end Latency chart
» Front-end Latency chart
+ Rebuild Status chart
« CPU Utilization chart
+ Front-end Aborts chart
« Subpage Writes chart
« Front-End Throughput chart
» Front-End Bandwidth

narasimharao.nelluri@daimler.com Module: VPLEX Monitoring

37



Copyright 2015 EMC Corporation. All rights reserved.

View the Monitored Statistics
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EMC

Here we see the Disk Read Performance report. This shows us various volumes read latency

distribution in microseconds on the specified storage volume.

Statistic parameters are listed in the VPLEX CLI Guide.
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VPlexcli Pre-Configured Monitors

+ Automatic scripted command
— report create-monitors

L]

Creates three monitors per director
— Cluster_n_Dir_nn_diskReportMonitor
— Cluster_n_Dir_nn_portReportMonitor
— Cluster_n_Dir_nn_volumeReportMonitor

Output files written to: /var/log/VPlex/cli/reports/

+ Verify creation of monitors
— 11 //monitoring/directors/*/monitors

+ In a large system (>1000 volumes) it can take some time to setup the
monitors

— No impact to host performance
imp perfor —

Module: VPLEX Monitoring

© Copyright 2015 EMC Corporation. All rights reserved

The creation of the base monitors has been simplified with the report create-monitors
script command. This creates three monitors that target different aspects of the VPlex
configuration, one for the Disks, one for the Ports and one for the Volumes.
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VPlexcli Monitoring Custom Script

Using the monitors command script

+ Command script used to ease monitor creation. Used as follows:
— script -i monitors
— monitors --help
— monitors start -d <duration> -f 10 -s
“cache.*,directory.* ,ramf.* 6 fe-
director.* ,director. *,storage-volume.write-
latency, storage-volume. read-latency”

EMC
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This command creates monitors and file sinks for all directors in the system, for specified
duration and polling frequency. It is more suited for focused performance testing rather
than general data collection.

CAUTION: Do NOT leave unattended for long periods of time, as files can grow unbounded
if left running indefinitely.
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Monitor Configuration Steps

1. Determine the type of statistic to collect
monitor stat-list

2. Determine how often the monitor should collect statistics

3. Create a monitor
monitor create

4. Add one or more sinks to the monitor
monitor add-sink

5. Update/Collect statistics

6. Monitor output location:
/var/log/VPlex/cli/

EMC
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To create and operate a monitor, use the following general steps:

1. Determine the type of statistic to collect from the target object.
-Use the monitor stat-list category and/or the monitor stat-list * command to
display the statistics to include in the monitor.
-Note whether the statistic you want to collect requires an argument (port number,
volume ID).

2. Determine how often the monitor should collect statistics.
3. Use the monitor create command to create a monitor.

4. Use the monitor add-sink command to add one or more sinks to the monitor. The
monitor begins operation (polling and collecting performance data) when the sink is
added to the monitor. To disable automatic polling without deleting the monitor or its
sink(s), you can either use the set command to change the monitor’s period attribute to
0, or change the sink’s enabled attribute to false.

5. Use the monitor collect command to update/collect statistics immediately without
waiting for the monitor’s automatic collection.

6. Monitor output. Console sinks will display monitor output on the console. For file sinks,
navigate to /var/log/VPlex/cli/ on the management server and use the tail -f filename to
display the output or send output to a csv file, open the file in Microsoft Excel and create
a chart.

narasimharao.nelluri@daimler.com
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Create a Monitor

VPlexcli:/> monitor stat-list

be-prt, cache, cg, com-cluster-io, director, directory, fc-com-port, fe-director, fe-lu, fe-prt,
ip-com-port, ramf, rp-spl-node, rp-spl-vel, storage-volume, virtual-volume, wrt-pacing

VPlexcli:/> monitor create --name |TestMonitor |--director /engines/engine-1-1/directors/director-1-

1-A --stats fe-prt.* --targets Jengines,/engine-1l-1/directors/director-1-1-A/hardware/ports/A0-
FCO 1

Successfully created 1 monitor(s} out of 1.

VPlexcli:/monitoring/directors/director-1-1-A/monitors> monitor add-file-sink --monitor -

file /var/log/VPlex/cli/TestMonitorOutput.csv

VPlexcli:/monitoring/directors/director-1-1-A/monitors/TestMonitor/sinks> 11 file/
/monitoring/directors/director-1-1-A/monitors/TestMonitor/sinks/file:
Name Value

enabled true

format csv
sink-to /varflngUFlexfcliITeStMQ:ithOutput.CSr
type file

© Copyright 2015 EMC Corporation. All rights reserved Module: VPLEX Monitoring ﬁ 42

Performance monitoring collects and displays statistics to determine how a port or volume
is being used, how much I/0 is being processed, CPU usage, and so on. The VPLEX collects
and displays performance statistics using two user-defined objects, Monitors and Monitor
Sinks. Before Creating our monitor, first use the monitor stat-list command to display the
available statistics. Monitors gather the specified statistics, while Monitor Sinks direct the
output to the desired destination. Monitor sinks include the console, a file, or a combination
of the two. The monitor defines the automatic polling period, the statistics to be collected,
and the output of the format. The monitor sinks define the output destination.
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Create a Default Monitor Set

VPlexcli:/> report create-monitors

Creating monitor diskReportMconitor on Director director-1-1-B monitoring 12 targets, file
/var/log/VPlex/cli/reports/diskReportMonitor director-1-1-B.csv.

Successfully created 1 monitor(s) out of 1.

time: 0 sec

Creating monitor volumeReportMonitor on Director director-1-1-B monitoring 3 targets, file
/var/log/VPlex/cli/reports/volumeReportMonitor director-1-1-B.csv.

Successfully created 1 meoniter(s) out of 1.

time: 0 sec

Creating monitor portReportMonitor on Director director-1-1-B monitoring 16 targets, file
/var/log/VPlex/cli/reports/portReportMonitor director-1-1-B.csv.

Successfully created 1 monitor (s} out of 1.

time: 0 sec

Creating monitor diskReportMonitor on Director director-1-1-A monitoring 12 targets, file
/var/log/VPlex/cli/reports/diskReportMonitor director-1-1-A.csv.

Successfully created 1 monitor(s) out of 1.
Copyright 2015 EMC Corporation. &l rights reserved lodule: VPLEX Monitoring ﬁ 43

Creates three monitors for each director in the system. Monitors are named:

Cluster_n_Dir_nn_diskReportMonitor
Cluster_n_Dir_nn_portReportMonitor
Cluster_n_Dir_nn_volumeReportMonitor

The period attribute for the new monitors is set to 0 (automatic polling is disabled). Use the
report poll-monitors command to force a poll.

Each monitor has one file sink. The file sinks are enabled. By default, output files are
located in /var/log/VPlex/cli/reports/ on the management server.
Output filenames are <Monitor name>_<Cluster_n_Dir_nn.csv
Disk report monitors collect:
storage-volume.per-storage-volume-read-latency

storage-volume.per-storage-volume-write-latency

Port report monitors collect:
be-prt.read
be-prt.write
fe-prt.ops
fe-prt.read
fe-prt.write

Volume report monitors collect:
virtual-volume.ops
virtual-volume.read

virtual-volume.write

narasimharao.nelluri@daimler.com
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Manually Run Monitor Polling

Collecting
Collecting
Collecting
Collecting
Collecting
Collecting
Collecting
Collecting
Collecting

data
data
data
data
data
data
data
data
data

for
for
for
for
for
for
for
for
for

director
director
director
director
director
director
director
director
director

VPlexcli:/> report poll-monitors

director-1-1-2
director-1-1-2&
director-1-1-2
director-1-1-B
director-1-1-B
director-1-1-B
director-2-1-&
director-2-1-2
director-2-1-A

monitor
monitor
monitor
monitor
monitor
monitor
monitor
monitor

monitor

director-1-1-A diskReportMonitor.
director-1-1-A portReportMonitor.
director-1-1-A volumeReportMonitor.
director-1-1-B_diskReportMonitor.
director-1-1-B_portReportMenitor.
director-1-1-B volumeReportMonitor.
director-2-1-A_ diskReportMonitor.
director-2-1-A portReportMonitor.
director-2-1-A_volumeReportMonitor.

Copyright 2015 EMC Corporation. All rights reserved

EMC
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The monitors created by the report create-monitors command have their period attribute
set to 0 seconds (automatic polling is disabled) and one file sink.

Use this command to force an immediate poll and collection of performance data for
monitors created by the report create-monitors command.

Output is written to files located in /var/log/VPlex/cli/reports/ on the management

server.

Copyright 2015 EMC Corporation. All rights reserved.
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Aggregate the Reports

VPlexcli:/> report aggregate-monitors
Aggregating port reports at cluster cluster-2
Aggregating port reports at cluster cluster-1
Aggregating volume reports at cluster cluster-2
Aggregating volume reports at cluster cluster-1
Aggregating disk reports at cluster cluster-2

Aggregating disk reports at cluster cluster-1

EMC
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Here we aggregate the reports generated by the report create-monitors or monitor
commands. The reports are aggregated by cluster. An aggregate report is generated for:

» Each cluster
« Each type of per director report in the specified directory

This command assumes that the per director reports have filenames in the format:
<report type>ReportMonitor_<director>.csv

All other files in the directory will be ignored. Aggregate report filenames are in the format
<report type>Performance_<cluster>.csv

If an aggregate report already exists, it is overwritten.

Output files saved in /var/log/VPlex/cli/reports/
+ diskPerformance_cluster-1.csv
« diskPerformance_cluster-2.csv
« portPerformance_cluster-1.csv
 portPerformance_cluster-2.csv
+ volumePerformance_cluster-1.csv

» volumePerformance_cluster-2.csv

narasimharao.nelluri@daimler.com

Copyright 2015 EMC Corporation. All rights reserved. Module: VPLEX Monitoring 45



Add the Monitor Report to the Scheduled Tasks

VPlexcli:/> schedule add -t “0 1 * * *“ —c report

poll-monitors /
1. Minute

VPlexcli:/> 3.Day of Month 5. Day of Week

2. Hour 4. Month

EMC
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Schedule a job to run at the specified time(s). Example shown will run the report poll-
monitors command at 1AM every day.
Required arguments:

+ -t --time <time> - * Date and time the job executes in crontab-style format
enclosed in quote marks. Values are specified in the crontab-style format: <Minute>
<Hour> <Day of the Month> <Month> <Day of the week>

— 1. Minute - 0-59
— 2. Hour - 0-23
— 3. Day of the Month - 1-31
— 4. Month - 1-12, January=1...December=12
— 5. Day of the week - 0-6, Sunday=0...Saturday=6
« =c -=-command <command> - * The CLI command to be executed at the specified

time.

* - Argument is positional.

narasimharao.nelluri@daimler.com
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Perpetual Performance Monitors

- Always on, started from system setup, cannot be modified, disabled,
or deleted

+ Records a default set of performance categories
« One file per director, local to a cluster

« Files written to /var/log/VPlex/cli/ and files end in
...PERPETUAL._vplex_sys_perf_mon.log

- Files capped at 10MB, and rotated up to 10 times

+ Files can be copied for offline analysis

EMC
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The perpetual performance monitor files are rolled over in a way that is not very user-
friendly for this script. The currently open monitor file is capped at 10MB per director, and
up to 10 files are stored (.log, .log.1, .log.2, and so on.) Because different I/0O activity on
the director can result in a different amount of generated performance statistics, each
director's file can get out of time sync.

Chances are you might see the most recent perpetual monitor file for one director spans a
short time and is quite small, yet another director's currently open file may span several
days and approach 10MB.

narasimharao.nelluri@daimler.com
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Perpetual Performance Monitors

service@VPLEX-Clusterl| /var/log/VPlex/c ls

audit.log 2015020517153%9
audit.log_20150205174654
audit.log_20150318132657
authentication-service-configuration.log
bole.log 20150 145624
bole.log_20150318132656
CACertSubjectInfo.txt
CallHomeInfo.properties
CallHomeTemplate.xml
capture
capture.log_Z0150318132656
client.log_20150318132657.9
cluster-witness-config.xml
connections

crontab

cst_conf bkup 2.0.1.tar
defanlt.cacexts

director-1-1-A PERPETUAL_vplex_sys_perf _mon_28.zip
director-1-1-A PERPETUAL_vplex_sys_perf_mon.log
director-1-1-A PERPETUAL vplex sys_perf mon.log.l
director-1-1-A PERPETUAL vplex_sys_perf mon.log.l0
director-1-1-A PERPETUAL_vplex_sys_perf _mon.log.2

HostCertSubjectInfo.txt
installer.log
instance.properties.yy
ipconfig.xml

jaas.config

jaas.config.yy
ListenerEventQParameters.xml
monitor.log 20150207145624
monitor.log 20150207145624.1
monitor.log_20150207145624.2
monitor.log_20150207145624.3
session.log_service 10.12.246
session.log service 10.12.246
session.log_service_10.126.96
session.log_service_10.126.96
session.log_service 10.126.96
session.log service 10.
session.log_service_10.
session.log_service_l10.
session.log_service 10.
session.log service 10.25
session.log_service_10.251.33

50.42.

.111_W14300554_200210
.111_W14352 201503624
.23_W1430443_20120329
.23_W1430424_20150501
.23_W1430502_20150501

6.23_W1430665_ 21001038

23_W1430737_20150500

6.23 W14362893 2015736

.23 _W1431433_ 20150154
197 _W14320450_2015310
.69_W14306906_2015327

© Copyright 2015 EMC Corporation. All rights reserved.
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EX Monitoring

Here we see the contents of the folder where the perpetual monitors are written. Notice the

naming convention of the monitor files.
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Lesson Summary

During this lesson the following topics were covered:
* Monitoring in the GUI

Pre-configured monitors

How to configure a monitor

Perpetual Performance monitors

EMC
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In this lesson we covered the monitors that can be configured or are already pre-configured
in a VPLEX.
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Lesson: Analyze Monitor Data

During this lesson the following topics are covered:
« Analyze monitor output

«  Use tools to review and monitor performance metrics

EMC
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This lesson covers monitor output analysis.
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VPlexcli Monitor Categories

+ 15 high-level categories each with subcategories

- List all categories
— VPlexcli:/> monitor stat-list

Output:
+ be-prt, cache, cg, director, directory, fc-com-port,
+ fe-director, fe-lu, fe-prt, ip-com-port, ramf, rdma,
+ storage-volume, virtual-volume, wrt-pacing

+ To see all subcategories:

VPlexcli:/> monitor stat-list *

+ Monitoring has no impact on host performance

EMC
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Refer to the VPLEX CLI Guide, Performance Monitoring section for a complete listing and
explanation of each category.
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Monitor stat-list

VPlexcli:/> monitor stat-list *

Name Target Type Units

be-prt.read backend-port counter KB/s

be-prt.write backend-port counter KB/s

cache.dirty n/a reading KB

cache.miss n/a counter counts/s

cache.rhit n/a counter counts/s

cache.subpg n/a counter counts/s

cg.closure consistency-group bucket us

cg.delta-util consistency-group reading %

cg.drain-lat consistency-group bucket us

cg.exch-bytes consistency-group counter KB/s

cg.exch-lat consistency-group bucket us

cg.exch-pages consistency-group counter counts/s

cg.input-bytes consistency-group counter KB/s

cg.input-ops consistency-group counter counts/s

cg.inter-closure consistency-group bucket us

cg.outOfDate-counter consistency-group counter counts/s

cg.pipe-util consistency-group reading %

EMC
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Statistics are grouped into sub-categories.
Use the monitor stat-list command followed by the <Tab> key to display the statistics
sub-categories. Some stat categories need to be pointed to a particular target. The Type
column is discussed on upcoming slides.
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Types of Statistics

+ counters - Monotonically increasing value (analogous to a
car’s odometer). Counters are used to count bytes,
operations, and errors. Often reported as a rate such as
counts/second or KB/second.

- readings - Instantaneous value (analogous to a car’s
speedometer). Readings are used to display CPU utilization,
memory utilization. Value can change every sample.

- buckets - Histogram of ‘bucketized’ counts. Buckets are
used to track latencies, determine median, mode,
percentiles, minimums and maximums.

EMC
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VPLEX collects and reports three types of statistics:

1. Counters - Monotonically increasing value (analogous to a car’s odometer) Counters
are used to count bytes, operations, and errors. Often reported as a rate such as
counts/second or KB/second.

2. Readings - Instantaneous value (analagous to a car’s speedometer) Readings are
used to display CPU utilization, memory utilization. Value can change every sample.

3. Period-average - Average of a series calculated over the last sample period. If:
current_reading_sum is the sum of all readings for the particular statistic since the
monitor’s creation, and previous_reading_sum is the count of all readings for the
statistic since the monitor’s creation period-average = (current_reading_sum -
previous_reading_sum)/ (current_reading_count - previous_reading_count)

4. Buckets - Histogram ofbucketized counts. Buckets are used to track latencies,
determine median, mode, percentiles, minimums and maximums. Period-averages
apply only to latency stats. They are calculated kind of like counters. Reading of two
counters at t=0 (total latency and total ops), and then another reading at t=30. Then
some math is done to derive the average latency of all the operations that completed in
the time period.
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Bucket Statistics

Port FCA13 Bucket Statistics
Read Latency in msec

Latency 50-99 100-149 150-199 Overflow

10% 66% 21% 1% 2%

EMC
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When using bucket statistics, you track the number of instances or times that a particular
event takes place. For example, here we see a read latency for a single port.
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Name

Name

.ops

.read
.read-lat
.write
.write-lat

Monitor Targets

VPlexcli:/> monitor stat-list fe-prt

Target

Type

frontend-port | counter

frontend-port | counter

frontend-port | bucket

frontend-port | counter

frontend-port | bucket

li:/>|monitor |stat-list

.subpg| n/a

Target | Type

reading
counter
counter

counter

cache
Units

KB
counts/s
counts/s

counts/s

counts/s
KB/s

us

KB/s

us

Copyright 2015 EMC Corporation. All rights reserved

EMC

Module: VPLEX Monitoring 55

Many statistics require a target port or volume to be specified. Output of the monitor stat-
list command identifies which statistics need a target defined, and the type of target
required when a monitor is created. Some monitor entries require you to specify a target
when collecting their data. Use the monitor stat-list to determine if targets will be

required.
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Lab: System Monitoring

This lab covers how to monitor the VPLEX
environment.

System Monitoring

Configure Monitors

EMC
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This lab covers how to monitor the VPLEX environment.
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Lesson Summary

During this lesson the following topics were covered:

* VPLEX monitor output
+ Types of statistics generated

EMC
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In this lesson we demonstrated how to analyze the data that comes out of the VPLEX
monitors and how to use it to target your troubleshooting efforts.
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Module: Summary

Key points covered in this module:

* Show how VPLEX sends events and system reports to an
ESRS Gateway.

* How to perform basic maintenance on various VPLEX
aspects.

+ How to configure and perform routine monitoring of a VPLEX
instance.

EMC
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This module covered system and performance monitoring. There is also a VPLEX
Troubleshooting course and a VPLEX Performance course, each with more detailed
instruction on how to monitor, troubleshoot, and increase the performance of the VPLEX.
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Course Summary

Key points covered in this course:
Common VPLEX terms, configuration options, hardware and software architecture
Installation of a VPLEX Metro configuration
How data flows within a VPLEX system
Managing VPLEX using the Unisphere and the CLI
Provisioning virtual volumes to hosts
Encapsulating an existing SAN storage volume into VPLEX
Creating Distributed storage
Performing VPLEX mobility

Performing routine VPLEX monitoring tasks

EMC

Copyright 2015 EMC Corporation. All rights reserved. Module: VPLEX Monitoring

This course covered common VPLEX terms, configuration options, hardware and software
architecture, Installation of a VPLEX Metro configuration, How data flows within a VPLEX
system, Managing VPLEX using the Unisphere and the CLI, Provisioning virtual volumes to
hosts, Encapsulating an existing SAN storage volume into VPLEX, Creating Distributed
storage, Performing VPLEX mobility and Performing routine VPLEX monitoring tasks.
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