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Course Overview

This Specialist level course provides participants with an in-depth understanding of
configuration tasks on the VMAX3 Family of arrays. Key features and functions of the
VMAX3 arrays are covered in detail. Topics include storage provisioning concepts,
Description virtual provisioning, automated tiering (FAST), device creation and port management,
service level objective based storage allocation to hosts, and eNAS. Participants will
use Unisphere for VMAX and Solutions Enabler (SYMCLI) to manage configuration
changes on the VMAX3 arrays.

. IT professionals responsible for managing VMAX3 arrays in Open Systems
environments.

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

Provide an overview of VMAX3 configuration and storage provisioning

Describe virtual provisioning concepts and automated tiering in VMAX3 arrays
Create VMAX3 thin devices and manage ports and port characteristics

Perform service level objective based provisioning to hosts

Set/change Host I/0 limits, SLO and Workload Type

Monitor Storage Resource Pools and SLO Compliance

Use Unisphere for VMAX for Workload Planning

Provide an overview of the eNAS solution for VMAX3 Arrays and manage eNAS
Provide an overview of VMAX3 storage management in a virtualized environment

Objectives

© Copyright 2015 EMC Corporation. All rights reserved

This course provides participants with an in-depth understanding of configuration tasks on the
VMAX3 Family of arrays. Key features and functions of the VMAX3 arrays are covered in detail.
Topics include storage provisioning concepts, virtual provisioning, automated tiering (FAST),
device creation and port management, service level objective based storage allocation to hosts,
and eNAS. Participants will use Unisphere for VMAX and Solutions Enabler (SYMCLI) to manage
configuration changes on the VMAX3 arrays.
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Agenda

Days 1 & 2

Module/Lessons
= VMAX3 Configuration Management Overview

VMAX3 Overview
VMAX3 Storage Provisioning Overview

= VMAX3 - Virtual Provisioning and FAST Concepts

Virtual Provisioning and FAST Overview
FAST Algorithms and Parameters

*  Device Creation and Port Management

Device Creation
Port Management

. storage Allocation using Autoprovisioning Groups

Autoprovisioning Groups Overview

Host Considerations - Storage Allocation
Service Level Objective based provisioning with
Unisphere

Service Level Objective based provisioning with
SYMCLI

© Copyright 2015 EMC Corporation. All rights reserved.

tabs

Explore VMAX3 Environment with
Unisphere for VMAX and SYMCLI
Port Management with Unisphere and
SYMCLI

Service Level Objective based provisioning
with Unisphere for VMAX

Service Level Objective based provisioning
with SYMCLI

Cascaded Storage Groups - Moving devices
non-disruptively and changing SLO
Managing Host I/0 Limits

Here is the agenda for the first two days.
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Agenda - Day 3

= Monitoring and Workload Planning with Unisphere for VMAX - Monitoring SRP and SLO Compliance with

. Monitor SRP Unisphere for VMAX
*  Monitor SLO Compliance = Workload Planning with Unisphere for
*  Workload Planning with Unisphere VMAX
+  eNAS Overview +  Allocate storage to eNAS with Unisphere
= eNAS Management for VMAX File Dashboard
*  Unisphere for VMAX File Dashboard »  Create FS/Share on VMAX3 Storage with
+  Managing File Systems/Shares Unisphere for VNX

+ Management in a Virtualized Environment
= Virtual Server Management - Unisphere for VMAX
*  EMC VSI for VMware vSphere Web Client

© Copyright 2015 EMC Corporalion. All rights res=rved. Course Overview and Agenda 1

Here is the agenda for day three.
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Module: VMAX3 Configuration Management
Overview

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

« Describe the VMAX3 with HYPERMAX OS 5977 Family of
arrays

+ Provide overview of key features
+ Articulate VMAX3 Storage Provisioning concepts
+ Identify the available tools for managing VMAX3 arrays

This module provides an overview of the VMAX3 Family of arrays with HYPERMAX OS 5977. Key
features and storage provisioning concepts are covered. The CLI command structure for
configuration, and how to perform configuration changes with Unisphere for VMAX are also

described.
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Lesson: VMAX3 Overview

This lesson covers the following topics:
« VMAX3 Model Comparison
+ Key Features

+ Management Tools

This lesson provides an overview of the VMAX3 Family of arrays with HYPERMAX OS 5977. We
compare the three models and list the key features. Software tools use to manage VAMX3 arrays

are also introduced.
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VMAX3 Family with HYPERMAX OS 5977

VMAX 400K
A
VMAX 40K
}>_' VMAX 20K
[ —
-
[—
a Factory preconfigured
3 100% Virtually Provisioned
6 Can be configured as all Flash
W Rapidly provision storage
Set Service Level Objectives

The VMAX3 Family with HYPERMAX OS 5977 release delivers a number of revolutionary changes.
The HYPERMAX Operating System provides the first Enterprise Data Platform with a data services
hypervisor running natively. The density optimized hardware and Dynamic Virtual Matrix deliver
dramatic improvements in throughput, performance, scale, and physical density per floor tile.

The VMAX3 Family with HYPERMAX OS 5977 encompasses three new array models: VMAX 100K,
VMAX 200K and VMAX 400K. The VMAX 100K for Enterprise and commercial data centers, the
VMAX 200K for most Enterprise data centers, and the VMAX 400K for large-environment
Enterprise data centers. For high-demand storage environments, where extremely low latency
and high IOPS are required, all the VMAX3 Family arrays can be configured with all flash. VMAX3
arrays are pre-configured with array-based software and hardware configurations based on pre-
packaged Service Level Objectives (SLOs).

In previous versions of the VMAX Family, the operating system was called Enginuity. Starting with
VMAX3, the array operating system is called HYPERMAX OS.

Just like the VMAX 10K arrays, the VMAX3 family arrays will be 100% virtually provisioned and
pre-configured in the factory. The arrays are built for management simplicity, extreme
performance and massive scalability in a small footprint. With the VMAX3 Family of arrays,
storage can be rapidly provisioned with a desired Service Level Objective (SLO).

EMC Solutions Enabler (SE) version 8.0 and Unisphere for VMAX version 8.0 provide array
management and control.
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VMAX3 Arrays - Common Features

VMAX 100K, 200K, 400K
Feature Description

b |

Maximum Drives per Engine

(720) 2.5” L4

(360) 3.5”

Drive Options

Hybrid (mixed drive types)
All-Flash

DAE Mixing

60-drive and 120-drive behind an engine
Single increments

Power Options

Three-Phase Delta (50 amp), WYE (32 amp)

* Single-Phase (32amp)

Dispersion

* System Bays 2-8, up to 25 meters from System Bay 1

Vault

Vault to Flash in engine

Racking Options

Single engine
Dual engine
Third-party racking

Service Access

© Copyright 2015 EMC Corporation. All rights reserved

* Integrated service processor in System Bay 1

* Management Module Control Station (MMCS)

Service tray on additional system bays

Common features throughout the VMAX3 Family include maximum drives per engine; both hybrid
and all-Flash, DAE mixing behind engines in single increments, power configuration options,
system bay dispersion, multiple racking options and service access points. Also, Vault to Flash in
engine is implemented on the with VMAX3 Family, which is a change from the previous vaulting
process. Service access is provided by a Management Module Control Station (MMCS), which is
the integrated service processor located in System Bay 1.

Copyright 2015 EMC Corporation. All rights reserved.
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VMAX3 Arrays - Model Comparison

VMAX 100K VMAX 200K VMAX 400K

# of Engines 1-2 1-4 1-8

Cache/Engine 512GB or 1TB 512GB, 1TB, or 2TB 512GB, 1TB, or 2TB

Enaine Tvpe 2.1 GHz 2.6 GHz 2.7 GHz
9 yp 24-core 32-core 48-Core

Max 2.5" Drives 1440 2880 5760

Max 3.5" Drives 720 1440 2880

Max Usable Capacity 0.5 PBu 2.1 PBu 4.0 PBu

Max FE Ports 64 128 256

Infiniband Fabric Dual 12-Port switches Dual 12-Port switches Dual 18-Port switches

This table shows a comparison of all three VMAX3 Family arrays.

The VMAX 100K is configured with one to two engines. With the maximum two-engine
configuration, the VMAX 100K supports up to (1440) 2.5” drives, or up to (720) 3.5" drives,
providing up to 0.5 Petabytes of usable capacity. When fully configured, the 100K provides up to
64 front-end ports for host connectivity. The internal fabric interconnect uses dual Infiniband 12-
port switches for redundancy and availability.

The VMAX 200K is configured with one-to-four engines. With the maximum four-engine
configuration, the VMAX 200K supports up to (2880) 2.5” drives, or up to (1440) 3.5” drives,
providing up to 2.1 Petabytes of usable capacity. When fully configured, the 200K provides up to
128 front-end ports for host connectivity. The internal fabric interconnect uses dual Infiniband 12-
port switches for redundancy and availability.

The VMAX 400K is configured with one to eight engines. With the maximum eight-engine
configuration, the VMAX 400K supports up to (5760) 2.5” drives, or up to (2880) 3.5” drives,
providing up to 4 Petabytes of usable capacity. When fully configured, the 400K provides up to
256 front-end ports for host connectivity. The internal fabric interconnect uses dual Infiniband 18-
port switches for redundancy and availability.

Copyright 2015 EMC Corporation. All rights reserved. VMAX3 Configuration Management Overview



Single Engine/Dual Engine Bay Configurations

Single Engine / Dual Engine
[
System Bay 1 System Bays 2-8 System Bay 1 System Bays 2-4

Empry ety
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18 DAE R
Daisy Daisy 18 DAE s ses
Direct B DAE Direct B DAE Dit:::ir:t:ae DEnn:g:tEB%‘n’AdE
Engine 1 Engine Odd
Direct A DAE Direct A DAE rec Direct A DAE
Daisy 1A DAE Engine Even
= Doy IADAR Direct B DAE Direct B DAE
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\ | \
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VMAX3 Family arrays can be either in Single Engine Bay configuration or Dual Engine Bay
configuration.

In a single engine bay configuration, as the name suggests, there is one engine per bay
supported by the power subsystem, and up to six (6) DAEs. Two of the DAEs are direct-attach to
the engine, and each of them can have up to two additional daisy-chained DAEs.

The dual engine bay configuration contains up to two engines per bay, a supporting power
subsystem, and up to four (4) DAEs. All four DAEs in the bay are direct-attach, two to each
engine; there is no daisy-chaining in the dual engine bay.

In both single and dual engine systems, there are unique components only present in System Bay
1 which include the KVM (Keyboard, Video, Mouse), a pair of Ethernet switches for internal
communications, and dual Infiniband switches (a.k.a., Fabric or MIBE) used for the fabric
interconnect between engines. The dual Infiniband switches are present in multi-engine systems
only. In system bays 2 through 8 a work tray is located in place of the KVM and Ethernet
switches, and provides remote access to scripts, diagrams, and other service processor
functionality

Copyright 2015 EMC Corporation. All rights reserved. VMAX3 Configuration Management Overview 10



Single Engine/Dual Engine Bay Configurations

VMAX3 Family arrays can be either in Single Engine Bay configuration or Dual Engine Bay
configuration.

In a single engine bay configuration, as the name suggests, there is one engine per bay
supported by the power subsystem, and up to six (6) DAEs. Two of the DAEs are direct-attach to
the engine, and each of them can have up to two additional daisy-chained DAEs.

The dual engine bay configuration contains up to two engines per bay, a supporting power
subsystem, and up to four (4) DAEs. All four DAEs in the bay are direct-attach, two to each
engine; there is no daisy-chaining in the dual engine bay.

In both single and dual engine systems, there are unique components only present in System Bay
1 which include the KVM (Keyboard, Video, Mouse), a pair of Ethernet switches for internal
communications, and dual Infiniband switches (a.k.a., Fabric or MIBE) used for the fabric
interconnect between engines. The dual Infiniband switches are present in multi-engine systems
only. In system bays 2 through 8 a work tray is located in place of the KVM and Ethernet
switches, and provides remote access to scripts, diagrams, and other service processor
functionality
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Engine Front

Director Boot Drive
g J

Even Director
|<—Power Supply H

" 0dd Director
<Power Supply B
<«Power Supply A

Fans
(5 per director)

EMC'

There are two directors per engine: an Even Director (for example, Director 2, 4, 6 or 8) and an
0Odd Director (such as Director 1, 3, 5 or 7). A boot drive* is included in each director, along with
five cooling fans and redundant power supplies. Power Supply A is on the bottom of each director
and uses a gray connector. Power Supply B is on the top, using a black connector.

*The boot drive is used to boot HYPERMAX OS 5977 onto the director. It holds emulation binaries
and contains firmware binaries for the devices in the system. It also contains the director’s error
logs and some IMPL related configuration data. This is what the EEPROM was in legacy systems.
In legacy systems, the boot device was installed on the director board and not removable, unless
the director was removed from the chassis. In this system, the 16GB boot drive is accessible and
can be replaced while the director is online.

Copyright 2015 EMC Corporation. All rights reserved. VMAX3 with HYPERMAX OS 5977 Introduction 12



Bay Components - Engine Rear

Mgmt. Slot Slot Slot Slot Slot Slot Slot Slot Slot Slot Slot
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o T n
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MMCS/MM* Fabric (SIB)
*MM displayed in this image (Engine 2-8)
EMC

The rear of the engine contains the Management Module Control Stations (Engine 1 only) or the
Management Modules (all other Engines), Flash modules, Back-end modules, Front-end I/O
modules, and Fabric-connect modules (SIBs). Slots are numbered 0 through 10 across the top,
and module types are slot-specific, as shown here.

In the event of a vault, the VMAX 100K, 200K and 400K systems use the flash SLICs, not disk.

Copyright 2015 EMC Corporation. All rights reserved.

VMAX3 with HYPERMAX OS 5977 Introduction

13



Director Port Layout
Slot Slot Slot  Slot Slot Slot  Slot Slot Slot  Slot Slot
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Physical port numbering has not changed. When connecting to an I/O module, ports are

numbered 0 through 3 from top to bottom on the module. I/O modules with two ports (not
shown) are labeled Port 0 and 1 from bottom to top. Fabric ports are numbered 0 to 1 from
bottom to top as well. Fabric Port 0 connects to Fabric A. Fabric Port 1 connects to Fabric B.

VMAX3 is designed to support 32 ports per director, ports 0 through 31. These logical ports are
numbered left to right, bottom to top, across the eight slots available for front-end and back-end
connectivity. Ports 0, 1, 2, 3, 20, 21, 22, and 23 are reserved and not currently used. Slots 4
through 11 and 24 through 31 can be used for front-end connectivity. Ports 12 through 19 are
used for back-end connectivity. On the SIB, ports 0 and 1 are used for connectivity to the fabric

in each director. Port numbers do not become available unless an I/O module is inserted in the
slot.
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60-Drive DAE Components

LCCA LCCB

Fan

Power Supply (PS)
/ (x2)

/ Interconnect

Disks T—— — it /Module(lCM)
(x60) &w‘ (x2)

Shipping screws to be removed for servic

© Copyright 2015 EMC Corporation. All rights reserved

60-Drive DAE components include:

Fans = N+1 (three total) with adaptive cooling (if one fails, others will speed up to ensure
proper cooling)

LCC = Link Control Card - connectivity to disks
Disks = 60 Disks - 3.5”, multiple sizes and speeds

PS = Power Supply - PSA and PSB for redundant power (each with dual power connections
from PDU)

ICM = Inter Connect Module (back-end modules connect to LCCs through the cable
connections to the ICM)

As marked in red above, all DAEs will be screwed into the rack per shipping requirements.
These 4 screws will need to be removed in order to service the given DAE and/of its internal
components.

Copyright 2015 EMC Corporation. All rights reserved. VMAX3 with HYPERMAX OS 5977 Introduction
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120-Drive DAE

Fan

System Status Card (SSC)

Shipping screws to be removed for service

120-Drive DAE components include:

SSC = System Status Card - Responsible for environmental monitoring of the DAE
components

Fans = N+2 (10 total) with adaptive cooling (if one fails, others will speed up to ensure
proper cooling)

LCC = Link Control Card - connectivity to disks
Disks = 120 Disks - 2.5”, multiple sizes and speeds
PS = Power Supply - PSAO0/PSA1 and PSB0O/PSB1 for redundant power

As marked in red above, all DAEs will be screwed into the rack per shipping requirements.
These 4 screws will need to be removed in order to service the given DAE and/of its internal
components.

Copyright 2015 EMC Corporation. All rights reserved. VMAX3 with HYPERMAX OS 5977 Introduction
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2U Power Distribution Unit (PDU)

2U PDU Features

* Combines PDP and PDU functionality
* 24 outlets per PDU

* Breaker protected in groups of four

* Available in 3 power options

* Weighs 15Ibs (7kg)

JOVOOQ)

EMC'

VMAX3 Family systems introduce the new 2U PDU. This PDU combines PDP and PDU functionality.
There are 24 outlets per PDU broken up into six groups of four. Each group is connected to a
breaker. Breakers are accessed through the rear door. The “power tees” are used to turn on
(push in) or turn off (pull out) the power for that particular bank of ports on the given PDU. The
two blue triangles in the center are used to lock/unlock the PDU from the rack. These are used in
the event of rack-mounting and/or replacing a PDU. This PDU is available in 3 power options:
Three-Phase Delta, Three-Phase Wye and Single-Phase power. Each outlet on a given breaker is
responsible for a specific component. For example; PDU Zone B, outlet 10 (breaker 3) is
responsible for supplying power to the KVM. Wiring diagrams are available through Simplified
SymmWin verification scripts.

Note: Color-coding is for knowledge transfer only and does not reflect any documented
troubleshooting method.
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Accessing the System
Point-Of-Service Work Tray

Located in System Bays 2-8

Q Internal connection to system

KVM Local access to System Bay

requiring FRU
Same as previous VMAX arrays :

Located in System Bay 1
No CE laptop required

When accessing a VMAX3 system it is important to determine where you're work would best be
completed from. For example, if you have a service call to replace a drive in a dispersed system
located in a DAE in system bay 4, it may be easier and more efficient to complete this task from
the point of service work tray located in the same bay as the given FRU. The next few slides will
discuss how we make this connection.
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Management Modules and
Switches
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The VMAX3 systems include:

Two Management Module Control Stations (MMCSs), which are preinstalled in Engine 1. The
MMCS combines the management modules and control station hardware into a single module and
is used as the Service Processor.

Two Management Modules (MM) per engine (2 through 8), which provide management ports that
connect to the Ethernet switch in System Bay 1.

Two GS900/16 Ethernet switches, which connect to every engine and the matrix (through the a
management port), and resides in System Bay 1 only.
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MMCS Cable Diagram

violet, switch B
black, guest OS
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green, switch A
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EII 039-004-110
B — yellow
‘ £—afFEnmem—-l] USB/CS code load

light gray

To front door light bar\ 039-004-113 B
. oy -

s L

customer ethernet port

39-004-110
USB to KVM
mouse/keyboard

EMC

Shown here is the MMCS cable diagram.
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Configure Remote Support

Devices must be deployed as MMSC-1 and MMSC-2

Add New Managed Device

Gatewsy HA Cluster  ESRSGW_11145366_13053009531854 Gateway HA Cluster ESRSGW_11145366_13053009531854

Ste D 11145366, 117900, 12202297, 3437512, 38571 Ste D 11145366, 117900, 12202297, 3437512, 38571
Seral Number HK196700576 -MMCS1 V’ Serial Number HK1968700576

Product VMAX3 v uucs2 | Product VMAX3

® Address 10.241.184.11 P Address 10.241.184.12

(Cree) (seve) (Ciose)

< n ’ 4 i
€& Local intranet | Protected Mode: Off ‘a v W100% ~ €h Local intranet | Protected Mode: Off fa v ®100% ~
EMC
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— When deploying the devices, they must be deployed as MMCS-1 and MMCS-2
respectively, as shown here.
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VMAX3 - Dynamic Virtual Matrix
APPLICATION ACCESS

MULT! Rt isae . DYNAMC
PROCESSOR  (FSpdiF FRLy =t RESOURCE

SCALE-OUT Gl T ALLOCATION

STORAGE ACCESS
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VMAX3 features the world’s first and only Dynamic Virtual Matrix - It enables hundreds of CPU
cores to be pooled and allocated on-demand to meet the performance requirements for dynamic
mixed workloads and is architected for agility and efficiency at scale.

Resources are dynamically apportioned to host applications, data services, and storage pools to
meet application service levels. This enables the system to automatically respond to changing
workloads and optimize itself to deliver the best performance available from the current
hardware.

The Dynamic Virtual Matrix provides:

Fully redundant architecture along with fully shared resources within a dual controller node and
across multiple controllers.

A Dynamic load distribution architecture. The Dynamic Virtual Matrix is essentially the bios of the
VMAX operating software, and provides a truly scalable multi-controller architecture that scales
and manages from two fully redundant storage controllers up to sixteen fully redundant storage
controllers all sharing common I/0, processing and cache resources.

Copyright 2015 EMC Corporation. All rights reserved. VMAX3 Configuration Management Overview
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VMAX3 - Multi-Core Technology
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The VMAX3 System can focus hardware resources (namely cores) as needed by storage data
services. The VMAX architecture (VMAX 10K, 20K and 40K) supports a single, hard-wired
dedicated core for each dual port for FE or BE access - regardless of data service performance
changes.

The VMAX3 architecture provides a CPU pooling concept - and to go further, it provides a set of
threads on a pool of cores, and the pools provide a service for FE access, BE access or a data
service such as replication. The default configuration as shown - the services are balanced across
FE ports, BE ports and data services.

A unique feature of VMAX3 though now allows the system to provide the best performance
possible even when the workload is not well distributed across the various ports/drives and
central data services — as the example shows when there may be 100% load on a port pair. In
this specific use case for the heavily utilized FE port pair, all the FE cores can be used for a period
of time to the active dual port.

There are 3 core allocation policies - balanced, front-end, back-end. The default is balanced as
shown on the slide. EMC Services can shift the ‘bias’ of the pools between balanced, front-end
(e.g. lots of small host I/0Os and high cache hits), and back-end (e.g. write-heavy workloads) -
and that this will become dynamic and automated over time. Currently this change cannot be
managed via software.

Copyright 2015 EMC Corporation. All rights reserved. VMAX3 Configuration Management Overview
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VMAX3 Arrays - Key Features

— 100% Virtually Provisioned

m— Arravs are shipped pre-confiqured

#Data Devices, Data Pools, Storage Resource Pool and Service Level Objectives

mmml FAST

*Enables Service Level Objective based provisioning
*All host related data managed by FAST

g Replication |

eTimeFinder SnapVx
*SRDF
*ProtectPoint - Integration with EMC Data Domain

— LS

*Embedded NAS Data Services on Virtual Data Movers and Control Stations
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This slide provides a brief overview of some of the features of the VMAX3 arrays. HYPERMAX OS
5977 is installed at the factory and the array is pre-configuration. The VMAX3 arrays are all
virtually provisioned. The pre-configuration creates all of the required Data Pools and RAID
protection levels. With HYPERMAX OS 5977, Fully Automated Storage Tiering (FAST) eliminates all
of the administrative overhead previously required to create a FAST environment.

The new TimeFinder SnapVX, point in time replication technology will not require a target volume.
The ProtectPoint solution will integrate VMAX3 arrays with Data Domain to provide backup and
restore capability leveraging TimeFinder SnapVX and Federated Tiered Storage. A number of
enhancements to SRDF have also been made.

VMAX3 also offers an embedded NAS (eNAS) solution. eNAS leverages the HYPERMAX OS storage
hypervisor. The storage hypervisor manages and protects embedded services by extending VMAX
high availability to these services that traditionally would have run outside the array. It also
provides direct access to hardware resources to maximize performance. Virtual instances of Data
Movers and Control Stations provide the NAS services.

EMC Solutions Enabler (SE) 8.0.x and Unisphere for VMAX 8.0.x will provide array management
and control of the new arrays.
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VMAX3 Configuration Tools

+ Initial configuration
— Configuration is done at the factory
— SymmWin and Simplified SymmWin

» Runs on Management Module Control Station (MMCS)
- Access restricted to authorized EMC personnel only

« End user tools for configuration and management
— Solutions Enabler 8.0.x

— Unisphere for VMAX 8.0.x

The initial configuration of the VMAX3 array is done at the EMC factory with SymmWin and
Simplified SymmWin. These software application run on the Management Module Control Station

(MMCS) of the VMAX3 arrays. Once the arrays has been installed one can use Solutions Enabler
CLI (SYMCLI) or Unisphere for VMAX to manage the VMAX3 arrays.
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Solutions Enabler Integration with HYPERMAX OS

€ Copyright 2015 EMC Corporation. All rights reserved WMAX3 Configuration Marsgement Overvis 1

This illustrates the software layers and where each component resides.

EMC’s Solution Enabler APIs are the storage management programming interfaces that provide an
access mechanism for managing the VMAX3 arrays. They can be used to develop storage
management applications. SYMCLI resides on a host system to monitor and perform control
operations on VMAX3 arrays. SYMCLI commands are invoked from the host operating system
command line (shell). The SYMCLI commands are built on top of SYMAPI library functions, which
use system calls that generate low-level I/O SCSI commands to the storage arrays.

Unisphere for VMAX is the graphical user interface that makes API calls to SYMAPI to access the
VMAX3 array.

Symmwin running on the VMAX3 MMCS accesses HYPERMAX OS directly.

Copyright 2015 EMC Corporation. All rights reserved. VMAX3 Configuration Management Overview 26



EMC Solutions Enabler - Introduction

« Symmetrix Command Line Interface (SYMCLI)

« Comprehensive command set for managing VMAX3 arrays

— Invoked from the host OS command line
— Scripts that may provide further integration with OS and
application

+ Security and access controls
— Monitor only
— Host-based and user-based controls

Solutions Enabler command line interface (SYMCLI) is used to perform control operations on
VMAX arrays, and the array devices, tiers, groups, directors, and ports. Some of the VMAX3 array
controls include setting array-wide metrics, creating devices, and masking devices.

You can invoke SYMCLI from the local host to make configuration changes to a locally-connected
VMAX3 array or to an RDF-linked VMAX3 array.
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Unisphere for VMAX - Introduction

« VMAX3 Arrays

EMC Unisphere for VMAX ve0os ~ Service Level Based
Management

A& v (@ s

« Performance Analyzer

l 000196700570 — Installed by default
0 o ) (Zun‘m:chnu M'(‘nll‘.-l ’ "Yf"l’ k)‘-ll\.)( 0os - Postg reSQ L
\C/::C:TY B SLO COMPLIANCE SYSTEM UTILIZATION ° APIS for Automation
- - FrontEnd I - e "
- =9 B8 o o and Provisioning
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EMC Unisphere for VMAX is the management console for the EMC VMAX family of arrays.
Unisphere for VMAX 8.0.x supports service level based management for the VMAX3 Family of
arrays. Starting with Unisphere 8.0.x the installation of performance analyzer is done by default
during the installation of Unisphere. In previous versions of Unisphere, Performance Analyzer was
an optional component. Starting with Unisphere 8.0.x, PostgreSQL replaces MySQL as the
database for performance analyzer. Unisphere for VMAX also provides a comprehensive set of
APIs which can be used by orchestration services like ViPR, Open Stack and VMware.
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Unisphere for VMAX - Functionality
+ Manage elicenses, User and Roles E N
- Storage Configuration Management
— SLO based provisioning o
- FAST External Storage
« Configure and Monitor Alerts _—
« Performance Monitoring -
— Real time, Root cause and Historical | sz t
— Dashboards Charts

You can use Unisphere for VMAX for a variety of tasks, including, managing eLicenses, user accounts and
roles, and performing array configuration and volume management operations, such as SLO based provisioning
on VMAX3 arrays and managing Fully Automated Storage Tiering (FAST).

With Unisphere for VMAX, you can also configure alerts and alert thresholds and monitor alerts.

In addition, Unisphere for VMAX provides tools for performing analysis and historical trending of VMAX
performance data. With the performance option you can view high frequency metrics in real time, view
VMAX3 system heat maps and view graphs detailing system performance. You can also drill-down
through data to investigate issues, monitor performance over time, execute scheduled and
ongoing reports (queries), and export that data to a file. Users can utilize a number of predefined
dashboards for many of the system components, or customize their own dashboard view.
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Lesson Summary

During this lesson the following topics were covered:
« VMAX3 Model Comparison
+ Key Features

+ Management Tools

This lesson provided an overview of the VMAX3 Family of arrays with HYPERMAX OS 5977. We
compared the three models and listed the key features. Software tools used to manage VAMX3

arrays were also introduced.
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Lesson: VMAX3 Storage Provisioning
Overview

This lesson covers the following topics:
+ Factory Pre-Configuration
+ Service Level Objective Based Provisioning

+ Introduction to configuration changes with Unisphere for
VMAX and SYMCLI

£ Copyright 2015 EMC Corporation. All rights reserved 1AX3 Configuralion Management Overvie [

This lesson covers factory pre-configuration of VMAX3 arrays and VMAX3 storage provisioning
concepts. An introduction to configuration changes with Unisphere for VMAX and SYMCLI is also

provided.

Copyright 2015 EMC Corporation. All rights reserved. VMAX3 Configuration Management Overview 31



Factory Pre-Configuration

mael Disk Groups

+A collection of physical drives

= [Data Pools

sCollection of Data Devices

+Preconfigured in each Disk Group

+All Data devices in a disk group added to a Data Pool

e1-to-1relationship between Data Pool and disk group

sPerformance capability of each Data Pool is known

eBased on the drive type, speed, capacity, quantity of drives, and RAID protection

amml Storage Resource Pool

*Collection of Data Pools

Service Level Objectives
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Disk Groups in the VMAX3 Family are similar to previous generation VMAX arrays. A Disk Group is
a collection of physical drives. Each drive in a Disk Group shares the same performance
characteristics, determined by the rotational speed and technology of the drives (15K, 10K, 7.2K
or Flash) and the capacity.

Data Pools are a collection of data devices. Each individual Disk Group is pre-configured with data
devices (TDATSs). All the data devices in the Disk Group have the same RAID protection. Thus, a
given Disk Group only has data devices with one single RAID protection. All the data devices in
the Disk Group will have the same fixed size devices. All available capacity on the disk will be
consumed by the TDATSs. All the data devices (TDATs ) in a Disk Group are added to a Data Pool.
There is a one-to-one relationship between a Data Pool and Disk Group.

The performance capability of each Data Pool is known and is based on the drive type, speed,
capacity, quantity of drives and RAID protection.

One Storage Resource Pool (SRP) is preconfigured. SRP is discussed in a later slide. The available
Service Level Objectives are also pre-configured.

Disk Groups, Data Pool, Storage Resource Pools and Service Level Objectives and cannot be
configured or modified by Solutions Enabler or Unisphere for VMAX. They are created during the
configuration process in the factory.
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Data Pool and Disk Group Relationship

Flash - RAID 5 (3+1) SAS 15K - RAID 1 SAS 7.2K - RAID 6 (14+2)
Data Pool 0 Data Pool 1 Data Pool 2

B e I
o, ] e T it N e et

Disk Group 0 Disk Group 1 Disk Group 2
Flash SAS 15K SAS 7.2K
400 GB 300 GB 1TB
RAID 5 (3+1) RAID 1 RAID 6 (14+2)
2.52 2.5 s B
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The Data Devices of each Data Pool are preconfigured. The Data Pools are built according to what
is selected by the customer during the ordering process. All Data Devices that belong to a
particular Data Pool must belong to the same Disk Group. There is a one-to-one relationship
between Data Pools and Disk Groups.

Disk Groups must contain drives of the same: disk technology, rotational speed, capacity and
RAID type.

The performance capability of each Data Pool is known, and is based on the drive type, speed,
capacity, quantity of drives and RAID protection.

In our example: Disk Group 0 contains 400 Gigabyte Flash drives configured as RAID 5 (3+1).
Only Flash devices of this size and RAID type can belong to Disk Group 0. If additional drives are
added to Disk Group 0, they must be 400 Gb Flash configured as RAID 5 (3+1).

Disk Group 1 contains 300 Gigabyte (GB) SAS drives with rotational speeds of 15 thousand (15K)
revolutions per minute (rpm) configured as RAID 1.

Disk Group 2 contains 1 Terabyte (TB) SAS drives with rotational speeds of seven thousand two
hundred (7.2K) revolutions per minute (rpm) configured as RAID 6 (14 + 2).

Please note that this is just an example.
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RAID1 -

RAID 5

RAID 6 -

Protection Options

Write to two separate
physical drives
Read from single drive

» Parity based protection
» Striped data and parity

3+1 and 7+1

Two parity drives

* 6+2and 14 + 2
Data Availability is
primary consideration
Performance is a
secondary consideration

Data Pools
Higher Fastest
High Fast Read Lower
Good Write
Highest Fast Read Lower
Fair Write

VMAX3 arrays are preconfigured with Data Pools and Disk Groups as we had discussed earlier.

There is a 1:1 correspondence between Data Pools and Disk Groups. The Data Devices in the Data

Pools are configured with one of the data protection options listed on the slide. The choice of the
data protection option is made during the ordering process and the array will be configured with

the chosen options.

RAID 5 is based on the industry standard algorithm and can be configured with three data and
one parity, or seven data and one parity. While the latter will provide more capacity per $, there
is a greater performance impact in degraded mode where a drive has failed and all surviving

drives must be read in order to rebuild the missing data.

RAID 6 focuses on availability. With the new larger capacity disk drives, rebuilding may take
multiple days, therefore increasing the exposure to a second disk failure.

Random read performance is similar across all protection types, assuming you are comparing the
same number of drives. The major difference is write performance. With mirrored devices for
every host write, there are two writes on the back-end. With RAID 5, each host write results in
two reads and two writes. For RAID 6, each host write results in three reads and three writes.
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Storage Resource Pool
+ Collection of Data Pools

« Factory Pre-configuration includes one SRP

* Not configurable via Solutions Enabler or Unisphere for VMAX

« Multiple SRPs may be configured

Storage Resource Poo!
Flash -RAID 5 (3+1) & SAS15K- RAID 1 SAS 7.2K - RAID 6 (14+2)
Data Pool 0 Data Pool 1 Data Pool 2
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A Storage Resource Pool (SRP) is a collection of Data Pools, which are configured from Disk
Groups. A Data Pool can only be included in one SRP. SRPs are not configurable via Solutions
Enabler or Unisphere for VMAX. The factory preconfigured array includes one SRP that contains all
Data Pools in the array. Multiple SRPs may be configured by qualified EMC personnel, if required.
If there are multiple SRPs, one of them must be marked as the default.
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Service Level Objective Based Provisioning

Service Level Objective Storage Groups
¢ Defines ideal performance e Can be explicitly associated
operating range of an with an SRP
application e Can be explicitly associated
e Can be combined with a with an SLO and Workload
Workload Type Type
¢ Further refines the ¢ Defines the SG as FAST
performance objective managed
¢ Preconfigured ¢ SGs are implicitly associated

with the Default SRP and the
Optimized SLO
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A Service Level Objective (SLO) defines the ideal performance operating range of an application.
Each SLO contains an expected maximum response time range. The response time is measured
from the perspective of the frontend adapter. The SLO can be combined with a workload type to
further refine the performance objective.

SLOs are predefined and come prepackaged with the array and are not customizable by Solutions
Enabler or Unisphere for VMAX.

A storage group in HYPERMAX OS 5977 is similar to the storage groups used in the previous
generation VMAX arrays. It is a logical grouping of devices used for FAST, device masking ,
control and monitoring.

In HYPERMAX OS 5977, a storage group can be associated with an SRP. This allows devices in the
SGs to allocate storage from any pool in the SRP. When an SG is associated with an SLO, it
defines the SG as FAST managed.

SLO based provisioning will be covered in more detail in subsequent modules in the course.
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Available Service Level Objectives

SLO Performance Behavior |Expected Average
Response Time

Diamond Flash 0.8 ms
Platinum Between Flash & 15K RPM 3.0 ms
Gold 15K RPM 5.0 ms
Silver 10K RPM 8.0 ms
Bronze 7.2K RPM 14.0 ms
Optimized (default) System optimized N/A
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In addition to the default Optimized SLO there are five available service level objectives, varying
in expected average response times targets,. The Optimized SLO has no explicit response time
target. The optimized SLO achieves optimal performance by placing the most active data on
higher performing storage and least active data on the most cost-effective storage.

Diamond emulates Flash drive performance, Platinum emulates performance between Flash and
15K RPM drives, Gold emulates the performance of 15K RPM drives, Silver emulates the
performance of 10K RPM drives and Bronze emulates performance of 7.2K RPM drives. The actual
response time of an application associated with an SLO vary based on the actual workload. It will
depend on the average 1/0 size, read/write ratio, and the use of local and remote replication.

Note that these SLOs are fixed and cannot be modified. The end user can associate the desired
SLO with a storage group. Also note that certain SLOs may not be available on an array if certain
drive types are not configured. Diamond SLO will not be available if there are no Flash drives
present. Bronze SLO will be unavailable if 7.2K RPM drives are not present.
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OLTP
OLTP with Replication

DSS
DSS with Replication
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Available Workload Types

Small block I/O workload
Small block I/O workload with local or remote

replication

Large block I/O workload
Large block I/O workload with local or remote

replication

There are four workload types as shown on the slide. The workload type can be specified with the
Diamond, Platinum, Gold, Silver and Bronze SLOs to further refine response time expectations.
One cannot associate a workload type with the Optimized SLO.
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Host View of VMAX3 Storage

« Auto-provisioning Groups are use to allocate VMAX3 storage to
hosts

« VMAX3 arrays present Thin Devices to hosts

— Open Systems host sees VMAX3 Thin Devices as FBA SCSI disk
drives

+ VMAX3 Thin Device - Size Metrics
— Sector - 16 Blocks (512 byte block) - 8 KB
Track Size - 16 Sectors - 16*8 = 128 KB
Cylinder Size - 15 Tracks - 15*128 = 1920 KB
Maximum Device Size - 8947848 Cylinders = 16384 GB = 16 TB

Device sizes are typically specified in Cylinders

Auto-provisioning groups are used to allocated VMAX3 storage to hosts. VMAX3 arrays are 100%
virtually provisioned and thus Thin Devices are presented to the hosts. From a host’s perspective,
the VMAX3 thin device is simply see as one or more FBA SCSI device. Standard SCSI commands
such as SCSI INQUIRY and SCSI READ CAPACITY return low-level physical device data, such as
vendor, configuration, and basic configuration, but have very limited knowledge of the
configuration details of the storage system.

|

Knowledge of VMAX3 specific information, such as director configuration, cache size, number of
devices, mapping of physical-to-logical, port status, flags, etc. require a different set of tools, and
that is what Solutions Enabler and Unisphere for VMAX are all about.

Host I/0 operations are managed by the HYPERMAX OS operating environment, which runs on the
VMAX3 arrays. VMAX3 thin devices are presented to the host with the following configuration or
emulation attributes:

Each device has N cylinders. The number is configurable .

Each cylinder has 15 tracks (heads).

Each device track in a fixed block architecture (FBA) is 128 KB (256 blocks of 512 bytes each).

Maximum Thin Device size that can be configured on a VMAX3 is 8947848 cylinders or about 16
TB.
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Storage Allocation — VMAX3 Arrays

Auto-provisioning groups are used to allocate storage from VMAX3 arrays to

hosts:
Fibre Channel Initiator
Initiator Group Port Flags set on Initiator Group
FCID Lockdown per initiator
Front End Ports
Port Group A port can belong to multiple port groups

Ports must have the ACLX flag enabled

VMAX3 Thin Devices
Storage Group A device can belong to more than one Storage group
Can be associated with SRP, SLO and Workload Type

Masking View One of each type of group is associated together to form a Masking View

Auto-provisioning Groups are used for device masking on VMAX3 family of arrays.

An Initiator Group contains the world wide name of a host initiator, also referred to as an HBA or
host bus adapter. An initiator group may contain a maximum of 64 initiator addresses or 64 child
initiator group names. Initiator groups cannot contain a mixture of host initiators and child IG
names.

Port flags are set on an initiator group basis, with one set of port flags applying to all initiators in
the group. However, the FCID lockdown is set on a per initiator basis. An individual initiator can
only belong to one Initiator Group.

However, once the initiator is in a group, the group can be a member in another initiator group. It
can be grouped within a group. This feature is called cascaded initiator groups, and is only
allowed to a cascaded level of one.

A Port Group may contain a maximum of 32 front-end ports. Front-end ports may belong to more
than one port group. Before a port can be added to a port group, the ACLX flag must enabled on
the port.

Storage groups can only contain devices or other storage groups. No mixing is permitted. A
Storage Group with devices may contain up to 4K VMAX3 logical volumes. A logical volume may
belong to more than one storage group. There is a limit of 16K storage groups per VMAX3 array.
A parent SG can have up to 32 child storage groups.

One of each type of group is associated together to form a Masking View.
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Managing Configuration and Provisioning

+ Execute using Unisphere for VMAX or SYMCLI

— Unisphere for VMAX - various wizards and tasks
— SYMCLI

* symconfigure

. sSymaccess

* symsg

+ Perform configuration and storage provisioning

— Thin device management - creation, deletion, attribute
modification

— Front-end port management - attributes, association
— Array metrics

— Manage Auto-provisioning groups - storage provisioning 1

Configuration and Provisioning are managed with Unisphere for VMAX or SYMCLI. Unisphere for
VMAX has numerous wizards and tasks to help achieve various objectives. The symconfigure
SYMCLI command is used for the configuration of thin devices and for port management. The
symaccess SYMCLI command is used to manage Auto-provisioning groups which allow storage
allocation to hosts (LUN Masking). The symsg SYMCLI command is used to mange Storage
Groups.

We will explore many of these Unisphere tasks and SYMCLI commands throughout this course.
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Configuration Architecture

SYMAPI

Ethernet Ethernet

SYMWIN SYMWIN
Scripts Scripts
SYMMWIN SYMMWIN

MMCS MMCS
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The Configuration Manager architecture allows it to run SymmWin scripts on the VMAX3 MMCS.
Configuration change requests are generated either by the symconfigure SYMCLI command, or a
SYMAPI library call generated by a user making a request through the Unisphere for VMAX GUI.

These requests are converted by SYMAPI on the host to VMAX3 syscalls and transmitted to the
VMAX3 through the channel interconnect. The VMAX3 front end routes the requests to the MMCS,
which invokes SymmWin procedures to perform the requested changes to the VMAX3.

In the case of SRDF connected arrays configuration requests can be sent to the remote array over
the SRDF links.
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VMAX3 - Gatekeeper Devices

+ 3-cyl thin devices (~ 6MB)
+ Receives low-level SCSI I/O from SYMCLI/GUI

+ Used as target of SYMCLI/SYMAPI commands
— Commands passed through gatekeepers to VMAX3 for action
— Locked during the passing of commands

— Lots of commands flowing to the VMAX3 from many applications
on the same host can cause gatekeeper shortage

+ Must be accessible from the host executing the commands

+ Refer to EMC Knowledgebase solution “"Gatekeepers - All You

Need to Know” (emc255976) on EMC Support

Solutions Enabler is an EMC software component used to control the storage features of VMAX3
arrays. It receives user requests via SYMCLI, GUI, or other means, and generates system
commands that are transmitted to the VMAX3 array for action.

Gatekeeper devices are LUNs that act as the target of command requests to Enginuity-based
functionality. These commands arrive in the form of disk I/O requests. The more commands
that are issued from the host, and the more complex the actions required by those commands,
the more gatekeepers that are required to handle those requests in a timely manner. When
Solutions Enabler successfully obtains a gatekeeper, it locks the device, and then processes the
system commands. Once Solutions Enabler has processed the system commands, it closes and
unlocks the device, freeing it for other processing.

A gatekeeper is not intended to store data and is usually configured as a small three cylinder
device (Approx. 6 MB). Gatekeeper devices should be mapped and masked to single hosts only
and should not be shared across hosts.

Note: For specific recommendations on the number of gatekeepers required for all VMAX3
configurations, refer to EMC Knowledgebase solution emc255976 available on the EMC Support
Website.
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Concurrent Configuration Sessions

» Concurrent Provisioning
— Up to four concurrent non-conflicting configuration change
sessions

+ Should not include conflicts of the following
— Device back-end port
— Device front-end port
— Device

+ Array manages its own device locking

+ Session ID identifies each running configuration session

VMAX3 arrays allow, up to four concurrent configuration change sessions to run at the same time,
when they are non-conflicting. This means that multiple parallel configuration change sessions
can run at the same time as long as the changes do not include any conflicts on the following:

e Device back-end port
e Device front-end port

e Device

The array manages its own device locking and each running session is identified by a session ID.
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Configuration Changes - Unisphere for VMAX

« Multiple ways to invoke configuration changes via Unisphere
—~ Depends on the type of configuration change
— Unisphere has many wizards

Hosts

Storage Groups Dashboard ommon Task Masking View

Service Levels Inftiators

Storage Resource Pools Port Groups

Volumes XtremSW Cache Adapters

External Storage

Virtual Servers

— Configuration tasks can be submitted to a job list
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Configuration changes can be invoked via Unisphere for VMAX in many different ways. The
method depends on the type of configuration change. A number of wizards are available. We will
look at specific methods in the later modules of this course. Configuration requests in Unisphere
can be added to a job list.
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Unisphere: Storage Resource Pool — Headroom

STORAGE RESOURCE POOLS

SRP 1
—
(0)
Capacity Headroom
Allocated v 1109 GB of 28488 GB (3.89%) | Optimized v
< 10158
- None v = GB

Display subscription Displays the space available for a particular

SLO/workload combination if all remaining
capacity was on that type.
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The Storage Groups Dashboard in Unisphere for VMAX shows all the configured Storage Resource
Pools and the available headroom for each SLO. Prior to allocating new storage to a host it is a
good idea to check the available headroom. We will explore this in more detail later in the course.

To navigate to the Storage Groups Dashboard simply click on the Storage Section button.
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Unisphere: Storage

Resource Pool Details

000196800225 > Storage >

SRP_1
—

PROPERTIES

Name

Default Emulaticn
Usable Capacity (GB)
Allocated Capacity (GB)
Free Capacity (GB)
Subscription (GB)

DISK GROUPS

Name Technology
1-- GRP_1_300_15K_R1 FC
2--GRP_2_600_10K_6R6 FC

3 -« GRP_3_200_EFD_3RS EFD

€ Copyright 2015 EMC Corporation. All rights reserved

Speed (RPM)

SRP_1
FBA
26487 81
110864
2737917

1207.3

Usable Capacity (GB)
13412.11
12875.63

2200.08

One can also look at the details of the configured Storage Resource Pools to see the details of

Usable, Allocated and Free capacity. To navigate to the Storage Resource Pools click on the
Storage Resource Pool link in the Storage section dropdown.
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Unisphere: Job List

« List of jobs
— Yet to be run - Can be run on demand or scheduled for later
execution

— Jobs that are running, successfully completed, or failed

Dashboard

+ Job List can be accessed by clicking:
— Job List link in the System section dropdown
— Job List link in the status bar Jobs List

Audit Log

Alerts

Job List

Settings

Most of the configuration tasks in Unisphere for VMAX can be added to the Job List for execution
at a later time. The Job List shows all the jobs that are yet to be run (Created status), jobs that
are running, jobs that have run successfully, and those that have failed.

You can navigate to the Job List by clicking the Job List link in the System section dropdown or by
clicking the Job List link in the status bar.
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Unisphere: Job List Example

000196800225 System
Name Status User Name Last Modified Time
fl Create Volumes CREATED C:10.126.88.89\vanchi  Tue 12/16/2014 10:11:34 AM GMT-0500
Run View Details Stop Delete
000196800225 > System Job Ust

Create Volumes

Meme: | Create Volumes Status: CREATED Scheduled: b

Owner: C:10.126.88 89\vanchi Last Modified:  Tue 12/16/2014 10:11:34 AM GMT-0500 Completed:

Order Task

Create 6 thin volumes of (TDEV)(FBA)(capacity for each volume = 5462 Cyl)(10.00GB)(SCSI3 Persistent Reservation enabled)

) N - ) 1
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This is an example of a Job List. In this example, a Create Volumes job is listed here with a status
of Created. You can run the job by clicking Run or View Details to see the job details.

In the Job details, you can see that the this job will create 6 thin volumes, each volume will have
a capacity on 10 GB.

You can run the job by clicking the Run button or alternately click the Schedule button to
schedule the job for later execution. You can also delete the job.
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Configuration Changes Preparation - SYMCLI

+ Verify configuration changes can be made safely:
— symconfigure verify

Check usage of the configured Storage Resource Pools
— symcfg list -srp

Consider impact on I/0:
— To make devices not ready use: symdev not ready <SymDev>

After allocation/de-allocation of storage to a host update the
host operating system environment before attempting I/O

Before making configuration changes, it is important to know the current Symmetrix
configuration.

Verify that the current Symmetrix configuration is a viable configuration for host-initiated
configuration changes. The command:

symconfigure verify -sid SymmID will return successfully if the Symmetrix is ready for
configuration changes.

The capacity usage of the configured Storage Resource Pools can be check using the command:
symcfg list -srp -sid SymmID.

Check the product documentation to understand the impact that a configuration change operation
can have on host I/0.

After allocating storage to a host, you must update the host operating system environment.

Attempting host activity with a device after it has been removed or altered, but before you have
updated the host’s device information, can cause host errors.
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SYMCLI - symconfigure Command

+ Command options
— Ppreview, prepare Or commit

+ Command execution formats
— Submit file containing commands as a parameter to symconfigure
- File can have multiple commands separated with semi-colon
* e.g. symconfigure -sid 123 —-file myfile commit
— Enclose commands within quotes following the —cmd option

+ e.g. symconfigure -sid 123 -cmd “delete dev 0015;”
commit

— On Unix systems enter the commands via stdin on the screen
* symconfigure -sid 123 —noprompt prepare <<EOF

delete dev 0015;
2015 EMC ':ES:‘O'F&‘ rights reserved 143 Configuration Management Overvie [

The symconfigure command has three main options:

Preview ensures the command file syntax is correct and verifies the validity of the command file
changes.

Prepare validates the syntax and correctness of the operations. It also verifies the validity of the
command file changes and their appropriateness for the specified Symmetrix array.

Commit attempts to apply the changes defined in the command file into the specified array after
executing the actions described under prepare and preview.

The symconfigure command can be executed in one of the tree formats shown on the slide.

The syntax for these commands is described in Chapter 7 of the EMC Solutions Enabler
Symmetrix Array Management CLI User Guide. Multiple changes can be made in one session.
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SYMCLI - Query/Abort Configuration Sessions

* Query
— symconfigure query -sid ###
* Abort

— Configuration change sessions can be terminated prematurely
using the abort command.

— Premature termination is only possible before the point of no
return

— symconfigure -sid ### abort -session id <SessID>

€ Copyright 2015 EMC Corporation. All rights reserved 1843 Configuration Management Ovenvie [

Configuration change sessions can be viewed using the symconfigure query command. If there
are multiple sessions running, all session details are shown. In rare instances, it might become
necessary to abort configuration changes. This can be done with the symconfigure abort
command as long as the point of no return has not been reached. Aborting a change that involves
RDF devices in a remote array might necessitate the termination of changes in a remote array.
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Lesson Summary

During this lesson the following topics were covered:
+ Factory Pre-Configuration
+ Service Level Objective Based Provisioning

« Introduction to configuration changes with Unisphere for
VMAX and SYMCLI

This lesson covered factory pre-configuration of VMAX3 arrays and VMAX3 storage provisioning
concepts. An introduction to configuration changes with Unisphere for VMAX and SYMCLI was also

provided.

C Corporation. Al rights reserved
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Lab: Explore VMAX3 Environment with
Unisphere for VMAX and SYMCLI

This lab covers
« Exploring a VMAX3 environment with Unisphere for VMAX
« Exploring a VMAX3 environment with SYMCLI

yright 2015 EMC Corporation. All rights resened WMAXS Configuralion Management Overvie 1

In this Lab you will explore a VMAX3 environment with Unisphere for VMAX and SYMCLI.
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Module Summary

Key points covered in this module:

+ VMAX3 with HYPERMAX OS 5977 Family of arrays
« Overview of key features

+ VMAX3 Storage Provisioning concepts

+ Available tools for managing VMAX3 arrays

This module covered an overview of the VMAX3 Family of arrays with HYPERMAX OS 5977. Key
features and storage provisioning concepts were covered. The CLI command structure for
configuration, and how to perform configuration changes with Unisphere for VMAX were also
described.
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Module: VMAX3 - Virtual Provisioning and
FAST Concepts

Upon completion of this module, you should be able to:
* Provide an overview of Virtual Provisioning and FAST
+ Explain FAST elements and terminology

Describe the algorithms used by FAST

Describe FAST configuration parameters

Articulate FAST best practice recommendations

This module focuses on VMAX3 Virtual Provisioning and FAST concepts. The first lesson provides
an overview of Virtual Provisioning and FAST. The lesson also covers FAST elements and
terminology. The second lesson covers FAST algorithms, configuration parameters and best
practice recommendations.
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Lesson: Virtual Provisioning and FAST
Overview

This lesson covers the following topics:
+ Virtual Provisioning Overview

« FAST Overview

« FAST Elements and Terminology

€ Copyright 2015 EMC Corporstion. All rights reserved VMAXE - Virtual Provisioning and FAST Concepls 1

This lesson provides an overview of Virtual Provisioning and FAST. The lesson also covers FAST
elements and terminology.
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VMAX3 - Storage Provisioning

+ 100% Virtually Provisioned
— Thin Devices are presented to Hosts

« Arrays are pre-configured
— Disk Groups
— Data Pools
— Storage Resource Pool(s)
— Service Level Objectives

+ Back-end placement of all host related data is managed by
FAST

devices and movement of data on the back-end as the workload changes over time.
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We had covered these concepts in the previous module. The key point to note here is that on
VMAX3 arrays Virtual Provisioning and FAST work together all the time and there is no way to
separate the two. All host related data is managed by FAST, starting with allocations made to thin
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Virtual Provisioning (Thin Provisioning)

Compute Systems

Virtual Provisioning (Thin Provisioning)

It is the ability to present a LUN to a ww ww ww

compute system with more capacity than I
what is physically allocated to the LUN. iy e

« Capacity-on-demand from the Compute

Reported

Storage Resource Pool Capacity

— Physical storage allocated only when ated | - f
the compute system requires it

— Extent Size - 1 Track - 128 KB

Storage Resource Pool

One of the biggest challenges for storage administrators is balancing the storage space required
by various applications in their data centers. Administrators typically allocate storage space based
on anticipated storage growth. They do this to reduce the management overhead and application
downtime required to add new storage later on. This generally results in the over-provisioning of
storage capacity, which leads to higher costs, increased power, cooling, and floor space
requirements, and lower capacity utilization. These challenges are addressed by Virtual
Provisioning.

Virtual Provisioning is the ability to present a logical unit (Thin LUN) to a compute system, with
more capacity than what is physically allocated to the LUN on the storage array. Physical storage
is allocated to the application “on-demand” from a shared pool of physical capacity. This provides
more efficient utilization of storage by reducing the amount of allocated, but unused physical
storage.

The shared storage pool, called the Storage Resource Pool is comprised of one or more Data Pools
containing internal devices called Data Devices. When a write is performed to a portion of the thin
device, the VMAX3 array allocates a minimum allotment of physical storage from the pool and
maps that storage to a region on the thin device, including the area targeted by the write. The
allocation operation is performed in small units of storage called virtually provisioned device
extents. The virtually provisioned device extent size is 1 track (128 KB).
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FAST with HYPERMAX OS 5977

« Runs within HYPERMAX OS / \
— Always Enabled HYPERMAX OS
+ Collects and aggregates performance FAST
metrics

* Performance Metrics

Performs Workload Forecasting -+ Data Placement |
» Workload Forecasting ‘

Plans and executes data movement
. N R N, <)
Provides additional core functionality

— Extent allocation management

Fully Automated Storage Tiering (FAST) is permanently enabled on VMAX3 Arrays running
HYPERMAX OS. FAST automates the identification of active or inactive application data for the
purpose of reallocating that data across different performance/capacity pools within the VMAX3
array. FAST proactively monitors workloads to identify busy data that would benefit from being
moved to higher-performing drives, while also identifying less-busy data that could be moved to
higher-capacity drives, without affecting existing performance.

J
4

VMAX3 arrays are 100% virtually provisioned so FAST on HYPERMAX OS operates on thin devices,
meaning that data movements can be performed at the sub-LUN level. Thus a single thin device
may have extents allocated across multiple data pools within the storage resource pool.

FAST collects and analyzes performance metrics and controls all the data movement within the
array. Data movement is determined by forecasting future system IO workload, based on past
performance patterns. This eliminates any user intervention. FAST provides additional core
functionality of extent allocation management.
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Service Level Provisioning - Elements

ce Level Objectives
[ omons | riovnn |

VP_ProdApp2

Optimized

P e s

R ——
=
N
o
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The elements related to FAST and Service Level Provisioning on VMAX3 arrays are - Disk Groups,
Data Pools, Storage Resource Pools, Service Level Objectives and Storage Groups.

We had discussed these briefly in the previous module. We will explore them further in this
lesson. As we have indicated before Disk groups, Data Pools with Data Devices (TDATs), Storage
Resource Pools and Service Level Objectives all come pre-configured on the VMAX3 array and
they cannot be modified using management software. Thus Solutions Enabler and Unisphere for
VMAX will give the end user visibility to the pre-configured elements, but no modifications are
allowed. Storage Groups are logical collections of VMAX3 thin devices. Storage groups and thin
devices can be configured (created/deleted/modified etc.) with Solutions Enabler and Unisphere
for VMAX. Storage group definitions are shared between FAST and Auto-provisioning groups.

In the example shown on the slide the array has been configured with four Disk Groups, four Data
Pools, one Storage Resource Pool and the SLOs. Note that this is just an example.
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Disk Group and Data Pool

Pool 0
RAID 5
| (7+1)

+ Disk Group
— Collection of physical disks with same
characteristics

- Rotational Speed for HDDs or Flash
- Capacity

— Pre-configured with Data Devices (TDATs)
- Single RAID protection
- Fixed hyper sizes - minimum 16 hypers per disk

« Data Pool

— 1:1 relationship with disk group
— All TDATs in disk group added to data pool
— Performance capability is known

A disk group is a collection of physical drives sharing the same physical and performance
characteristics. Drives are grouped based on technologies, rotational speed (or Flash), capacity,
form factor, and desired RAID protection type. VMAX3 arrays support up to 512 disk groups.

Each disk group is automatically configured with Data Devices (TDATs) upon creation. All the data
devices in the disk group are of a single RAID protection type, and are all the same size. Because
of this, each drive in the group has the same number of hypers all sized the same. Each drive will
have a minimum of 16 hypers. Larger drives may have more hypers.

A data pool is a collection of data devices of the same emulation and RAID protection. VMAX3
arrays support up to 512 data pools. All data devices configured in a single physical disk group
are contained in a single data pool. Thus there is 1:1 relationship between disk groups and data
pools. The performance capability of each data pool is known and is based on the drive type,
speed, capacity, quantity of drives and RAID protection.

Data devices provide the dedicated physical space to be used by thin devices. Data devices are
internal devices.

Disk group, Data Pools and Data Devices (TDATs) cannot be modified using management
software. Thus Solutions Enabler and Unisphere for VMAX will give the end user visibility to the
pre-configured elements, but no modifications are allowed.
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Storage Resource Pool

+ Collection of Data Pools
— Constitutes a FAST domain
— A data pool can only be included in one SRP

« Factory pre-configuration includes one SRP
— Contains all the configured data pools

« Multi SRP case - One SRP must be marked as the default

SRP 1
Pool 0 Pool 1 Pool 2 Pool 3
‘ RAID 5 RAID 1 | RAID 5 RAID 6
] (7+1) (3+1) (6+2)

N

A storage resource pool(SRP) is a collection of data pools and makes up a FAST domain. This
means that data movement performed by FAST is done within the boundaries of the SRP. An SRP
can have up to 512 data pools. Individual data pools can only be part of one SRP. By default a
VMAX3 array has a single SRP which contains all the configured data pools.

Application data belonging to thin devices can be distributed across all data pools within the SRP
to which it is associated. When moving data between data pools, FAST will differentiate the
performance capabilities of the pools based on RAID protection and rotational speed (if
applicable).

The VMAX3 storage arrays supports a maximum of 2 SRPs. When multiple SRPs are configured
one of the SRPs must be marked as the default SRP.

SRP configuration cannot be modified using management software. Solutions Enabler and

Unisphere for VMAX will give the end user visibility into the pre-configured SRP(s), but no
modifications are allowed.
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000196800225 > Storage > torage Res Pool
SRP_1
—_—
PROPERTIES
Name SRP_1
Default Emulation FBA
Usable Capacity (GB) 28487 81
Allocated Capacity (GB) 110854
Free Capacity (GB) 27131917
Subscription (GB) 12073
Reserved Capadcity % (0-80) 10
DISK GROUPS
Name Technology Speed (RPM) Usable Capacity (GB)
1-- GRP_1_300_15K_R1 FC 15000 13412.11
2 --GRP_2_600_10K_6R6 FC 10000 12875.63
3 -- GRP_3_200_EFD_3RS EFD N/A 2200.08
£ Copyright 2015 EMC Corporation. All rights reserved VMAXS - Virtual Provisioning and FAST Concepts &4

The configured SRP(s) can be displayed in Unisphere for VMAX (shown on slide) or via SYMCLI
(shown below).
C: \Users\Admlnlstrator>symcfg list -srp -v

Symmetrix ID : 000196800225
Name : SRP_1
Description :

Default SRP : FBA

Usable Capacity (GB) : 28487.8
Allocated Capacity (GB) : 1108.6

Free Capacity (GB) : 27379.2
Subscribed Capacity (GB) : 1207.3
Subscribed Capacity (%) : 4
Reserved Capacity (%) : 10

Usable by RDFA DSE : Yes

Disk Groups (3):

{
Usable
Speed Capacity
# Name Tech (rpm) (GB)
1 GRP_1 300 15K R1 FC 15000 13412.1
2 GRP_2 600 10K 6R6 FC 10000 12875.6
3 GRP_3 200 EFD 3R5 EFD N/A 2200.1
Total 28487.8
}
Available SLOs (5):
{
Optimized
Diamond
Platinum
Gold
Silver
}
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Service Level Objective (SLO)

+ Defines expected average response time target for a Storage
Group
— Desired SLO is set on a Storage Group
— SLO can be combined with a Workload Type to refine performance
objective
— Response time relates to the front-end adapter

+ Predefined SLOs

— Diamond, Platinum, Gold, Silver, Bronze and Optimized
— Default - Optimized

Service Level Objectives

Diamond Platinum l Bronze ]l Optimized
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A Service Level Objective (SLO) defines an expected average response time target for an
application. By associating an SLO to an application (Storage Group), FAST automatically
monitors the performance of the application and adjusts the distribution of extent allocations
within an SRP in order to maintain or meet the response time target. Note that these SLOs are
fixed and cannot be modified.
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Available Service Level Objectives

SLO Performance Behavior |Expected Average
Response Time

Diamond Flash 0.8 ms
Platinum Between Flash & 15K RPM 3.0 ms
Gold 15K RPM 5.0 ms
Silver 10K RPM 8.0 ms
Bronze 7.2K RPM 14.0 ms
Optimized (default) System optimized N/A
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In addition to the default Optimized SLO there are five available service level objectives, varying
in expected average response times targets,. The Optimized SLO has no explicit response time
target. The optimized SLO achieves optimal performance by placing the most active data on
higher performing storage and least active data on the most cost-effective storage.

Diamond emulates Flash drive performance, Platinum emulates performance between Flash and
15K RPM drives, Gold emulates the performance of 15K RPM drives, Silver emulates the
performance of 10K RPM drives and Bronze emulates performance of 7.2K RPM drives. The actual
response time of an application associated with an SLO vary based on the actual workload. It will
depend on the average 1/0 size, read/write ratio, and the use of local and remote replication.

Note that these SLOs are fixed and cannot be modified. The end user can associate the desired
SLO with a storage group. Also note that certain SLOs may not be available on an array if certain
drive types are not configured. Diamond SLO will not be available if there are no Flash drives
present. Bronze SLO will be unavailable if 7.2K RPM drives are not present.
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OLTP
OLTP with Replication

DSS
DSS with Replication

© Copyright 2015 EMC Corporation. All rights reserved

Available Workload Types

Small block I/O workload
Small block I/O workload with local or remote

replication

Large block I/O workload
Large block I/O workload with local or remote

replication

There are four workload types as shown on the slide. The workload type can be specified with the
Diamond, Platinum, Gold, Silver and Bronze SLOs to further refine response time expectations.
One cannot associate a workload type with the Optimized SLO.
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Display Available SLOs

000196800225 > Storage >

Service Level Objectives

Expected Average Response Time

Hide Details

Small VO OLTP
OLTP + Replication

Large VO DSS
DSS + Replication

System Optimized

Optimized

(0

Silver

B80ms

80ms
95ms

95ms
109 ms

Gold

S0ms

S0ms
65ms

6.5ms
7.9ms

Platinum

30ms
4a4ms

4a4ms
59ms

Diamond

((©

Less than 1 ms

08ms

23 ms

23 ms
37 ms

The available SLOs can be displayed in Unisphere for VMAX (shown on slide) or via SYMCLI
(shown below). In this example Bronze is unavailable because this array does not have any

7.2 K RPM drives. The display also shows the expected average response times.

C:\Users\Administrator>symcfg list -slo -detail
SERVICE LEVEL OBJECTIVES

Symmetrix ID 000196800225
Approx
Resp
Time

Name Workload (ms)

Optimized N/A

Diamond OLTP
Diamond OLTP_REP
Diamond DSS
Diamond DSS REP
Diamond <none>

Platinum OLTP
Platinum OLTP_REP
Platinum DSS
Platinum DSS REP

Platinum <none>
Gold OLTP
Gold OLTP REP
Gold DSS

Gold DSS REP
Gold <none>
Silver OLTP
Silver OLTP REP
Silver DSS
Silver DSS REP
Silver <none>
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Storage Groups

Logical collection of VMAX3 devices
— Used for LUN masking and/or FAST

« Can be explicitly associated with an SRP
— By default an SG is associated with the default SRP

« Can be explicitly associated with an SLO and Workload Type
— By default SGs are managed by the Optimized SLO

SG is considered FAST managed if explicitly associated with SRP
or SLO or bOth ce Level Objectives

Bl TevN
l

A storage group is a logical collection of VMAX3 Thin devices that are to be managed together.
Typically they would constitute the devices used for a single application. Storage group definitions
are shared between FAST and auto-provisioning groups (LUN masking).

A storage group can be explicitly associated with an SRP or an SLO or both. Associating an SG
with an SRP defines the physical storage to which data in the SG can be allocated on. The
association of the SLO and Workload Type defines the response time target for that data. By
default devices within a SG are associated with the default SRP and managed by the Optimized
SLO. Changing the SRP association on an SG will result in all the data being migrated to the new
SRP.

While all the data on a VMAX3 array is managed by FAST, an SG in not considered “FAST
managed” if it is not explicitly associated with an SRP or an SLO. Devices may be included in more
than one SG, but may only be included in one SG that is "FAST managed”. This ensures that a
single device cannot be managed by more than one SLO or have data allocated from more than
one SRP.

Note that there is a concept of Cascading Storage Groups, wherein a Parent Storage Group has
Child Storage Groups as members. Child SGs have thin devices as members. In the case of
Cascading Storage Groups, FAST associations are done at the Child SG level. We will discuss
these concepts and Storage Groups in even more detail in the Auto-Provisioning Groups module
later on in the course.
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Thin Device Considerations

Upon creation

— By default associated with default SRP and the Optimized SLO
— Device is automatically in the ready state

Devices could be added to an existing SG during creation
— Device will inherit SRP and SLO from SG

No extents allocated when device is created
— Extents allocated as a result of host write or pre-allocation request

A thin device may only be in one SG that is FAST managed

— Device could be in one FAST managed SG and in other non FAST
managed SGs

When a thin device is created it is implicitly associated with the default SRP and will be managed
by the Optimized SLO. As a result of being associated with the default SRP, thin devices are
automatically in a ready state upon creation.

During the creation of thin devices, one could optionally add them to an existing storage group.
The thin device will then inherit the SRP and SLO set on the SG.

No extents are allocated during the thin device creation. Extents are allocated only as a result of a
host write to the thin device or a pre-allocation request.

Devices may be included in more than one SG, but may only be included in one SG that is "FAST
managed”. This ensures that a single device cannot be managed by more than one SLO or have
data allocated from more than one SRP. Trying to include the same device into a second FAST
managed SG will result in an error as follows:

“A device cannot belong to more than one storage group in use by FAST”
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Lesson Summary

During this lesson the following topics were covered:
« Virtual Provisioning Overview

* FAST Overview

« FAST Elements and Terminology

Copyright 2015 EMC Corporation. All rights

This lesson provided an overview of Virtual Provisioning and FAST. FAST elements and
terminology were also covered.
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Lesson: FAST Algorithms and Parameters

This lesson covers the following topics:
« FAST Algorithms
+ FAST Configuration Parameters

« Best Practice Recommendations

ht 2015 EMC Corporation. All rights reserved 1403 - Virtual Provisioning and FAST Concepts 1

This lesson covers FAST algorithms, configuration parameters and best practice
recommendations.
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FAST Runtime Implementation

Collect & Deliver defined storage services
aggregate

pe’{:g;::;“ — based on mixed drive
configuration

Balance capability of storage
Execute Monitor resources with SG SLOs

required data workload on
movements disk groups

Data movements

— determined by forecasting future
system workload
Monitor - based on observed workload

storage group
performance

Runtime tasks are performed
continuously

Primary runtime tasks [

The goal of FAST is to deliver defined storage services, namely application performance based on
SLOs, based on a hybrid storage array containing a mixed configuration of drive technologies and
capacities. Based the configuration of the array FAST balances the capabilities of the storage
resources, primarily the physical drives, against the performance objectives of the applications
consuming storage on the array. FAST aims to maintain a level of performance for an application
that is within the allowable response time range of the associated SLO while understanding the
capabilities of each disk group with the SRP.

Data movements performed by FAST are determined by forecasting the future system workload at

both the disk group and application level. The forecasting is based on the observed workload
patterns.

The primary runtime tasks of FAST are:
« Collect and aggregate performance metrics
+ Monitor workload on each disk group
« Identifies extent groups to be moved to reduce load if necessary
« Monitor storage group performance
« Identifies extent groups to be moved to meet SLO
+ Execute required data movements

All the runtime tasks are performed continuously, meaning performance metrics are constantly
being collected and analyzed and data is being relocated within a SRP to meet application SLOs.
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Performance Metrics — Collection Levels

« Metrics collected at three levels

— Disk Group
— Storage Group
— Thin Device sub-LUN

» Thin Device sub-LUN - Regions
___Regon .
Extent 1 track - 128 KB
Extent Group 42 extents - 5.25 MB
Extent Group Set 42 extent groups - 1764 extents - 220.5 MB

— Data movement requests - Extent group - 42 tracks 1

€ Copyright 2015 EMC Corporation. All rights reserved

Performance Metrics are collected the Disk Group, Storage Group and Thin Device sub-LUN levels.
At the sub-LUN level, each thin device is broken up into multiple regions - extents, extent groups
and extent group sets.

Each thin device is made up of multiple extent group sets which, in turn, contain multiple extent
groups. Each extent group is made up of 42 contiguous thin device extents. Each thin device
extent being a single track (128 KB). Thus an extent group is 42 tracks and an extent group set is
1764 tracks.

Metrics collected at each sub-LUN level allow fast to make separate data movement requests for
each extent group for the device - 42 tracks.
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Performance Metrics

+ Read Misses
« Writes

Prefetch (sequential reads)
Cache hits
IO Size

— Tracked separately for reads and writes

Workload clustering
— Based on read-to-write ratio of workloads on specific LBA ranges

The read miss metric accounts for each DA read operation that is performed. That is data is read
from a thin device that was not previously in cache and so needs to be read directly from a drive
within the SRP.

Write operations are counted in terms of humber of distinct DA operations that are performed.
The metric accounts for when writes are destaged.

Prefetch operations are accounted for in terms of the number of distinct DA operations performed
to prefetch data spanning a FAST extent. This metric considers each DA read operation performed
as a prefetch operation.

Cache hits, both read and write, are counted in terms of the impact such activity has on the front-
end response time experienced for such a workload.

The average size of each 10 is tracked separately for both read and write workloads.

Workload clustering refers to the monitoring of the read-to-write ratio of workloads on specific
logical block address (LBA) ranges of a thin device or data device within a pool.
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Data Movement Algorithms

+ Capacity
— SRP capacity compliance
- Ensures data is on correct SRP
— SLO capacity compliance
- Ensures data is on appropriate drive types within SRP

« Performance
— Disk resource protection
— SLO response time compliance
— Both use performance metrics to determine appropriate data pool
to allocate data
- to prevent overloading of a particular disk group
- to maintain the response time objective of an application

FAST uses four distinct algorithms as listed on the slide in order to determine the appropriate
allocation for data across an SRP. Two are capacity-oriented and the other two are performance-
oriented.

The SRP and SLO capacity compliance algorithms are used to ensure that data belonging to
specific applications is allocated to the correct SRP and across the appropriate drive types within
an SRP, respectively.

The disk resource protection and SLO response time compliance algorithms consider performance
metrics collected to determine the appropriate data pool to allocate data in order to prevent the
overloading of a particular disk group and to maintain the response time objective to an
application.
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Capacity Compliance

« SRP Capacity Compliance
— SRP to SRP movement

— Invoked when an SG’s SRP
association is modified

Platinum
+ SLO Capacity Compliance Gold
— Movement between data itver
pools within an SRP
— May be invoked when an s
SG’s SLO association is Optimized
mOdlflEd (Default)

*When pools are full, to avoid failed allocations, the datamay be
placed in pools marked "N’

© Copyright 2015 EMC Corporation. All rights reserved

SRP capacity compliance - Ensures all data belonging to thin devices within a particular SG is
allocated within a single SRP. This algorithm is only invoked when an SG’s association to an SRP is
modified. All data for the devices within the SG will be moved from the original SRP to the newly
associated SRP. During the movement, data for the thin devices will be allocated across two SRPs.
Note that the removal of an SRP association from an SG may also result in data movement
between SRPs if the SG was previously associated with the non-default SRP.

SLO capacity compliance - Ensures all data belonging to thin devices within a particular SG is
allocated across the allowed drive types based on the associated SLO. This algorithm is only
invoked when an SG’s association to an SLO is modified and data currently resides on a drive type
not allowed for the new SLO. The table on the slide shows the allowed drive types for each SLO.
As an example, if a SG’s SLO association is changed from Gold to Diamond, any data allocated for
that SG on any spinning drives would be promoted to data pools configured on Flash drives, as
this is the only drive type allowed for the Diamond SLO.
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Disk Resource Protection [==

« Protect drives and data pools ® - @@
from being overloaded @) - @1
— Esp. 7.2K RPM drives G8 +GB

+ Places data on the most
appropriate media ® @
— Heavy read S

* Flash s

— Heavy write

» Disk Group resources

* RAID 1 (10K or 15 K) — Performance capability IOPS
— No or very low activity ~ Physical capacity GB
+7.2K 2 ; 2 ;
' o « Aim to maintain operating buffer
- Basis for Optimized SLO of both resources

. I

Disk resource protection algorithm aims to protect disk groups and data pools from being
overloaded, with a particular focus on the higher capacity, lower performing drives. Each disk
group can be viewed as having two primary resources — performance capability and physical
capacity.

The performance capability is measured in terms of IOPS and reflects the workload the disk
group is capable of handling. This depends on the number of drives, the drive type, rotational
speed (if applicable), capacity and RAID protection. The physical capacity is measured in terms of
the total amount of data that can be allocated within the data pool configured on the disk group.

The algorithm aims to maintain an operating buffer of both these resources for each disk group.
This is done in such a way as to have overhead available in each disk group to both accept
additional data and additional workload should data be moved to the disk group. The picture on
the slide illustrates the concept. The vertical axis displays a disk groups ability to accept
additional workload or its need to have workload removed (measured in IOPS). The horizontal
axis represents the ability to accept additional data from a capacity perspective. The ideal
operating quadrant is the upper right hand, where the disk group is capable of accepting
additional allocations and workload. The remaining quadrants show situations where FAST will
attempt to move data out of a disk group. Greater priority is placed on moving data from disk
groups that need to remove IOPS.

When moving data between disk groups to protect these resources FAST attempts to place data
on the most appropriate media. Heavy read workloads are targeted for higher performing drives,
e.g. Flash. Write heavy workloads are targeted for movement to more write-friendly data pools,
e.g. RAID 1 configured on 15 K or 10 K RPM drives. Allocated extents with little or no workload
will be targeted for movement to higher capacity, lower performing drives.

The disk resource protection algorithm provides the basis for the default Optimized SLO.
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SLO Response Time Compliance

+ Provides differentiated

performance levels = —
— Based on SLO association
— Tracks overall response time of I FAST Movements
SG e Resp()ﬂwu;fn\e
- Adg\usts data placement to o oh Treoncid
achieve/maintain expected
average response time In Complance Jorast
+ Uses response time compliance SLORT Comphence
range HorasT
— If above range — Promote PARSESp Response Time

+ Only applies to metal SLOs
— Platinum, Gold, Silver & Bronze

The SLO response time compliance algorithm provides differentiated performance levels based on
SLO associations. The algorithm tracks the overall response time of each storage group that is
associated with an SLO and then adjusts data placement to achieve or maintain the expected
average response time target.

FAST uses a response time compliance range when determining if data needs to be relocated.
When the average response time for the SG is above the desired range, FAST will promote active
data to the highest performing data pool, based on the available resources in that pool. The
promotion activity continues until the average response time is back within the desired operating
range.

Data may also be relocated between spinning drives to achieve the SLO response time target, but
this movement will be determined by the disk resource protection algorithm.

The use of the SLO response time compliance algorithm only applies to SGs that are associated
with the "metal” SLOs - Platinum, Gold, Silver and Bronze.
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Allocation Management

+ New extent allocations can come from any data pool in SRP

+ Data pools in an SRP have a default ranking according to their
ability to handle writes

— Allocation based on pool rank and SLO
- Default ranking used for Optimized SLO
- Ranking is modified for SLOs other than Optimized

Example of Data Pool Ranking for new Allocations

Default Diamond Platinum or Gold Silver or Bronze
1. RAID 1 on 15K 1. RAID 5 on EFD 1. RAID 1o0n 15K 1. RAID 1 on 15K
2. RAID 50n 10K 2. RAID 1 on 15K* 2. RAID 50n 10K 2. RAID 5on 10K
3. RAID 50n EFD 3. RAID 5 on 10K* 3. RAID 5 o0n EFD 3. RAID 5 on EFD*
4. RAID 6 on 7.2K 4, RAID 6on7.2K* |4. RAID 60on7.2K 4

. RAID60on7.2K
*used only as necessary S e e s 1

New extent allocations, as a result of host write to a thin device, can come from any of the data
pools within the SRP to which the thin device is associated. FAST direct the new allocation to
come from the most appropriate pool within the SRP. This is based on each data pool’s ability to
both accept and handle the new write as well as the SLO to which the device allocation is being
made or is associated with.

Each data pool within the SRP has a default ranking based on drive technology and RAID
protection types in order to better handle write activity. This default ranking is used when making
allocations for devices managed by the Optimized SLO. Due to the drive types that are available
for each for each SLO, the default ranking is modified for devices managed by SLOs other than
Optimized.

Let us consider an example SRP configured with the following data pools - RAID 5 (3+1) on EFD,
RAID 1 on 15K RPM drives, RAID 5 (3+1) on 10K RPM drives and RAID 6 (6+2) on 7.2 K RPM
drives. The table on the slide shows the data pool ranking for new allocations for this specific
combination of data pools for the various SLOs.

As the Diamond SLO only allows extents to be allocated on EFD, the remaining pools in the
ranking will only be used in the event that the EFD data pool is full. After the allocation is made to
a non-EFD pool, the SLO capacity compliance algorithm will attempt to move the extent into EFD
after space has been made available on the pool. Somewhat similarly, in the case of the Bronze
SLO, new allocations will come from the EFD pool only if the 15K and 10K pools are full. The
allocation is made from the EFD pool in this case even if the 7.4K pool has capacity as this is
more beneficial to the overall performance health of the array. The SLO compliance algorithm will
subsequently move the EFD allocated extent to a non EFD pool.

New allocations will always be successful as long as there is space available in at least one of the
data pools within the SRP to which the device is associated.
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FAST Configuration Parameters

+ Reserved Capacity
— Set per SRP

— Reserves a set percentage of SRP capacity for thin device host
allocations
- Reserved capacity cannot be used by TimeFinder or SRDF/A DSE

— Valid values -1 to 80, or NONE

+ Usable by SRDF/A DSE
— Set at SRP level - Only one SRP can be enabled for use by DSE
— By default, the default SRP is enabled for use by DSE

« DSE Maximum Capacity
— Set at array level as an absolute capacity in GB

~ Valid values 1 to 100,000, or NOLIMIT E

FAST configuration parameters control the interaction of FAST with both local and remote
replication. These parameters only relate to local or remote replication interoperability and thus
only apply if TimeFinder and SRDF/A DSE are in use. Note TimeFinder and SRDF are not covered
in this course. There are other EMC training offerings which cover TimeFinder and SRDF.

Reserved Capacity: Both TimeFinder snapshot data and SRDF/A DSE related data are written to
data pools within an SRP. The reserved capacity parameter allows for the reservation of a
percentage of the SRP capacity for thin device host allocations. Capacity reserved by this value
cannot be used for TimeFinder snapshot activities or for spillover related to SRDF/A DSE. The
reserved capacity is set as a percentage on each SRP. Valid values range from 1 to 80%, or can
be set to NONE to disable reserved capacity.

Usable by SRDF/A DSE: One of the SRPs in a VMAX3 array must be assigned for the use of
SRDF/DSE. By default, the default SRP is designated for use by SRDF/A DSE. The Usable by
SRDF/A DSE parameter can be Enabled or Disabled at the SRP level. It may only be enabled on
one SRP at a time. Enabling this parameter on an SRP will automatically disable it on the SRP on
which the setting was currently enabled.

DSE Maximum Capacity: In addition to the reserved capacity parameter, the capacity used by
DSE can be further restricted by the DSE maximum capacity parameter. This parameter is set at
the array level and sets the maximum capacity that can be used by DSE in a spill over scenario.
The DSE maximum capacity is set as an absolute capacity in Gigabytes (GB). Valid values are
from 1 to 100,000 GB, or can be set to NOLIMIT to disable it.
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Managing FAST Configuration Parameters

« symconfigure syntax

— set srp <srp_name> resv_cap=<value | NONE>;
— set srp <srp_name> rdfa_dse = <ENABLE | DISABLE>;
— set symmetrix dse_max_cap = <MaxCap | NOLIMIT>;

* Unisphere for VMAX e s
— Properties View of SRP |

PROPERTIES

Usable Capacity (GB)
Allocated Capacity (GB)
Free Capacity (G8)
Subscription (G8)

Usable by RDFA DSE

Description

Coneet
€ Copyright 2015 EMC Corporalion. All rights reserved VMAX3 - Virtusl Provisioning and FAST Concepls 52

The FAST configuration parameters can be managed with the symconfigure command set or via
Unisphere for VMAX. The slide shows the symconfigure syntax. In Unisphere one can navigate to

the properties view of an SRP to change the Reserved Capacity and Usable by RDFA DSE
parameters.
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SRP Configuration Recommendations

+ SRP Configuration is designed during ordering process
— Use as much available information to help the design process

— EMC personnel use an internal utility called Sizer

- Estimate the performance capability and cost of mixing different drive
types

- Use performance data from older generation VMAX and Symmetrix
arrays to design optimal VMAX3 configurations

+ EMC recommends the use of a single SRP

« Multiple SRPs separate and isolate storage resources
— EMC representatives should be consulted to determine the

appropriateness of configuring more than one SRP

SRPs are pre-configured and their configuration cannot be modified using management software.
Thus it is important that the design create for the SRP during the ordering process uses as much
information as is available. EMC technical representatives have access to a utility called Sizer that
can estimate the performance capability and cost of mixing drives of different technology types,
speeds, and capacities, within a VMAX3 array.

Sizer can examine performance data collected from older-generation VMAX and Symmetrix arrays
and can model optimal VMAX3 configurations (both for performance and cost). It will also include
recommendations for SLOs for individual applications, dependent on the performance data
provided. The configurations recommended by Sizer include the disk group/data pool
configurations, including drive type, size, speed, and RAID protection, required to provide the
performance capability to support the desired SLOs.

EMC recommends the use of a single SRP, containing all the disk groups/data pools configured
within the VMAX3. In this way, all physical resources are available to service the workload on the
array.

Creating multiple SRPs will separate, and isolate, storage resources within the array. Based on
specific use cases, however, this may be appropriate for certain environments. EMC
representatives should be consulted in determining the appropriateness of configuring multiple
SRPs.
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SLO Selection - Recommendations

+ Applications being migrated

— Use existing performance information
- Average response time
+ Average IO size

— Translate this to SLO and Workload Type

+ Use default Optimized SLO if little/no information is available

— FAST will provide the best performance based on the availability of
resources

The more information that is available for the applications being provisioned on the VMAX3 array,
the easier it will be to select an appropriate SLO for each application. Applications that are being
migrated from older storage should have performance information available, including average
response time and average IO size. This information can be simply translated to an SLO and
Workload Type combination, there by setting the performance expectation for the application and
a target for FAST to accomplish. If little is known about the application, having the default
Optimized SLO allows FAST to take most advantage of the resources in the array and provide the
best performance for the applications based on the availability and workload already running on
the resources.

Associating a non-default SLO to an application, there by setting a response time target for that
application, can limit the amount of capacity allocated on higher performing drives. Once an
application is in compliance with its associated SLO, promotions to higher performing drives will
stop. Subsequent movements for the application will look to maintain the response time of the
application below the upper threshold of the compliance range.
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Storage Group Recommendations

+ Configure SG for each application
— Provides most granular management
— Associate SLO and Workload Type
— FAST can manage to the response time target for the application

+ Use Cascaded Storage Groups

— If different devices types in the same application require different
SLOs

« Non-disruptive Device movement between SGs

In order to provide the most granular management of applications, it is recommended that each
application be placed in its own SG to be associated to an SLO. This provides for more equitable
management of data pool utilization and ensures FAST can manage to the response time target
for the individual application.

In some cases there may be a need to separately manage different device types within a single
application. For example, it may be desired to apply different SLOs to the redo log devices vs the
data file devices within the same database. The use of cascaded storage groups is recommended
in this case. Cascaded storage groups allow devices to be placed in separate child SGs which can
then be place in the same Parent SG. Each child SG can be associated with a different SLO, wile
the Parent SG is used in the masking view for the purpose of provisioning devices to the host.

Depending on requirements, it may be necessary to change the SLO of an individual device. This
may require moving the device to another SG. Device movement between SGs with different
SLOs is allowed and may be performed non-disruptively to the host if the movement does not
result in a change to the masking information for the device being moved. That means, following
the move, the device is still visible to the exact same host initiators on the same front-end ports
as before the move. Devices may also be moved between Child SGs who share the same parent,
where the masking view is applied to the parent group.
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Lesson Summary

During this lesson the following topics were covered:
« FAST Algorithms
+ FAST Configuration Parameters

« Best Practice Recommendations

5 EMC Corporation. All rights reserved R 1

This lesson covered FAST algorithms, configuration parameters and best practice
recommendations.
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Module Summary

Key points covered in this module:

« Overview of Virtual Provisioning and FAST

FAST Elements and Terminology
FAST Algorithms

FAST Configuration Parameters

FAST Best Practice Recommendations

This module covered VMAX3 Virtual Provisioning and FAST concepts. The first lesson provides an
overview of Virtual Provisioning and FAST, FAST elements and terminology. The second lesson
covered FAST algorithms, configuration parameters and best practice recommendations.
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Module: Device Creation and Port

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

+ Create and Delete VMAX3 Thin Devices

+ Manage Port Attributes and Associations

t 2015 EMC Corporation. All rights reserved

This module focuses on VMAX3 device creation and port management.
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| esson: Device Creation

This lesson covers the following topics:

+ Device Types
+ Creation/Deletion of Devices

© Copyright 2015 EMC Corporation. All rights

This lesson covers VMAX3 device types and the creation/deletion of devices.
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VMAX3 — Device Types

+ Devices that can be managed via software
— Thin Devices (TDEV)
+ Thin Gatekeeper Devices
— Thin BCV Devices (BCV+TDEV)
— SRDF Thin Devices (RDF1 or RDF2)

+ Pre-configured Devices — Cannot be managed via software
— Data Devices
+ Discussed in Module 1
— Internal Thin Devices (Int+TDEV)

- Used by Data Services Hypervisor VMs
— Tools VMs and eNAS Control Station VMs

Solutions Enabler and Unisphere for VMAX can be used to create and delete VMAX3 thin devices,
thin gatekeeper devices are simply thin devices which have a capacity of 3 cylinders
(approximately 6 MB). Thin BCV devices and thin SRDF devices can also be managed with SE and
Unisphere on VMAX3 arrays. The VMAX3 arrays come with factory pre-configured devices which
cannot be managed with SE and Unisphere, they are the data devices used in the data pools
discussed in Module 1 and internal thin devices which are used by Data Services Hypervisor VMs.
On VMAX3 arrays the HYPERMAX Operating System provides a data services hypervisor running
natively. The Data Services Hypervisor provides storage infrastructure services through virtual
machines running on the embedded hypervisor. Storage to these virtual machines is provided by
the internal thin devices. We will discuss these services later on in the course.

In this lesson we will focus on the creation and deletion of thin devices and thin gatekeeper
devices. SRDF thin devices and thin BCV devices are covered in other EMC training courses.
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VMAX3 - Thin Device Attributes

« Attributes can be set at or after device creation
— SCSI3_persist_reserve - Enabled by default

« All VMAX3 thin devices are dynamic RDF capable
— No specific attribute needs to be set.

SCSI3_persist_reserv Unix and Windows cluster software
DIF1 Oracle to ensure data integrity
AS400_GK IBM AS400 host control software “STM”

€ Copyright 2015 EMC Corporation. All rights reserved Device Crealion and Port Management 1

The attributes listed on the slide can be set on VMAX3 thin devices at or after device creation.

The SCSI3 persistent reservation attribute, sometimes called the PER bit, is used by a number of
Unix and Windows cluster software. It is enabled by default.

Data Integrity Field (DIF) is a setting on a device that is relevant to an Oracle environment and all
hosts that support the DIF protocol. Oracle objects that are built on devices that have the DIF
attribute, send 520 byte CDBs (Command Descriptor Blocks) rather than the normal 512 byte
CDBs. The extra 8 bytes are a form of a checksum that validates the 512 bytes of data. When the
VMAX3 receives such a CDB on a device that has the DIF attribute, it will validate the Oracle data
and honor the write request or reject it if the checksum and the data do not match. The DIF
setting is likely to have many different versions of Data Integrity. HYPERMAX OS supports the
DIF1 format.

AS400_GK attribute on a VMAX3 thin device is required when a AS400 device is used in
conjunction with IBM host control software 'STM'. This attribute is also used in conjunction with
the Celerra NAS for Celerra gatekeeper devices.

Note that all VMAX3 thin devices are dynamic RDF capable by default. Thus no specific attribute
needs to be set.
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Thin Device Creation - SYMCLI

« symconfigure syntax with commonly used options
create dev count=<n>, size= <size> [MB | GB | CYL]
emulation=<Emulation Type>,
config=TDEV,

[sg=<SG Name>] ;

— Default size unit is Cylinders

— Emulation type
- FBA, Celerra_FBA or AS/400_D910_099

— Storage group name can be optionally specified
- Storage group must exist

The symconfigure syntax for the creation of devices is shown on the slide. We are only showing
the most commonly used options. For the complete list of options please refer to the EMC
Solutions Enabler V8.0.1 Array Management CLI User Guide - Chapter 7 Managing Configuration
Changes. As discussed in Module 1 the symconfigure command syntax can be submitted using the
—file or —cmd options.

The count indicates the number of devices to be created. The size can be specified in megabytes
(MB), gigabytes (GB) or in cylinders (CYL). Cylinders is the default. The supported emulations
types are FBA, Celerra_FBA and AS/400_D910_099. Celerra_FBA emulation is used for the eNAS
solution. The device configuration type for thin devices is TDEV. To create BCV thin devices set
config to BCV+TDEV. One can optionally add the newly created devices to a Storage Group by
specifying the name of an existing storage group.
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Thin Device Creation — SYMCLI - more options

« Other optional options with create dev

— preallocate size = <ALL>, allocate type = <PERSISTENT>
+ Only valid preallocate value is ALL - will fully preallocate thin device
- Allocate type of PERSISTENT will do a persistent preallocation

— device attr = <Attribute Type>
« SCSI3_persist_reserve, DIF1, AS400_GK

— device name = <Device Name>, number = <n | SYMDEV>
- User supplied name for device and suffix

One can choose to preallocate space for the thin devices in the Storage Resource Pool. The only
valid option for the preallocation size is ALL. Thus the entire device will be preallocation. One can
set the allocation type to PERSISTENT. Persistent allocations are unaffected by any reclaim
operations. The default preallocation in non-persistent.

One can optionally set device attributes previously discussed.

Users can assign a friendly device name to a device at the time of creation. You could use the
same name for all the new devices, e.g. mydev, or you can assign the device a name and a
numerical suffix that will be incremented for each device. The name plus the suffix may not
exceed 64 characters. Setting the number parameter to SYMDEV means that the corresponding
VMAX3 device number will be used as the suffix. Solutions Enabler does not check for the
uniqueness of names.
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Thin Device Creation — SYMCLI - Examples

« Create 5, 10 GB, FBA emulation thin devices and add to
storage group dbserverl_oracle

— create dev count=5, size =10GB, emulation=FBA,
config=TDEV, sg=dbserverl oracle;

+ Create 10, 10 GB, FBA emulation thin devices with user
specified names
— create dev count=10, size=10GB, emulation=FBA,
config=TDEV, device name=mydev, number=1001;

— First device will be called mydev1001 and the last device will be
called mydev1010

 Can be displayed with - symdev list -identifier device name

€ Copyright 2015 EMC Corporalion. All rights reserved D=vice Crealion and Porl Management 1

Above are two examples of thin device creation using the symconfigure command.

The device creation request can be placed in a command file “myfile” and the following syntax can
be used to commit the change”:

#symconfigure -sid ### -file myfile commit
To display user defined names on devices use the symdev list -identifier device name
command:

# symdev list -identifier device name

Symmetrix ID: 000196800225

Device
Sym Config Attr Device Name
0005B TDEV mydev1001
0005C TDEV mydev1002
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Gatekeeper Creation - SYMCLI

’ symconfigure syntax
create gatekeeper count=<n>, emulation=<Emulation Type>;
— Equivalent to
* create dev count=<n>, size=3 CYL,
emulation=<Emulation Type>, config=TDEV;
— Emulation type

- The AS400_GK attribute is automatically set for the Celerra_FBA and
AS/400_D910_099 emulations

— VMAX3 gatekeeper devices are thin devices

+ Example - Create 6, FBA gatekeeper devices
— create gatekeeper count=6, emulation=FBA;

The symconfigure create gatekeeper command will result in the creation of VMAX3 thin devices
with a capacity of 3 cylinders (approximately 6 MB). The create gatekeeper command is
equivalent to the create dev command with the size specified to 3 cylinders and the conifg set to
TDEV. The create gatekeeper command will automatically set the AS400_GK attribute for the
AS/400_D910_099 and Celerra_FBA emulations.
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Thin Device Creation — Unisphere for VMAX

+ Create Volumes Wizard
— Used to create Thin Devices and Gatekeeper | s

d eViceS Storage Groups Dashboard
— Launched by
+ Create Volumes common task in the
Storage section Volumes
- Create Volumes button in Volumes listing i

 Provision Storage to Host Wizard
— Wizard simplifies provisioning storage to hosts

— Will use existing devices or create new devices as
needed

— We will cover this wizard in an upcoming module

VMAX3 thin devices and gatekeeper devices can be created in Unisphere for VMAX by using the
Create Volumes wizard. Devices can also be created by the Provision Storage to Host wizard. In
this lesson we will focus on the Create Volumes wizard. The Provision Storage to Host wizard will
be covered in Module 4.

The Create Volumes wizard can be launched from the list of common tasks under the storage
section or by clicking on the Create Volumes button in the Volumes listing page.
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Create Volume - Thin Devices

|ECinits Votwns Ss——————— O 5 BCV+TDEV
Emulation FBA v
o ﬁ CELERRA_FBA \
St Of Wehamas 5 AS/400_D910_099

Volume Capacity 1000 | v GB v

Total Capacity 0 08 1 27310 Oy ﬂ
Add to Storage Group Select
GB
Mide Advanced
Volume Identifier None - \

Name e Optionally add devices to an existing
Storage Group

Allocate Full Volume Capacity

Name Only
Addto JobList v Cancel Help

Add to Job List
S5 Name + Append number
Run Now

On VMAX3 arrays the Create Volume wizard will only allow the creation of thin devices (TDEV),
thin BCV devices (BCV+TDEV) or thin gatekeepers (Virtual Gatekeeper).

Name + VolumeID

Configuration: To create thin devices select TDEV in the Configuration drop down selector.

Emulation: FBA is the default, one can also create CELERRA_FBA or AS/400_D910_099 emulation
devices.
Capacity:
Number of Volumes: Type in the required number of devices
Volume Capacity: You can type in the required capacity of the devices or use the capacity field
drop down to pick an existing device size. You can specify the capacity units in Cyl, MB or GB.

Add to Storage Group: This is an optional field. One can choose to select an existing Storage
Group to which the newly created devices will be added. Click on the Select button to choose an
existing Storage Group.

The advanced area allows one to optionally give the new devices a Volume Identifier and to
optionally allocate the full volume capacity. The Volume Identifier is equivalent to the device
name and number specified via SYMCLI.

After specifying the requirements, you can run the job immediately using the Run Now option or
alternately add the job to the job list by using the Add to Job List option.

The preferred method is to add the job to the job list as the job list allows running multiple jobs
together and also allows scheduling of jobs.
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Create Volume - Thin Gatekeepers

+ Configuration Virtual Gatekeeper v

Emulation FeA v ASATR—

e CELERRA_FBA

# Number Of Volumes 6 AS/400_D910_099

Add to Storage Group Select \k

Optionally add devices to an existing
Storage Group
Addto Job List v Cancel Help

Add to Job List

Run Now

On VMAX3 arrays the Create Volume wizard will only allow the creation of thin devices (TDEV),
thin BCV devices (BCV+TDEV) or thin gatekeepers (Virtual Gatekeeper).

Configuration: To create gatekeeper devices select Virtual Gatekeeper in the Configuration drop
down selector.

Emulation: FBA is the default, one can also create CELERRA_FBA or AS/400_D910_099 emulation
gatekeeper devices. When creating gatekeeper devices with CELERRA_FBA or AS/400_D910_099
emulation, the AS400_GK attribute is automatically set.

Number of Volumes: Type in the required number of gatekeeper devices.

Add to Storage Group: This is an optional field. One can choose to select an existing Storage
Group to which the newly created gatekeepers will be added. Click on the Select button to choose
an existing Storage Group.

After specifying the requirements, you can run the job immediately using the Run Now option or
alternately add the job to the job list by using the Add to Job List option.

The preferred method is to add the job to the job list as the job list allows running multiple jobs
together and also allows scheduling of jobs.
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Job List — Group Jobs

[

000196800225 > System >

Name Status User Name

Are you sure you want 1o group the folowing jobs o one ob?

Name Status User Name
Create Volumes CREATED €:10.126.88.69\vanchi
Create Volumes CREATED C:10.126.88.89\vanchi

Name for new job | Create Thin Devices and Gatekeeper]

000198800225 > System >  Job List

Name Status
@ Create Thin Devices and Gatekeepers

© Copyright 2015 EMC Corporation. All rights reserved

User Name

Last Modified Time

Last Modified Time
Fri Jan 2 14:30:45 GMT-0500 2015
Fri Jan 2 14:29:28 GMT-0500 2015

Scheduled T... Completed Time

O] o

Last Modified Time

CREATED €:10.126.88.89\vanchi  Fri 01/02/2015 02:38:12 PM GMT-0500 1

Navigate to the Job List by clicking on Job List big button in the System section or by clicking the

Job List link in the status bar. You can group multiple jobs and then run the group of jobs as a
single job. Highlight the list of jobs to be grouped and click the Group button.

In the Group Jobs dialog, type a name for the job group and click OK.

The Job Group will now appear in the Jobs List. You can View the details of this Job Group, or Run

this job, or Schedule the job to be run at a later time.
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Job Group Details

000196800225 > System > Job lst > (reate Thin Devices and Gatekeeper

Create Thin Devices and Gatekeepers

Create Thin Devices and Gatekeepers Status: CREATED
Owner: (C:10.126.88.89\vanchi Last Modified: Fri 01/02/2015 02:38:12 PM GMT-0500
Order Task

s

© Copyright 2015 EMC Corporation

Stop

b td]

All rights reserved

Create 6 thin volumes of (TDEV)(FBA)(capacity for each volume = 3 Cyl)(SCSI3 Persistent Reservation enabled)
Create 5 thin volumes of (TDEV)(FBA)(capacity for each volume = 5462 Cyl)(10.00GB)(SCSI3 Persistent Reservation enabled)

Scheduled: ey

Completed:

The details of a Job Group are shown on the slide. If necessary, the grouped job can be

ungrouped by clicking the Ungroup button.

As with any other job in the job list, you can Run the job by clicking Run or Schedule the same to

be run at later time.
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Run Job Group

Committing a job may take a long time
Continue?

=] @

000196808225 > System > Job List >

Create Thin Devices and Gatekeepers

Wame:  Creste Thin Devices and Gatekeepers

Owner: C:10.126.88.89\vanchi

RUNNING

Lest Modified:  Fri 01/02/2015 02:38:12 PM GMT-0500

000196800225 > System > Job lst >  (reats

Create Thin Devices and Gatekeepers

Name: Create Thin Devices and Gatekeepers

Owner: C:10.126.88.8%9\vanchi

Devices and Gatekeopars

N

Status: SUCCEEDED

Lest Modified:  Fri 01/02/2015 02:38:12 PM GMT-0500

Scheduled:  Ef

I Completed: Fri 01/02/2015 02:45:27 PM GMT-OSOOI

Created volume(s) 0005D-00062, 00063-00067
Finished job execution on Fri 2 Jan 2015 02:45:27 PM EST

© Copyright 2015 EMC Corporation. All rights reserved

Click Run either from the Job List view or the Job Details view. Click OK in the Confirmation dialog
to run the job. The Status of the job will change to RUNNING. If the jobs complete successfully,

the Status will change to SUCCEEDED.
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snsiseneezz 3 > Starage v
v
I Vohame Configur stien ToEV - I
| —l Addeonsl Crmeris
Volume 0 0.5 001 or O01-0FF or 001 DO3-GTF) Setect Category v v v v
Volume Identfier Name Aad Anothes
Emu
Name Type  Allocated % Capacity (GB) Pool State  Status  Emulation Host Paths Reserved
B 0005B:mydevi0i ToEV 0% 10 Bound Reacy  FBA 0 Mo
8 000SC:mydev1002 TDEV 0% 10 Bound Ready  FBA 0 Mo
9 ooso ToEV 0% 0.01 Bound Reacy Fea 0 Ne
9 o00sE ToEV 0% 0.01 Bound Ready  FBA 0 Ne
& ooosr ToRV 0% 0.01 Bound Ready A 0 Mo
8 0060 ToEV 0% 0.0t Bound Ready  FBA 0 No
& 00061 ToEV o 0.0t Bound Ready  FBA 0 Mo
& 0062 ToEV 0% 0.01 Bound Ready  FBa 0 No
S 00063 ToEV 0% 10 Bound Ready  FBA 0 N
& 00064 ToEV 0% 10 Bound Ready Foa o No
B 00065 ToEV 0% 10 Bound Ready FBa 0 Ne
4 00066 ToEV % 10 Bound Ready FBA 0 Neo
9 00067 oV 0% 10 Bound Ready oA o Ne
0 Selected 83 tems
Creste Vohames
€ Copyright 2015 EMC Corporation. All rights reserved = Cr= rt Management 1

The newly created devices can be seen in the Volumes View. One can navigate to the Volumes
View by choosing Volumes from the Storage section dropdown.

Use the Volume Configuration selector to display the desired device type. In this example we have

set it to TDEV (thin devices) and then clicked on the Find button. We have scrolled the display to
show the newly created devices 005D:0067.
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Deleting VMAX3 Devices

+ Thin devices must
— not be mapped to a front-end port
— not have any allocations or written tracks

SYMCLI - symconfigure syntax
— delete dev SymDevName [:SymDevName];

Unisphere
— Select devices to be deleted in Volume listing and click on Delete

o A ... Delete Volumes x
You are about to delete the selected volume(s
— @

!

. %&@( Devices (TDAT) cannot be deleted with Solutions Enabler or Unisphere for

Solutions Enabler or Unisphere for VMAX can be used to delete VMAX3 thin devices. The device to
be deleted must not be mapped to a front-end port and also not have any allocations or written
tracks.

The symconfigure syntax for the deletion of devices is shown on the slide. The symconfigure
command syntax can submitted using the -file or -cmd options. To delete devices in Unisphere
navigate to the Volumes listing page, select the devices and then click on Delete. Click Delete in
the Delete Volumes confirmation dialog to execute the device deletion.

To free up all allocations or written tracks on can use the following the SYMCLI command -
symdev —-sid ## free -all -devs <SymDevStart>:<SymDevEnd>.To free up all allocations or

written tracks in Unisphere navigate to the Volumes listing page, select the devices and then click
on the more button (>>) and choose Start/Allocate/Free/Reclaim. In the dialog choose Free and
then check Free all allocations for the volume (written and unwritten).

VMAX3 DATA devices (TDAT) cannot be deleted with Solutions Enabler or Unisphere for VMAX.
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Lesson Summary
During this lesson the following topics were covered:

+ Device Types
+ Creation/Deletion of Devices

This lesson covered VMAX3 device types and the creation/deletion of devices with SYMCLI and
Unisphere for VMAX.

© Copyright 2015 EMC Co
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Lesson: Port Management

This lesson covers the following topics:
+ Director Emulations

 Port Attributes

+ Port Association

ht 2015 EMC Corporation. All rights reserved Davice Ciunlion sat Dot Managumint 1

This lesson covers VMAX3 director emulations, port attributes and port association.
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VMAX3 - Director Emulations
Director Emulations

* Slice A - Infrastructure Management (IM)
* Slice B— HYPERMAX OS Data Services (EDS)
* Slice C - Back End Emulation (DS)
* Slice D-H - Remaining Emulations
* FA, RF, RE, DX
* Each emulation appears only once and
consumes CPU cores

1/0 module ports mapped to emulation
Maximum 16 ports per director

Slice A is used for the Infrastructure Manager (IM) system emulation. The goal of the IM
emulation is to place common infrastructure tasks on a separate instance so that it can have its
own CPU resources. The IM performs all of the environmental monitoring and servicing. All
environmental commands, syscalls and FRU monitoring are issued on the IM emulation only. DAE
FRUs are monitored by the IM through the DS emulation. If the DS emulation is down, access to
DAE FRUs is affected.

In the VMAX3 Family of arrays, there are eight slices per director.

Slice B is used by HYPERMAX OS Data Services (EDS) system emulation. EDS consolidates various
HYPERMAX OS functionalities to allow easier and more scalable addition of features. Its main
goals are to reduce I/0 path latency and introduce better scalability for various HYPERMAX OS
applications. EDS also manages Open Replicator data services.

Slice C is used for back end emulation (DS - SAS backend).

Slices D through H are used for the remaining emulations. The supported emulations are Fibre
Channel (FA), FC RDF (RF), GigE RDF (RE) and the DX emulation used for Federated Tiered
Storage. In the current release of VMAX3, DX emulation is only used for the ProtectPoint solution.
Note that only those emulations that are required will be configured.

Each emulation appears only once per director and consumes cores as needed. A maximum of 16

front end I/O module ports are mapped to an emulation. In order for a front end port to be active,
it must be mapped to an emulation.
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VMAX3 - Logical Port Layout

Slot Slot Slot Slot Slot Slot Slot Slot Slot Slot Slot
0 1 2 3 o 5 [ 7 8 9 10
: |5 s | s
Eo | 5 | § |Le)| Lol (a] | [a8] | | 5 | [26] | 30] 4um Even
: 3|3 9] il Director
® =7 o e
S
5| 3 r
s | s ([ T | S 4= Odd
E "5 9] ? Director

t | )\
! I
[ Flash Back End Flash

MMCS/MM Universal/FE Universal/FE Fabric (SIB)
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This is a view of a VMAX3 engine showing the even and odd directors. VMAX3 is designed to
support 32 ports per director, ports 0 through 31. These logical ports are humbered left to right,
bottom to top, across the eight slots available for front-end and back-end connectivity. Ports 0, 1,
2, 3,20, 21, 22, and 23 are reserved and not currently used. Ports 4 through 11 and 24 through
31 can be used for front-end connectivity. Ports 12 through 19 are used for back-end
connectivity. On the SIB, ports 0 and 1 are used for connectivity to the fabric in each director.
Port numbers do not become available unless an I/O module is inserted in the slot. Each FA
emulation also supports 32 virtual ports numbered 32-63.
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# symcfg list -dir all -sid 225

Symmetrix ID: 000196800225 (Local)
SYMMETRTIZX

DIRECTORS

Ident Type

IM-1A IM

IM-2A IM

ED-1B EDS

ED-2B EDS

DF-1C DISK

DF-2C DISK

FA-1D FibreChannel
FA-2D FibreChannel
RF-1E RDF-BI-DIR
RF-2E RDF-BI-DIR

Engine

g T

Cores

o
MNOoO O UL U NN

Ports

=
e = NN o i o i o i e

VMAX3 - Director Emulations - Example

Status
Online
Online
Online
Online
Online
Online
Online
Online
Online
Online

There is a single emulation instance of a specific type per director. The output from the symcfg
list -dir command will display the director emulations. The emulation instances seen in this
example output are:

1A & 2A - Infrastructure Manager (IM)

1B & 2B - HYPERMAX OS Data Services (EDS)
1C & 2C - Disk adapter (Output show it as DF - it is the DS backend emulation)

1D & 1D - Fibre Channel Frontend Adapter (FA)

1E & 2E - Fibre RDF (RF).

Also shown are the engine the emulations are running on, the number of cores each emulation is
using, number of ports associated with the emulation type and status. Notice the number of ports
associated with the FA and RF emulations.

With HYPERMAX OS, all director emulations are capable of supporting multiple cores. The actual
number of cores assigned to a director is fixed. In addition, all director emulations support a
variable number of ports. Ports are either physical or virtual. Virtual ports are associated with FA
directors. IM and EDS are new director emulations introduced in HYPERMAX OS. One can
associate and disassociate ports from the FA and RF emulations if needed. We will cover port
associations later in this lesson

Copyright 2015 EMC Corporation. All rights reserved.

Device Creation and Port Management

108



SO19ER0022S >

Crech Hydnae
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Unisphere System Dashboard

SUMMAR © HARDWARE
000196800225
Front End RDF Back End Available Ports
10: 000196800225
Model: VMAX100K
HYPERMAX 0S: $677.497.471
Connection:  Local
Cache Size: 220160 M8 2 2 2 4
HEALTH & MAINTENANCE CAPACITY THER HARDWARE
vus
= ; o
Heatt, Sytenetric o

The Unisphere System Dashboard for a VMAX3 array will show the configured Front End, RDF,
Back End, IM and EDS director emulations. The dashboard also shows summary information about
the array, one can also run a Heath Check. Clicking on the Front End, RDF or Back End icons will

show a listing of the relevant ports. Ports that are not associated with any emulations can be seen
by clicking on the Available Ports icon.

Copyright 2015 EMC Corporation. All rights reserved.

Device Creation and Port Management

109



Host Types

» Physical servers running Unix offered by different vendors
— HP-UX from Hewlett Packard
— Solaris from Oracle
— IBM-AIX from IBM
— Linux from various companies

+ Windows servers running Microsoft Windows

+ Virtual Machines running on Hypervisors

VMAX3 arrays can be attached to a wide variety of operating systems which are too numerous to
list here. In the open systems world the most widely used operating systems are MS-Windows
and Unix flavors such as Solaris, HP-UX, AIX and Linux. In recent years as VMware has grown in
popularity, it is also common to find VMAX3 arrays attached to VMware ESXi servers. For a
complete list of supported hosts and operating systems, please consult the E-Lab navigator
accessible through the EMC Support Website.
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VMAX3 Front-End Port Flag Requirements

Different Operating Systems need different Bits or Flags set on
the front-end port to recognize VMAX3 devices

ACLX flag allows storage Autoprovisioning for the port

Port flag settings can be overridden at the initiator group level

Hosts should access VMAX3 devices over two or more ports

— With path management software

+ Higher Availability Host A,‘
+ Load balancing

If hosts A & B have the same port flag requirements Host B g
and host C has different requirements, the initiators
on host C can be set to override the port flags on the

front end port of the VMAX3 .
: = Host C

Many vendors require specific fibre/SCSI flags to be set in order to communicate with the storage
array. VMAX3 arrays permit the setting of flags at the front-end port level. Front end ports can be
shared by multiple hosts as shown in the picture above. Sometimes hosts sharing the front end
ports may have different bit/flag requirements.

To accommodate hosts with different bit/flag requirements, VMAX3 arrays permit port flags to be
overridden by flags set at the initiator or initiator group level. The Autoprovisioning SYMCLI
command symaccess or Unisphere for VMAX is used to allocate storage to hosts. The
Autoprovisioning process automatically maps and masks the devices. Storage allocation using
Autoprovisioning groups is covered later in this course. Most hosts will typically access VMAX3
storage via multiple front-end ports. Host based path management software (e.g. PowerPath) is
used to provide higher availability and load balancing.
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Home of the EMC Support Matrix

CUSTOM QUERIES PRODUCT DETAILS DOCUMENTS

SIMPLE SUPPORT MATRICES

Unified Virtualization & Flash

VNXS5100
WNXS200/540

Scalel0

VMAX3 Simple Support Matrices -

E-LAB INTEROPERABILITY NAVIGATOR

§00/800X s fined S
6008000 VIPR sofvare Defined Jleage

EMC E-Lab

https://elabnavigator.emc.com

EMC

ELAB
PROVEN

STORAGE

g X S8 VMAXe Drrector Bas
VMAX Cloud Edition

Symmetrix

DMX.4DMX.3
DMX-4DMX.-3 Director Bas

EMC VMAX 400K, VMAX 200K, and VMAX 100K

EMC Simple Support Matrix

Director Bit Settings
DECEMBER 2014
REV 04
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Browse to the EMC E-Lab Interoperability Navigator website (https://elabnavigator.emc.com/)
and then click on the link for the VMAX3 simple support matrix for 400K/200K/100K Director Bits.
The Director Bit Settings Simple Support Matrix lists the port flag settings required for the various

operating systems.

The host connectivity guides for the different operating systems can also be found on the E-Lab

website.
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VMAX3 Port Settings for Common Hosts

« HP
— Volume Set Addressing (V)
— SPC-2 Compliance (SPC2)
— SCSI-3 Compliance (SC3)

IBM AIX, Solaris, Linux, Windows, VMware
— SPC-2 Compliance (SPC2)
— SCSI-3 Compliance (SC3)

Most of the required flags are enabled by default

ACLX flag is required for Auto-provisioning

€ Copyright 2015 EMC Corporalion. All rights reserved D=vice Crealion and Porl Management 1

These are the common SCSI bus and Fibre port settings used by the common operating systems.
To use Autoprovisioning groups on VMAX3 arrays the ACLX flag must be enabled on the port.
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VMAX3 ACLX Port Considerations

« ACLX flag is required for Auto-provisioning
— Enabled by default

« ACLX Device

— Preconfigured
+ No user management of ACLX device

— Default LUN Address of 0

— Visibility on Port
+ Controlled by Show_ACLX_Device attribute
- Enabled on one FA port by default

Auto-provisioning groups require the ACLX enabled ports. By default the ACLX flag is enabled on
all FA ports. VMAX3 arrays come preconfigured with one ACLX device. A user cannot create,
delete or change the attributes of the ACLX device. The device will be visible to hosts at the
default address of 000. The device will only be visible on frontend ports that have the
Show_ACLX_Device port characteristic set to Enabled.

When VMAX3 arrays comes out of the factory, the first ACLX enabled port will typically have the
show ACLX device flag enabled. All other ACLX enabled ports will typically have the flag disabled.
As a result is the ACLX device will be visible to hosts only on one port.
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Excerpt from VMAX3 Simple Support Matrix

EMC VMAX 400K, VMAX 200K, and VMAX 100K director bit settings for Fibre Channel switches

| Category| Flag Description | 5977 Factory | VPLEX |Windows2003| Windows | Linux | HP-UX 11i| HP-UX | IBM AIX| VMware | Solaris |  HP-
Defaul Settings SP1 and later | 200872012 vi,fiv2 | 11iv3 ‘
[Fc | Topology Fabric | |
¢ [ ToopID 0 |
['scsi™ | soft Reset . | |
SCS! | Environment " |
Reports to Host
SCSI | Disable Quewe
Reset on Unit e fopt) (opt)
Atienton
| SCSI | Avod st s |
| sCsi | SCSt interface sC3a < | |
'SCSI {§C$Imey §PC2 < »
|scsi | osa007 0s2007¢ | ose007° o) | (opt) | o) | | fopt) | os207
[ scsi | Enatie Volume Set & v v
Hard Addressing »
SCSI | Intiator Group ACLX € (opt)
[HosT | Open VS ovms © [ 1
scs1 | Show ACLX DV show "
FC | Link Speed AUTO2/4% Gb > f | |
_'oL»-MIWﬂ'L../—-——*-I-‘-wH/‘

Crestion and Port Mansgement

For most operating systems the required flags are enabled by default [

© Copyright 2015 EMC Corporation. All rights reserved

Here is a excerpt from the VMAX3 Simple Support Matrix for Director Bit Settings in a fibre
channel switched environment. For most operating systems the required flags are enabled by
default. For HP-UX systems the Volume Set Addressing flag has to be enabled. Please refer to the
Simple Support Matrix for more details.
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U . -
nisphere — Set Port Attributes
Front End 000196800225 > System > Dashboard >  Front §
Director  1a Port 2. Director Status Port Status  Type Port 1D Volumes ACLX Cores!
m :> FA-10 28 Online oN FibreChannel (S63)  S00009735803841c v
FA-1D Online FibreChannel (563)  500009735803841¢ 0 v d
FA-1D 3 Online PendOn FibreChannel (S63)  500009735803841¢ 0 v g
FA-1D 2 Onfine OoN FibreChanne! (S63)  S000097158038400 9
FA-10 33 Online ON FibreChannel ($63)  S000097158038401 6
FA-10 3 Online ON FibreChannel (S63)  5000097158038402 17
FA-1D 35 Online oN FibreChannel (563)  5000097158038403 17
FA1D 36 Oniine ON FibreChannel (563)  5000097158038404 17
FA-1D 37 Oniine ON FibreChannel (563)  5000097158038405 17 v !
FA-1D 4 Online ON FibreChannel (S63)  5000097358038404 15 v 10|
FA-10 s Oniine ON FibreChannel ($63)  5000097358038405 2
FA-10 6 Onfine ON FibreChannel (S63)  5000097358038406 1
FA-20 28 Online ON FibreChannel (S63)  S00009735803845¢ 12
FA-20 2 Online PendOn FibreChannel (S63)  5000097358038454 °
FA-20 30 Online PendOn FibreChannel (563)  500009735803845¢ 0
FA-20 n Online PendOn FibreChannel (S63)  500009735803845¢ 0
FA-20 n2 Online ON FibreChannel (S63)  5000097158038440 9
FA-20 33 omy FibreChannel ($63)  5000097158038441 6
FA-20 34 Onlin  S#1ORS Cedling FibreChannel (563)  5000097158038442 17 v 19
1 Selected pom——
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VMAX3 front-end port attributes or characteristics can be set via the SYMCLI symconfigure
command or with Unisphere for VMAX. The symconfigure syntax is:

set port DirectorNum:PortNum FlagName=enable|disable;

Please refer to the Solutions Enabler V8.0.1 Array Management CLI User Guide Chapter 7 for
more details.

To set port attributes in Unisphere for VMAX navigate to the System Dashboard and then click on
the Front End director icon to list the Front End director ports. Select a specific front-end port.
One can Enable/Disable the port, View Details or click on the more (>>) icon and choose other
options including Set Port Attributes.

In this example we will first click on View Details to see the details of the port and then Set Port
Attributes from the details view.
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Front-end Port Details — Set Port Attributes

IS22S > st > Dubbonnd > frnk > i pniios 0]
Director Port: FA1D29
PROPERTIES
Copy from Director Port: v
ACLX HP M
Port 1D S000097358038410 A o0 en
Fibre Channe! Loop 10 NA Show ACLX Volume Sunapee
VCM State NiA ] Common Serial Number Siemens
ACLX Enabied
Unique WWN Sequent
Commen Serial Number Enatied
Init Point to Point Server on AS400
Unique WWN Desabied
Init Point to Point Desabled ] Volume Set Addressing Enable AS400
IWW“C Set Addressing Desabled I Avoid Reset Broadcast Open VMS
VNX Attached Drzatied
Negotiate Reset
Avoid Reset Broadcast Dusatied
Enable Auto Negctiate
Negotiate Reset Drsatied
Enable Auto Negctiate Oxsadied Environ Set
Eviron Set Disabled Disable Q Reset on UA
Disable Q Reset on UA Drsabled
isable Q on blec Soft Reset
Soft Reset Desabled
v SCSt1 3
SCSI 3 Enabied
SCSI Support1(052007) Enatied ¥ SCS1 Supportl
No Participating Drsabied Non Participating
SPC2 Protocol Version Enatied

v SPC2 Protocol Version

Enable Disable Set Port Attritntes Set ORS Cetling
Add to Job List Cancel Help
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Highlight a port on the Front End Directors page and click on View Details (see picture on last
page) to see the details of a particular port.

In this example we are seeing the details of FA 1D:29. The current port flag settings are shown in
the graphic on the left. In this example we see that Volume Set Addressing is disabled.

Some attributes changes may require the port to be offline. One can offline a port by clicking on
the Disable button.

Click on the Set Port Attributes button to launch the Set Port Attributes dialog. Make the desired
changes in the Set Port Attributes dialog. For example we could choose to enable Volume Set
Addressing.

After making the desired changes and click “Add to Job List”. This will list the task in the Job List
view from where the command can be run. Alternately one can choose Run Now.
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Symmetrix ID:

Slot Port

30
31
30
31

NN -

Legend:
Flags:
(F)C
F(C)OE
F(I)CON
I(S)CsSI

Listing Free Ports

000196800225

Flags Speed
FCIS Gb/sec

¥ Y e 16
YY.. 16
Y¥. . 16
¥ ¥ 16

Y = Yes,

Y = Yes,

Y = Yes,

Y = Yes,

C:\>symcfg list -free -port -sid 225

Status

Powered
Powered
Powered
Powered

. = No
. = No
. = No
. = No

Available Ports

X4

4

000196800225 > System > Dashboard >

Slot

1

1
2
2

Speed(GB/Second)

16
16
16
16

Port Type

30
31
30
31

Fibre
Fibre

Fibre

Fibre

For VMAX3 arrays running HYPERMAX OS 5977 there is only a single emulation instance of a
specific type (FA, DS, RF, etc.) available per director board as we had discussed earlier. If one
needs more connectivity, one can add additional ports to an existing emulation instance. That
instance uses all cores configured to it to drive the workload across all ports assigned to it.

A capability attribute on each physical port determines the set of front-end emulations to which
the port may be assigned. One can associate (assign) unused ports to front-end emulations and

disassociate (free) ports from the FA and RF emulation types.

Ports that are available to be associated with an emulation can be listed with SYMCLI or with
Unisphere for VMAX as shown on the slide. The Slots numbers refer to the directors.
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Associate Ports

« symconfigure syntax
— associate port <portnum>, [<portnum>,..] to dir <dirnum>;

-~ Example associate ports 30,31 to director 1D
associate port 30,31 to dir 1D;

Port Association o
° U n i S p h e re Avadable Drectors . Selact Dractor 10 stsociate with port
Slot Type Director Status
000196800225 > System > Dashboard > v t 1 RDF-BI-DIR Online
slot Port Speed(GB/Second) Type
j{ C— — 1 S—
e =

* Onlin

© Copyright 2015 EMC Corporatio

e the port after association

All rights reserved

Free/Available ports can be associated with a desired director emulation. The SYMCLI
symconfigure syntax is shown on the slide with an example. In Unisphere for VMAX, select an
available port from the Available Ports listing and then click on Associate. In the Port Association
dialog select the desired emulation to which the port should be associated and then click on OK to
complete the association.

Once the port has been associated it must be brought online. Use the SYMCLI symcfg —-fa xx -p
xx online command or use Unisphere for VMAX to enable the port. The port can be enabled from
the Front End Director port list view (we saw this view when we were setting port attributes via

Unisphere).
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Disassociate Ports

+ Disassociate considerations
— Front-end port must not be in a port group
— RDF port must not have any RDF groups configured
— Port must be offline

+ symconfigure syntax

— disassociate port <portnum>, [<portnum>,..] from dir
<dirnum>;

— Example disassociate ports 30,31 from director 1D
disassociate port 30,31 from dir 1D;

« Unisphere

— Select desired port from Front End or RDF port listing and click
Disassociate

Prior to disassociating ensure that a front-end port is not in a port group or the RDF port does not
have any RDF groups configured. Ports have to be offline before they can be disassociated from a
give director. One can offline the port with SYMCLI or Unisphere for VMAX.

The SYMCLI symconfigure syntax is shown on the slide with an example. In Unisphere for VMAX,

select the port to be disassociated from the Front End or RDF port listing and then choose
Disassociate.
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Lesson Summary

During this lesson the following topics were covered:
+ Director Emulations
+ Port Attributes

« Port Association

This lesson covered VMAX3 director emulations setting port attributes and managing port
associations. Port management with SYMCLI and Unisphere for VMAX was covered.
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Lab: Port Management with Unisphere and
SYMCLI

This lab covers
« Port management with Unisphere for VMAX

« Port management with SYMCLI

ht 2015 EMC Corporation. All rights reserved

This Lab covers Port Management with Unisphere and SYMCLI.
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Module Summary

Key points covered in this module:
+ Creation and deletion of VMAX3 thin devices

+ Management of port attributes and port associations

5 EMC Corporation. All rights reserved S Contin anl fovt Homagement. [

This module covered VMAX3 device creation/deletion and port management.
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Module: Storage Allocation using Auto-
provisioning Groups
Upon completion of this module, you should be able to:

+ Describe Auto-provisioning Groups
Explain Host I/O Limits

Articulate Host Considerations for Storage Allocation

Perform SLO based provisioning with Unisphere for VMAX
Perform SLO based provisioning with SYMCLI

5 EMC Corporation. All rights reserved Storage Aliscstion using Auts-provisioning Groups 1

This module focuses on storage allocation if VMAX3 storage to hosts using auto-provisioning
groups. We will describe auto-provisioning groups, Host I/0O limits and host considerations while
allocating storage. We will then use Unisphere for VMAX and SYMCLI to perform SLO based
storage provisioning.
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Lesson: Auto-provisioning Groups Overview
This lesson covers the following topics:

« Auto-provisioning Groups

» Host I/O Limits

© Copyright 2015 EMC Corporation. All rights

This lesson provides an overview of auto-provisioning groups and Host I/0 limits. We also
introduce the SYMCLI syntax to manage auto-provisioning groups.
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Auto-provisioning Overview

Makes it easy to provision storage in environments with clusters
and hosts using multiple paths to the array

Managed with SYMCLI or Unisphere for VMAX
SYMCLI

-~ symaccess command manages all auto-provisioning groups and
Masking Views
—~ symsg command manages Storage Groups (SGs)

+ Used for auto-provisioning and FAST
— Performs many of the functionsthat symaccess performs on SGs

— Also used to set Host I/0 limits, SRP, SLO and Workload Type
Unisphere for VMAX

— Storage and Hosts sections 1

As the number of volumes in a single array continues to climb higher, auto-provisioning offers a
flexible scheme for provisioning storage in large enterprises. Auto-provisioning groups allow
storage administrators to create groups of host initiators (Initiator Groups), front-end ports (Port
Groups), and logical devices (Storage Groups). These groups are then associated to form a
masking view, from which all controls are managed. This reduces the number of commands
needed for masking devices, and allows for easy management of LUN masking.

Auto-provisioning in the VMAX3 arrays is achieved through the use of the symaccess SYMCLI
command or with Unisphere for VMAX. The symaccess command can manage Storage Groups,
Port Groups, Initiator Groups and Masking Views.

The symsg SYMCLI command manages storage groups and is used for auto-provisioning and with
FAST (Fully Automated Storage Tiering) to set the required SRP, SLO and Workload Type.

In Unisphere the Storage and Hosts sections are used to manage auto-provisioning. The Storage

section has the Storage Groups Dashboard. Port Groups, Hosts (Initiator Groups) and Masking
Views are managed under the Hosts section.
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Auto-provisioning Groups

Group Names

* Up to 64 characterslong
* Case insensitive

* Unique per group type

Initiator Group Port Group Storage Group
Contains WWNs Contains Ports Contains Devices

Masking View 1

Auto-provisioning Groups are used for device masking on VMAX3 family of arrays.

An Initiator Group contains the world wide name of a host initiator, also referred to as an HBA or
host bus adapter. An initiator group may contain a maximum of 64 initiator addresses or 64 child
initiator group names. Initiator groups cannot contain a mixture of host initiators and child IG
names.

Port flags are set on an initiator group basis, with one set of port flags applying to all initiators in
the group. However, the FCID lockdown is set on a per initiator basis. An individual initiator can
only belong to one Initiator Group.

However, once the initiator is in a group, the group can be a member in another initiator group. It
can be grouped within a group. This feature is called cascaded initiator groups, and is only
allowed to a cascaded level of one.

A Port Group may contain a maximum of 32 front-end ports. Front-end ports may belong to more
than one port group. Before a port can be added to a port group, the ACLX flag must enabled on
the port.

Storage groups can only contain devices or other storage groups. No mixing is permitted. A
Storage Group with devices may contain up to 4K VMAX3 logical volumes. A logical volume may
belong to more than one storage group. There is a limit of 16K storage groups per VMAX3 array.
A parent SG can have up to 64 child storage groups.

One of each type of group is associated together to form a Masking View.
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Auto-provisioning Flexibility

Initiators can be dynamically added or removed from initiator
groups

Ports can be dynamically added or removed from port groups

Storage can be dynamically added or removed from storage
groups

Automatic session rollback in the event of a session failure

Once the groups have been created, auto-provisioning represents an easy way to handle
provisioning. It allows one to mask multiple devices, ports, and HBAs by placing them into
groups. These groups can be dynamically altered to give the host access to new storage.

With the symaccess command, all groups and views are backed up to a file, and can be restored
from a backup file.

When an auto-provisioning session fails on a VMAX3 array, the system automatically rolls back
the ACLX database to the state it was in prior to initiating the session. This rollback feature
recovers the database and releases the session lock automatically. The audit log contains any
messages relating to the rollback.
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VMAX3 Arrays - Provisioning Limits

Devices 16K per director
4K per storage group

Initiator Group 64 initiators (or 64 child IGs) per IG

Storage Group 16K SGs per array
64 child SGs per parent SG

Port Group 16K PGs per array
32 ports per PG

Masking View 16K MVs per array
LUN Addresses 4K LUN addresses per director port
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The table shows the provisioning limits for VMAX3 arrays.
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Storage Groups

+ Collection of VMAX3 devices
— Used for LUN masking and/or FAST

« Can be explicitly associated with SRP, SLO and Workload Type
— Default - SG is associated with Default SRP and Optimized SLO

— SG considered FAST managed if explicitly associated with SRP or
SLO or both

+ A thin device may only be in on SG that is FAST managed

— Device could be in one FAST managed SG and in other non FAST
managed SGs

This is a review of storage group information we had already covered in an earlier module.

A storage group is a logical collection of VMAX3 Thin devices that are to be managed together.
Storage group definitions are shared between FAST and auto-provisioning groups (LUN masking).
A storage group can be explicitly associated with an SRP or an SLO or both. By default devices
within a SG are associated with the default SRP and managed by the Optimized SLO. While all
the data on a VMAX3 array is managed by FAST, an SG in not considered “FAST managed” if it is
not explicitly associated with an SRP or an SLO. Devices may be included in more than one SG,
but may only be included in one SG that is "FAST managed”. This ensures that a single device
cannot be managed by more than one SLO or have data allocated from more than one SRP.
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Cascaded Storage Groups

- Storage group with other storage groups as Parent SG
members
— Single level of cascading
« Parent SG p—
— Inherits all the devices in the Child SGs
+ Cannot inherit same device from more than one child %
- Child SG
— Contains devices only S
— SRP, SLO & Workload Type set on child ‘
— May only be contained in a single parent |

- Masking is typically done on the parent

HYPERMAX OS arrays provides the capability for storage groups to contain other storage groups.
These groups are called cascaded storage groups. The storage group with the other storage
groups as members is called the parent. The storage groups, containing only devices, that is
contained within the parent storage group is referred to as the child storage groups. This
cascading of storage groups allows for individual FAST policies (SRP, SLO & Workload Type
settings) for the child storage groups and a masking view for the parent storage group.

Only a single level of cascading is permitted. A parent storage group may not be a child of
another storage group. Storage groups can only contain devices or other storage groups. No
mixing is permitted.

Empty storage groups can be added to a parent storage group as long as the parent storage
group inherits at least one device when the parent storage group is in a view. A parent storage
group cannot inherit the same device from more than one child storage group. A child storage
group may only be contained by a single parent storage group.

No parent storage group can be FAST managed. An FAST managed SG is not allowed to be a
parent SG.

Masking is not permitted for a child SG which is contained by a parent SG already part of a
masking view. Masking is not permitted for the parent SG which contains a child SG that is
already part of a masking view.

A child SG cannot be deleted until it is removed from its parent SG.
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Create Storage Group - SYMCLI Syntax

+ symaccess example - Create SG and add devices

#symaccess create -sid 225 -name SG_1 -type storage
devs 50:52

+ symsg example — Create SG and set SLO & WL

#symsg create -sid 225 SG_1 -slo Gold -wl DSS

#symsg -sg SG_1 addall devs -range 50:52

VMAX3 Devices 50, 51 and 52

I

The example shows how to use both symaccess and symsg commands to create storage groups.
Note that the symaccess command allows you to create the storage group and simultaneously
add devices or child storage groups. The symsg command allows one to create an empty storage
group first and then populate it with devices or child storage groups. The symsg command will
also allow one to set the SLO and Workload type and Host I/O limits while the storage group is
created.

Please refer to the EMC Solutions Enabler V8.0.1 Array Management CLI User Guide for more
details and options while creating and managing storage groups with the symaccess and symsg
commands.
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Other Common SG Operations - SYMCLI

Action

symaccess

symsg

Add devices

symaccess -sid 80 -name MyGrp
-type storage add devs CD:F4

symsg —-sg MyGrp -sid 80
addall devs -range CD:F4

Remove devices

symaccess -sid 80

-name MyGrp -type storage remove
devs CD:F4

symsg -sg MyGrp -sid 80
rmall devs -range CD:F4

Display group info

symaccess list
-type storage -sid 80

symaccess show
-name MyGrp -type storage
-sid 80

symsg list -sid 80

symsg show MyGrp -sid 80

Delete a group

symaccess -sid 80
-name MyGrp -type storage delete

symsg delete MyGrp
-sid 80

© Copyright 2015 EMC Corporstion. All rights reserved

Here are some other commonly performed Storage Group operations. Storage Groups can be
renamed if needed. Please refer to the EMC Solutions Enabler V8.0.1 Array Management CLI User
Guide for more details and options while creating and managing storage groups with the
symaccess and symsg commands.
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Set SRP/SLO/Workload Type - symsg syntax

symsg -sg <SgName> -sid <SymmID>
set [-slo <SLOName> [-wl <WorkloadName>] |-noslo]
[-srp <SRPName> | -nosrp]

* -slo
— Diamond, Platinum, Gold, Silver, Bronze, Optimized (default)

o -wi
— OLTP, OLTP_REP, DSS, DSS_REP

+ -noslo - Removes any explicitly set SLO, also removes workload
type

By default Storage Groups will use the default SRP and be managed by the Optimized SLO. The
SG is considered FAST managed only if an SLO or SRP is explicitly set. The valid arguments for
the -slo and -wl options are listed. Of course the array should be configured with appropriate
drives to support the SLO. The —-noslo option removes any explicitly set SLO and WL type, the SG
is now managed by the Optimized SLO. The —nosrp option removes any explicitly set SRP, the SG
will use the default SRP.
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Host I/O Limits Overview

+ Set limits on the front-end bandwidth and IOPS consumed by
applications on VMAX3 arrays

+ Limits are set on a per Storage Group basis
— Storage Group is associated with a Masking View
— Limits are distributed across the directors in the Port Group of the
associated masking view
- Distribution can be dynamic
— I/0 limits may be placed on parent and child storage groups

Host I/0O Limits feature allows users to place limits on the front-end bandwidth and IOPS
consumed by applications on VMAX3 systems.

Limits are set on a per-storage-group basis. As users build masking views with these storage
groups, limits for maximum front-end IOPS or MB/s are distributed across the directors within
the associated masking view. The VMAX3 system then monitors and enforces against these set

limits.

The Host I/O Limits can be managed and monitored using both Solutions Enabler and
Unisphere for VMAX.
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Host I/O Limits - Benefits

+ Ensures that applications cannot exceed their set limit, reducing the
potential of impacting other applications

+ Provides greater levels of control on performance allocation in multi-tenant
environments

+ Enables predictability needed to service more customers on the same array

- Simplifies quality-of-service management by presenting controls in
industry-standard terms of IOPS and throughput

+ Provides the flexibility of setting either IOPS, throughput or both, based on
application characteristics and business needs

+ Manages expectations of application administrators with regard to
performance

The benefits of Host I/O Limits are listed on this slide. Please take a moment to review them.

Host I/0 limits are beneficial whenever a VMAX3 array is shared among multiple tenants by
enabling the setting of consistent performance SLAs. They prevent applications from using more
than their allotted share of VMAX3 front end resources.
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Host I/O Limits - Features

+ Cascaded Storage Groups
— Limits can be set on parent, on child or on both

— Sum of all child limits may exceed the parent’s limit
- Total I/O rate of all the children will remain limited by parent’s limit
— Individual child limit may not exceed parent’s limit

« Dynamic I/O Distribution

Mode can be Never, OnFailure or Always

Default - Never - Implies static even distribution

OnFailure = On a failure I/O Limits are redistributed to online ports
Always - I/O Limits are dynamically distributed based on demand

I

For Cascaded Storage Groups, users may set up a cascaded SG configuration where there are
optional limits assigned to each individual child SG. The parent SG may also have its own
assigned limit. The sum of child limits may exceed the parent’s limit; however, the I/O rate of
all child SG’s combined will remain limited by the parent’s limit. Also, the individual child SG
limits may not exceed the parent’s assigned limit.

Host I/0 distribution is governed by the Dynamic Mode setting. The default mode is Never which
implies a static even distribution of configured limits across the participating directors in the
port group. The ‘OnFailure’ mode causes the fraction of the configured Host I/0 limits
available to a configured port to be adjusted, based on the number of ports that are currently
online. Setting the dynamic distribution to ‘Always’ causes the configured limits to be
dynamically distributed across the configured ports, allowing the limits on each individual
port to adjust to fluctuating demand.

As an example if the mode is set to ‘OnFailure’ in a two-director port group which is part of a
masking view, both directors are assigned half of the total limit. If one director goes offline, the
other director will automatically be assighed the full amount of the limit, making it possible to
insure the application running at full speed regardless of a director failure.
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Host I/O Limits — Considerations

Only one limit per storage group

+ Devices in multiple storage groups can only adhere to one limit

A storage group with a Host I/O Limit can be associated with, at
most, one port group in any provisioning view

In most cases, the total Host I/O Limits may only be achieved
with proper host load balancing between directors
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Only one limit can be set per storage group, and devices in multiple storage groups can only
adhere to one limit.

At any given time, a storage group with a Host I/O Limit can be associated with, at most, one
port group in any provisioning view. This means if the storage group with a Host I/O Limit is in
a provisioning view with a port group, the storage group and port group combination have to
be used when creating other provisioning views on the storage group.

In most cases, the total Host I/0O Limits may only be achieved with proper host load balancing
between directors (by multipath software on the hosts, such as PowerPath).
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Setting Host I/0O Limits — symsg syntax

» Can be set during SG creation or on existing SG
— During creation
symsg -sid <SymmID> create <SgName>
[-bw max <MBperSec>]
[-1ops max <IOperSec>]
[-dynamic <NEVER | ALWAYS | ONFAILURE>]
— Existing SG
symsg -sg <SgName> -sid <SymmID>
set <[-bw max <MBperSec> | NOLIMIT ]
[-iops max <IOperSec> | NOLIMIT ]
[-dynamic <NEVER | ALWAYS | ONFAILURE>]>

Host I/0 limits can be set with the symsg command when the SG is created or on an existing SG.

Options:

-bw_max - Limits the bandwidth specified in Megabytes per sec. The valid range for bandwidth is
from 1 MB/Sec to 100,000 MB/Sec. NOLIMIT removes any set limits.

-iops_max - Limits the I/Os per sec. The valid range for IOPs is from 100 IO/Sec to 2,000,000
I0/Sec and must be specified in units of 100 I0/Sec. NOLIMIT removes any set limits.

-dynamic - Sets the mode for the dynamic I/O distribution we had discussed earlier in this lesson.
NEVER is the default.
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Port Groups

Contain valid front end ports

A port can belong to more than one port group
Ports must have ACLX flag enabled
Create Port Group — SYMCLI Example

# symaccess create -sid 225 -name PG_1 -type port
—dirport 1D:6,2D:6

Port groups contain front-end director and port identification. A port can belong to more than one
port group. On VMAX3 arrays running HYPERMAX OS one cannot mix different types of ports (i.e.
physical FC ports and virtual FC ports) within a single port group. Ports must have the ACLX flag
enabled - as discussed before ACLX flag is enabled by default.

Ports can be added and removed. When a port group is no longer associated with a masking view,
it can be deleted.

The SYMCLI example shown creates a new PG named PG_1 containing two front-end ports.

Please refer to the EMC Solutions Enabler V8.0.1 Array Management CLI User Guide for more
details and options while creating and managing port groups with the symaccess command.
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Other Common PG Operations - SYMCLI

Action symaccess

symaccess -sid 80 -name MyPorts -type port
Add port to port group _dirport 1D:6 add

symaccess -sid 80 -name MyPorts -type port

Remove port from group | ,cuove -airport 1n:6

symaccess list -name MyPorts -sid 80

Dlsplay groupcontents symaccess show MyPorts -type port -sid 80

Delete a group symaccess -sid 80 -name MyPorts -type port delete

List the group(s) that a
port belongs to
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These are some of the operations commonly performed on a Port Group. Port Groups can be
renamed if needed. Please refer to the EMC Solutions Enabler V8.0.1 Array Management CLI User
Guide for more details and options while creating and managing port groups with the symaccess
command.

symaccess list -sid 80 -type port -dirport 1D:6
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Initiator Groups

Container of host initiators
— Can be cascaded
— Cannot mix host initiators and child IG names
— Cannot mix host initiator types

An initiator may belong to only one IG

A child IG may belong to one or more parent IGs

Cascaded IG Example
— Child_IG1 contains WWN1 & WWN2
— Child_IG2 contains WWN3 & WWN4
— Parent_IG contains Child_IG1 and Child_IG2

An initiator group is a container of one or more host initiators (Fibre WWNs). Each VMAX3 initiator
group can contain up to 64 initiator addresses or 64 child IG names. Initiator

groups cannot contain a mixture of host initiators and child IG names. Thus an IG contains only
host initiators or an IG contains only child IG names.

One cannot mix different types of initiators (i.e. external Fibre Channel WWNs and internal guest

Fibre Channel WWNs) within a single Initiator Group. In addition, all child IG names added to a
parent initiator group must contain the same Initiator type.
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Create Initiator Group — SYMCLI Example

#symaccess create -sid 225 -name IG_1 -type initiator -consistent lun
-wwn 2100001b321e9dd5

#symaccess -sid 225 -name IG_1 -type initiator add -wwn 2101001b323e9dd5

OR

#symaccess create -sid 225 -name IG_1 -type initiator -consistent lun
-file HBA WWNS

File HBA_WWNS contains Initiator WWNs

2100001b321e9dd5

wwn:2100001b321e9dd5

wwn:2101001b323e9dd5 2101001b323e9dd5

You can create an initiator group using the HBA’s WWN or a file containing WWNs or another
initiator group name. Use the -consistent_lun option if the devices of a storage group (in a view)
need to be seen on the same LUN on all ports of the port group. If the

-consistent_lun option is set on the initiator group, HYPERMAX OS will make sure that the host
LUN number assigned to devices is the same for the ports. If this is not set, then the first
available LUN on each individual port will be chosen.

Please refer to the EMC Solutions Enabler V8.0.1 Array Management CLI User Guide for more
details and options while creating and managing initiator groups with the symaccess command.
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Other Common IG Operations - SYMCLI

Action symaccess

SR symaccess -sid 80 -name MyInit -type initiator
Add initiator to group | 2da -wwn 10000000c92ab6de

Remove initiator from | symaccess -sid 80 -name MyInit -type initiator
initiator group remove -wwn 10000000c92abéde

symaccess list -name MyInit -sid 80
Di5p|ay group contents | symaccess show MyInit -type initiator -sid 80
symaccess show MyInit -type initiator -sid 80 -detail

Delete a group symaccess -sid 80 -name MyInit -type initiator delete

List the group(s) that an | symaccess 1ist -sid 80 -type initiator
initiator belongs to -wwn 10000000c93124ae
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These are some of the operations commonly performed on a Initiator Group. Initiator Groups can
be renamed if needed. Please refer to the EMC Solutions Enabler V8.0.1 Array Management CLI
User Guide for more details and options while creating and managing initiator groups with the
symaccess command.
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Masking View

+ Association of one Initiator Group, one Port Group and one
Storage Group

— Devices in SG become visible to host initiators in the IG via the
ports in the PG

+ Create masking view - SYMCLI example
#symaccess create view -sid 225 -name MV _1
-sg SG_1 -pg PG 1 -ig IG 1

EMC Corporation. All rights reserved

A Masking View is created by associating one initiator group, one port group and one storage
group. So a masking view is a container of a storage group, a port group, and an initiator group.
When you create a masking view, the devices in the storage group become visible to the host.
The devices are masked and mapped automatically. Please refer to the EMC Solutions Enabler
V8.0.1 Array Management CLI User Guide for more details and options while creating and
managing masking views with the symaccess command.
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Other Common

Masking Operations - SYMCLI

Action symaccess
- - symaccess -sid 80 rename view -name MyView
Rename a masklng\new -new_name YourView
Delete a masking view symaccess -sid 80 -name MyView delete view
symaccess list view -name MyView -sid 80
Display view info
symaccess show view MyView -sid 80
Backup symaccess -f symm80.bak -sid 80 backup
Restore symaccess —-f symm80.bak -sid 80 restore
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I

These are some of the operations commonly performed on Masking Views. Note that the
symaccess backup command will back up the entire VMAX3 masking database.

Please refer to the EMC Solutions Enabler V8.0.1 Array Management CLI User Guide for more
details and options while creating and managing masking views with the symaccess command.
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Lesson Summary

During this lesson the following topics were covered:
« Auto-provisioning Groups

» Host I/O Limits

I

This lesson covered an overview of auto-provisioning groups and Host I/O limits. We also
introduced the SYMCLI syntax to manage auto-provisioning groups.
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Lesson: Host Considerations — Storage

Allocation
This lesson covers the following topics:

- HBA Flags
+ Rescan SCSI Bus
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This lesson covers host considerations related to storage provisioning. We will look at HBA flag
settings and the commands to rescan the SCSI bus on common server platforms.
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VMAX3 HBA Flag Settings for Common Hosts

« HP
— Volume Set Addressing (V)

— SPC-2 Compliance (SPC2)
— SCSI-3 Compliance (SC3)

« IBM AIX, Solaris, Linux, Windows, VMware
— SPC-2 Compliance (SPC2)
— SCSI-3 Compliance (SC3)
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In an earlier module we set the required SCSI and Fibre port settings at the VMAX3 Array Port
Level. These are the common SCSI bus and Fibre port settings used by the common operating
systems. The port flags settings can be overridden at the initiator or initiator group level.
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Setting HBA Flags

Disable Q Reset on UA
Environ Set
Volume Set Addressing
Avoid Reset Broadcast
OpenVMS

SCSI 3

SPC2_Protocol Version
SCSI Supportl

HBA flags that can be set on initiator groups

[D]
[E]
[V]
[ARB]
[OVMS]
[SC3]
[SPC2]
[052007]

HBA flags that can be set on initiators
— All of the above except Volume Set Addressing

I

VMAX3 arrays allow you to set the HBA port flags on a per initiator or initiator group basis. This

feature allows specific host flags to be enabled and disabled on the director port.

To set (or reset) the HBA port flags on an initiator group, use the following SYMCLI syntax:

symaccess -sid <SymmID> -name <GroupName> -type initiator

set ig flags <on <flag> <-enable
A flag cannot be set for the group if it conflicts with any initiator in the group.

After a flag is set for a group, it cannot be changed on an initiator basis.

| -disable> |off [flag]>

Please refer to the EMC Solutions Enabler V8.0.1 Array Management CLI User Guide for more
details on overriding port flags with the symaccess command.
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Commands to Scan SCSI Bus for Devices (1)

« Solaris
— devisadm -C

« IBM AIX

— lsdev -Cc adapter -Fname | grep fc (identifies the fibre
channel directors such as fcsO0, fcsl)

— cfgmgr -1 fcs? (? represents the bus number such as 0)

« HP-UX
— ioscan -fnC disk (scans host bus and identifies new devices)
— insf -e (creates device special volumes)

After VMAX3 devices have been provisioned to a host by the creation of a masking view, the
operating system on the host must be made to recognize the device. To accomplish this a SCSI
bus rescan must be initiated from the host. The bus rescan commands vary from operating
system to operating system.

The commands shown here are taken from the EMC Host Connectivity Guides. While they work
reliably in most cases, they may not work for every version of a particular operating system. That

is why it is advisable to verify the accuracy of these commands by checking the vendor
documentation.
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Commands to Scan SCSI Bus for Devices (2)

 Linux (version 2.6 — does not work for all drivers)
— cd /sys/class/scsi host/host? (? represents host bust adapter

instance, e.g. 0, 1 etc.)
— 1ls —al scan

— echo ‘- - -’ > scan (dashes represent channel, target and LUN
numbers)
» Qlogic scan utility available from Qlogic web site
- ./ql-dynamic-tgt-lun-disc.sh
« Emulex lun_scan utility from Emulex web site
— ./lun scan.sh all

© Copyright 2015 EMC Corporation. All rights reserved Storage Allocalion using Aula-provisioning Groups 1

Since there are several flavors of commercially available Linux, there are a variety of ways that
the SCSI bus on those systems can be rescanned. The methods documented here are taken from
the Linux host connectivity guide.
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Commands to Scan SCSI Bus for Devices (3)

« Windows

— Uses the DISKPART CLI utility
* C:\DISKPART
DISKPART> rescan
DISKPART> exit

— Windows Disk Management GUI can also be used to perform a
rescan

« Solutions Enabler commands to recsan the bus
— symcfg scan
— symntctl rescan (Windows only)

© Copyright 2015 EMC Corporation. All rights reserved Storage Allocalion using Aula-provisioning Groups 1

In addition to the vendor supplied commands, EMC also has some commands in Solutions Enabler
that are designed to scan the SCSI bus. The EMC commands are convenient to use but the vendor
supplied commands are the most reliable.
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Commands to Scan SCSI Bus - VMware

« ESXi Server
— Command issued on ESXi server with esxcli enabled
esxcli storage core adapter rescan --all

— Command issued from a host that is network attached to the ESXi
server and has ESX cli installed - this is the preferred method

esxcli -s 10.127.94.252 -u root -p <password> storage
core adapter rescan --all

— VMware vSphere GUI can also be used to rescan for new devices into the
ESXi server

© Copyright 2015 EMC Corporstion. All rights reserved Storage Aliocation wsing Aulo-provisioning Groups 1

The CLI commands shown here are useful for rescanning the SCSI bus. The preferred method of
using vCLI (esxcli) is to run it on a host that is network attached to the ESXi console. In addition,
the VMware vSphere GUI can be used to rescan the SCSI bus.
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Steps to Replace an HBA

+ The replace action can be used to allow a new HBA to take over the
devices visible to the old HBA.

+ View old HBA WWN:

— symaccess list logins

« Swap out the old HBA board with the new HBA.
+ Discoverthe WWN of the new HBA:

— symaccess discover hba or symaccess list hba

+ Use the replace action:

— symaccess -sid 80 replace -wwn <WWN_old>
-new_wwn <WWN_new>

+ Use the rename action to establish the new alias for the HBA:

— symaccess discover hba -rename

© Copyright 2015 EMC Corporation. All rights reserved Storage Aliocalion wsing Auts-provisoning Groups 1

In the event a host adapter fails, or needs replacement, you can replace the adapter and assign a
set of devices to a new adapter by using the replace action in the following form:

symaccess replace -wwn wwn -new_wwn NewWWN [-noprompt]

symaccess replace -iscsi iscsi -new_iscsi NewiSCSI [-noprompt]
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Lesson Summary

During this lesson the following topics were covered:
+ HBA Flags
+ Rescan SCSI Bus

.

This lesson covered host considerations related to storage provisioning. We looked at HBA flag

settings and the commands to rescan the SCSI bus on common server platforms.
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Lesson: Service Level Objective based
provisioning with Unisphere
This lesson covers the following topics:

+ Managing Hosts (Initiator Groups)

Storage Provisioning Wizard

Managing Storage Groups

Managing Port Groups
+ Managing Masking Views

5 EMC Corporation. All rights reserved S SR A [

This lesson covers SLO based provisioning of VMAX3 storage using Unisphere for VMAX. We will
show how Unisphere is used to manage auto-provisioning groups. We also show the use of the
Storage Provisioning Wizard which greatly simplifies storage allocation.
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Managing Hosts (Initiator Groups) EI

Masking View

Initiatorns

+ Hosts View R

— Create Host, Provision Storage to Host, Set Flags, "
View Details, Delete

000196800225 > Hosts >  Hosts
Name Masking Views Initiators Consistent LUNs Port Flag Overrides Last Update
EMBEDDED_NAS_DM_IG 2 8 Mon 12/08/2014 12:09:56 PM GMT-0500
esxi-88-36 1 2 v Mon 12/08/2014 12:09:56 PM GMT-0500
esxi-88-46 1 2 v Mon 12/08/2014 02:00:15 PM GMT-0500
primaryesxiéd 0 1 v Fri 12/12/2014 03:44:35 PM GMT-0500
Mo dity
1 Selected SetFiage
Dalate
I CresteHost  Creste HostGroup  Provision Storageto Host  View Details I »

© Copyright 2015 EMC Corporation. All rights reserved Storage Mliccalion using Auls-provimoning Groups 1

In Unisphere for VMAX, initiator groups are called Hosts. The hosts currently configured can be
listed by clicking on the Hosts section button.. From Hosts view you can create new Hosts, Host
Groups (cascaded initiator groups) or click on a Host and Provision Storage to the Host, set flags,
delete, or view its details. The detailed view of a Host allows further actions. Hovering on the
Hosts section button will also show the Create Host and Create Host Group common tasks. The
Create Host button or Create Host common task launches the Create Host Wizard.
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Hosts

Masking Views

Initiators

Port Groups

XtremSW Cache Adapters

Virtual Servers

Common Tasks

Create Host

Create Host

!

€ Copyright 2015 EMC Corporation. All rights reserved

» Host Hame

= Add Initistors

2101001b323e9dd

21fd0005 1eOe0Ba8
2511000dec?26ec0
S00009735803841¢
S00009735803845¢

Name
2100001b321e9d4d!

Addto Job List v Cance

Create Host Wizard "

« Host Mame sun-88-31

« Add Initiators

21fd00051c0c0828
2511000decT26ech
S00009735803841c
5000097 35803845¢c

Name 1a Type

2100001b321e9dd5 Fibre
2101001b323e9ddS Fibre
Set Host Flags
Addto Job List v Cancel Help

In order to provision storage to a Host we first use the Create Host Wizard to create the initiator
group for the Host. The Create Host wizard is available as a Common Task under the Hosts menu

or by clicking on the Create Host button in the Hosts view.

Click on the Create Host link to launch the Wizard. Then select the WWNs of the HBAs of your

host and click on the Add button to add them to the list.

In this example our Host has already been zoned to the VMAX3 array and the WWNs of our host
are listed and can be chosen. If a host is yet to be zoned one can type in the WWN into the Add

Initiators field.

One can optionally click on the Set Host Flags button to override any port flag settings.
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Create Host Wizard - Set Host Flags — Consistent LUNs
oo 0]

« Host Name sun-68-31

« Add Inftiator s
211d0005 1eOe0BaB

2511000dec726ec0
500009735803841c

S00009735803845¢
Port Flags

Copy Flags from HostHost Group

Override  Enable
Volume_Set_Addressing(V)

Avoid_Reset_Broadcast(ARB)

Enwiron_Set(E) Name la Type
2100001b321£9dd5 Fibre
Disable_Q_Reset_on_UA(D)
2101001b323¢9ddS Fibre
SCSI_HSC3)

SCSI_Support1(052007) H

SPC2_Protocol_Version(SPC2)
OpenVMS(OVMS)

Set Host Flags
Add to Job List Cancel Help
Consistent LUNs
v Add to Job List
Run Now

E Concel .
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This is continuation of the Create Host Wizard. To set host flags one can click on the Set Host
Flags button. In this example we want consistent LUNs so we have checked the Consistent LUNs
box. One can choose to override any of the other port flags listed as well. In this example we are
not doing any overrides. Click on OK to close the Set Host Flags dialog.

To complete Create Host process one can add the task to a Job List or choose to Run Now.
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Host — Detailed View

View Details

PROPERTIES RELATED OBJECTS

Neme sun-88-31 Contans Initiators - 2

Number of Host Groups 0

Number of Initiators 2

Number of Masking Views 0

et ) Related Objects

Port Flag Overrides a2

Enabled Port Flags Initiators

Disabled Port Flags Host Group - If Host is a Child IG

Last Update Thu 01/08/2015 03:38:05 PM GMT-0500 HOStS - |f HOSt Group (parent IG)

Masking Views - if Host is in a view(s)

I Provision Storage to Host Modify Set Flags Delete I

© Copyright 2015 EMC Corporation. All rights reserved Storage Allocalion using Auto-provisioning Groups [

To view the details of a Host select the host in the host list view and click on View Details. The
Host has two initiators and no Masking views. The Consistent LUNs option is enabled.

From the detailed view of the Host one can Provision Storage to Host, Set Flags, Delete or Modify
the same. The Related Objects frame has various links depending on the Host. Clicking on the
Initiators link will show a listing of the initiators in the host.
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Host — Modify

+ Host Name sun-88-31
000196800225 > Hosts > Hosts > sun-88-31

+ AGd Initistors | T7P¢ t0 fiker/add

Modify 211d00051€0e0828
2511000dec726ec0
S00009735803841c
500009735803845¢

Name 1a Type
2100001b321e9dd5 Fibre
2101001b323e9ddS Fibre
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The Modify button allows one to add or remove initiators from an existing Host. Modify Host can
be launched from the detailed view of a Host or from the hosts listing page.

To remove an initiator select the initiator from the lower half of the dialog box and click on
Remove. To add a new initiator select an available initiator or type in the WWN in the Add
initiators field and click on Add. Then Run Now or Add to Job List.
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Provision Storage To Host Wizard

« Wizard simplifies provisioning storage to hosts
— Creates storage groups with desired
- SLO, Workload Type

- Volumes with specified capacity
— Will use existing devices or create new devices as needed

— Creates port group or uses existing port groups
— Creates masking view

+ Launched from
— Hosts listing
— Detailed view of host

The Provision Storage to Host wizard simplifies the process of provisioning storage to a host. The
wizard will create the desired storage groups, port group and masking view. The storage groups
are created with the required service levels, workload type and capacity. The wizard can create
stand alone storage groups or cascaded storage groups. The wizard is typically launched from the
context of a host (initiator group), either from the hosts listing or the detailed view of a host.
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I Provision Storage to Host |

1 cCreate Storage

© Copyright 2015 EMC Corporation. All rights reserved

Provision Storage to su

Storage Provisioning Wizard

n-88-31

Storage Group Name Storage Resource Pool
| 3un-88-31_parert | /s
Service Level Workioad Type Volumes Vohlune Capacity Avg. Response Time

Optimized v | Not Speafied v | viGs v Systemoptmaes

Totel Capacity 0GB | Total Service Levels 1

Your application can have multiple Service Levels.
Set Host LO Limits  Select this button to add another Service Level.

AN

Click on Add Service Level to
create Child SGs with desired

Service Levels

Add to Job List Cancel MHelp

In this example the Storage Provisioning Wizard has been launched from the context of an
existing Host, hence the Host does not have to be specified. The title of the dialog includes the
host we are provisioning to — Provision Storage to sun-88-31.

Type in a name for the Storage Group to be created. Click on Add Service Level if this will be a
Cascaded Storage Group with Child Storage Groups. One can specify different Service Levels for

each child storage group.

If one desires to simply create a Storage Group with devices then all one has to do is to specify
the Service Level, Workload Type, Number of Volumes and Capacity.
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Choose Desired Service Level

Storage Group Mame Storage Resource Pool

Create Storage 8831 _parent ra
Hame Service Lovel Workload Type Volumes Volume Capacity Avg. Response Tune
-88-31_appl | Optimized Not Specified v v[e8 v Systemcptmized 7%
“88-31_app2 ot Specified v|c8 v systenopumaes

Total Service Levels 2

Choose Service Level Objective -
Default is Optimized

Addto Job List +  Cancel Help

© Copyright 2015 EMC Corporation. All rights reserved.
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In this example the Add Service Level button was clicked once. This created two request entries

as shown.

Type in the desired name for each of the Child Storage Groups. In this example one is named
sun-88-31_appl and the other sun-88-31_app?2.

Use the Service Level Pick list to choose the desired SLO. In this example we will choose the
Platinum SLO for the app1 child SG.

Copyright 2015 EMC Corporation. All rights reserved.

Storage Allocation using Auto-provisioning Groups

165



Provision Storage to sun-88-31

Sorage

Choose Desired Workload Type

un58-31_parert

Hame

-88-31_appl

-88-31_app2

Add Service Level

Set Host LO Limits

Service Level Workload Type
Platinum w  Not Specified

Optimized OLTP + Rep

DSS + Rep

s

Volumes Volume Capacity Avg. Response Time

vlee v a0ms
v]es v| systemortmized

Choose Workload Type -
Default is None

Addto Job List + Cancel Help

© Copyright 2015 EMC Corporation. All rights reserved.
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Use the Workload Type pick list to choose the desired workload type. In this example we will
choose the OLTP for the app1l child SG.
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Specify Number of Volumes and Volume Capacity

Provision Storage to sun-88-31 %

Storage Group Name Storage Resource Pool
1 Create Storage wn-88-31_parent $ 4
Name Service Level  Workioad Type Volumes  Volume Capacity Avg. Response Time
-88-31_appl Platinum v OLTP v 2 10.00 | viG8 v 30ms P
-88-31_spp2 Gold v DSS v 2 10.00 viGB v 65ms
Add Service Level Totel Capacity 40.00G8 | Totsl Service, 2
Set Host 1O Limits

Enter desired number of
volumes and volume capacity

- I Next > Imln“l' v Cancel Help
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Finally enter the desired number of volumes and the volume capacity for each storage group and
then click Next. We can see that we have created the request for two child storage groups. We
have set the desired service level, workload type, number of volumes and volume capacity for
each. The Avg. Response time column indicates the expected response time for the selected
service level and workload type. The volume capacity units can be specified in TB, GB, MB or Cyl
by clicking on the units selector.

One can also set the Host I/0 Limits if needed.
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Optionally Set Host I/O Limits

Provision Storage to sun-88-31 x

Storage Group Name Storage Resource Pool
1 Create Storage . ue s paert 1 s
Name Service Level Workioad Type Volumes  Volume Capacity Avg. Response Time
-88-31_appl Platinum v OLTP v 2 10.00 vla v 30ms 7 X
-88-31_app2 | Gold v Dss v 2 10.00 vies v esms

Set Host 1O Limits

Set Host 10 Limits
The limts for each chid cannot exceed that of the parent
Storage Group MB/Sec 10/Sec Dynamic Distribution
¥ sun-88-31_parent v
sun-88-31_appl v
sun-88-31_app2 v
oK Cancel
Back Next>  AddtoJoblist v  Cancel Help. J
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To set Host I/O Limits click on the Set Host I/O Limits button. Set the desired values in the Host
I/0 limits dialog and click OK to return to the Provisioning wizard. Then click Next.
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Provision Storage to sun-88-31

Select Port Group

Dir-Port
v FA-1D:6
K3 FA-2D:6

Select Port Group

Narme: i
sun-88-31_PG

I Indude ports not wisible to this host I

Create New or choose
Existing PG
Initiators Logged In PGs Mappings % Busy
1 [] 1 o
1 [-] 1 L]

© Copyright 2015 EMC Corporation. All rights reserved.

In the Select Port Group screen one can choose an existing Port Group or create a new one. In
this example we are creating a new Port Group - edit the name of the new port groups as

needed. Click Next.

Note that ports that an HBA are zoned to show up automatically. One can click on the “Include
ports not visible to the host” to show all ports and choose them if necessary.
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Port Group — Recommendation Dialog

Port Group
.

l The recommended number of ports in a Port Group is 4.

It is recommended that all the ports in a Port Group be on a different director.
Do you want to continue?

| | Don't show this warning again

OK Cancel
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The wizard will show the Port Group recommendation dialog if the port selections do not match
the recommendation. In our example we had chosen only two ports in the port group, hence the

recommendation dialog pops up. Click on OK to dismiss the dialog and continue with the
provisioning process.
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Run Suitability Check

Provision Storage to sun-88-31 x

Review & Hnish
Masking View Storage Group Host Port Group
g e o
System Suitabilty
Be
‘Run Suitability Check

This System Suitability Check will check if the
system can handie the new load being created by
this Provisioning Request. 3 BackEnd Cache RDF

< Baek Nevx Add 1o Job List ~ Cancel Help.
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On the review page click on the Run Suitability Check button to see if the array can meet the
Service Level Objectives for the provisioning request. In order for the Suitability check to work
the VMAX3 arrays must be registered for performance data collection. The review screen also
shows the names of the Storage Group, Host and Port Group. The Masking View name can be
edited as needed.
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Suitability Check - Successful

Review & Finish
Masking View $torage Group Host Port Group
sun-88-31_MV Sun-88-31_parent $n-88-31 wn-83.31_PG
System Suitabilsty
o 10¢ Best Practice Limit
Storage creation on .
000196800225 '
should meet the o
Service Level Objectives

gi

" FrontEnd  Back End ROF

< Back Hext IMIDMI.H v| Cancel Heip

© Copyright 2015 EMC Corporation. All rights reserved. Storage Aliocation using Aulo-provisioning Groups 1

In this example the green check mark indicates that Service Level Objective for provisioning
request will be met.

Click on the Add to Job List to add the Provisioning request to the Job List.
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Provisioning Job — Run Successfully

000196800225 > System > Job Ust >  Create Masking View sun-88-31_M¥

Create Masking View sun-88-31_MV

Hame:  Create Masking View sun-88-31_MV Status: SUCCEEDED Scheduled: i
Owner: C:10.126.88.89\vanchi Last Modified:  Fri 01/09/2015 06:18:01 AM GMT-0500 Completed: Fri 01/09/2015 06:20:23 AM GMT-0500
Order Task

7 Create Port Group :sun-88-31_PG

8 Creating Masking View sun-88-31_MV

SUCCEEDED - Started job execution on Fri 9 Jan 2015 06:20:09 AM EST
Finished job execution on Fri 9 Jan 2015 06:20:23 AM EST
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The Job has been successfully executed. The provisioning task will either find existing devices or

create new devices as needed to satisfy the provisioning request.
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Provisioning Successful — New Masking View

000196800225 > Hosts >  Masking View
Name 14 Host Port Group Storage Group
EMBEDDED_NAS_DM_MV EMBEDDED_NAS_DM... EMBEDDED_NAS_DM... EMBEDDED_NAS_DM_SG
eNAS_MV EMBEDDED_NAS_DM... EMBEDDED_NAS_DM... eNAS_SG
esxi-88-34_mv esxi-88-34 esx_pg esxi-88-34_parent
esxi-88-36_mv esxi-88-36 esx_pg esxi-88-36_parent
esxi-88-46_mv esxi-88-46 esx_pg esxi-88-46_parent
vcenter-88-20_mv vcenter-88-20 vcenter-88-20_pg vcenter-88-20_parent
Create Masking View View Connections Delete View Details
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To see a listing of all masking views click on Masking View in the Hosts menu.

The new masking view sun-88-31_mv is listed. Select the masking view and click on View
Connections to see detailed information about the view.
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Total

=

19

STORAGE GROUP MANAGEMENT

Manage

Search

s torage Groups
EMBEDDED_NAS_DM_SG
eNAS_SG

€sx-88-34_gk
€5x-88-34_parent
esx-88-36_gk
esxi-88-36_parent
esx)-88-46_gk
e5x-88-46_parent
sun-88-31_appl
sun-88-31_app2
sun-88-31_parent

Storage Groups

ight 2015 EMC Corporation. All rights reserved

Dashboard

SLO COMPLIANCE

STORAGE RESOURCE POOLS

Capacity Headroom

1109 GB of 28488 GB (3.89%) | Optmized

=} Nene

Display subscription

Demand Report Reports
sLo Subscriptio... (%) Allocated (GB)

Gold 125.82 o4¢ NN 10552

Optimized 9715 34 I o222

LI 140 n << N o

((©

No SLO

11568
GB

Storage group management is done via the Storage Groups Dashboard. Click on Storage section

button to see the Storage Groups Dashboard. The dashboard displays SLO Compliance, a listing of

Storage Groups and the Demand Report for the various SLOs. In this lesson we will focus on
managing storage groups. Click on the Total icon in the top left to navigate to the Storage Groups

listing.
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Total 000198800225 > Storage > Storsge Groups Dashboard >
Name SLO Compliance

EMBEDDED_NAS DM _SG ke

eNAS_S5G %

¥ esxi-88-34_parent
esxi-88-34_gk

¥ esxi-85-36_parent
esx-88-36_gk

¥ esx-88-46_parent

esn-88-46_gk

sun-88-31_appl
sun-88-31_app2

¥ voenter-88-20_parent
veenter-88-20_dss
wveenter-88-20_gk
veenter-88-20_oradle

¥ w2k8r2-88-62_parent
w2k8r2-88-62_gk

¥ w2k8r2-88-63_parent
w2kBr2-88-63_gk

1 Selected
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sLo
Gold
Platinum
None
Optimized
None
Optimized
None

Optimized

Platinum
Gold

None
Silver
Optimized
Platinum
None
Optimized
None

Optimized

Managing Storage Groups

Workload Type

oLTe
FAST Amay Advises

Changs SRP

E-pand Protactf st
Stad Allocataf reaMaclaim

Slop Allscata’f reeRadaim

[ Creste SG  Modify nn-msm-q-mml Pratect n-u.-m-

Capacity (GB)  Snapshots  Masking Views
105.82

100.01

0.07

0.07

0.04

0.04

0.04

©o o000 00 00

0.04

20 [} 1
20 L] 1
B50.04 L] 1
40 [ 1
0.04 o 1
40 [} 1
0.04 0 1
0.04 L] 1
0.04 [ 1
0.04 [} 1

Click on the Total Icon in the Storage Groups Dashboard to see a listing of all the Storage Groups.
From this view you can create new storage groups, modify storage groups, provision an existing
storage group to a host, view details, set Host I/0O limits etc.
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Create SG - Provisioning Wizard

Provision Storage x

Storage Group Name Storage Resow ce Pool
Create SG J - /7
Service Level Workioad Type Volumes Volume Capacity Avg. Response Time
E Optimized v | Not Specified v v|GB v System Optenized
Totsl Capacity 0GB | Total Service Levels 1

Common Tasks
Provision Storage to Host

Create Volumes
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New storage groups can be created either by clicking on the Create SG button in the storage
groups listing page or clicking on the Provision Storage to Host common task in the Storage
section menu. Both will launch the Provisioning wizard shown on the screen. This wizard is
identical to the wizard we saw earlier in this lesson, the only difference is that one has the ability
to choose the host to which this storage should be provisioned as well.
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Modify Storage Group

Modify Stor age Group o
Storage Group Neme Storage Resource Pool

Modify 58831 _parert s,
Name Service Lovel Worklosd Type Volumes  Volume Capacity Avg. Response Time

sun-88-31_app  Platinum oLre W = v v 3ms
— b b4

sun-88-31_app  Gold v DSS v |2 = v v &ms

AddServico Level  Total Capacity 60.00 GB  (Additional Capacity 2000 GB) | Total Service Levels 2

I Run Suftability Check Add to Job List v l Cancel MHelp

To modify a storage group, select a storage group from the storage group listing and click on
Modify to launch the Modify Storage Group dialog. Note that for cascaded storage groups, the

dialog will always show the parent and child storage groups even if the modify button is clicked

from the context of one of the child storage groups.

One can make the desired changes - i.e. Change Service Level, Workload Type or add more
volumes, or add a new child by clicking on add Service Level.

One can run the Suitability Check when modifying storage groups. Once the desired changes are

made add the job to the job list or run now.
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Set Host I/O Limits

Replication QOS
Delete o
Set Host 10 Limit (10/Sec)
Expand ProtectPoint

Start Allocate/Free/Reclaim

Stop Allocate/Free/Reclaim Set Dynamic Distribution

Addto Job List v

€ Copyright 2015 EMC Corporation. All rights reserved

Cancel

Set Host /0 Limits L
FAST Arnay Advisor
Change SRP Selected Storage Group: sun-88-31_parent
Settost10 Limd 85 [

Help

To set Host I/0 Limits , select a storage group from the storage group listing and click on the
more button (>>) and then choose Set Host O/0O Limits to launch the dialog. Note that for
cascaded storage groups, you can choose different Host I/O Limits on the parent and children.

Once the desired changes are made add the job to the job list or run now.

Copyright 2015 EMC Corporation. All rights reserved.
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Storage Group - Detailed View view peate

SO0I9KE00223 > Storage > Storage Groups Dashbeard > Storage Groups >

PROPERTH RELATED OBJECT

Name sun-88-31_parent

WLP Status

510 norE
Werkload NCRE I
SRP NORE

Navigate 10 3] Analyze
Total Capacity {GB) . . =
Volumes 4 @l
Masking Views 1
Last Updated 11 01.0M01S 06 2020 AM OMT-0500

2014 Dec13 2014 Dcc23 2015 Jan 02

Set Host 1/O Limit (MB/Sec)

Hest 1/O Limit (MB/Sec) WHost 108 /sec [l Read RT (ms)

Set Host 1/0 Limit (10/Sec)

Host 1/0 Limit (10/Sec)

Set Dynamic Dutribution

[ Modify Prowision Stor age to Host Delete ]

To view the details of a storage group, select a storage group from the storage group listing and
click on View Details. The detailed view of the storage group shows detailed information on the
storage groups and has links to the related objects and to the performance views. The related
objects has various links depending on the storage group. It will show the Volumes link - clicking
on the volumes link will list the volumes in the storage group. Other possible related objects are,
Child Storage Group (for a parent SG), Parent Storage Group (for a child SG), Masking View if the
SG in in @ masking view, SRP if the SG is a child SG or a standalone SG.

One can also modify the SG or provision this SG to a host from this view. Host I/O limits can also
be set.
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Port Groups

Managing Port Groups

000196800225 > Hosts >

Name

EMBEDDED_NAS_DM_PG

esx_pg

iscsi_bridge_pg

unix_pg

vcenter-88-20_pg

Port Groups

Ports Masking Yiews Last Update
8 2 2014-12-08 12:09:52
2 3 2014-12-08 12:09:52
2

2 2014-12-1210:39:20

2
2

0 2014-12-08 12:09:52
1 2014-12-08 12:09:52

I Create Port Group Delete

View Details |

© Copyright 2015 EMC Corporation. All rights reserved

Choose Port Groups in the Hosts section to show the list of Port Groups currently configured on a
VMAX3 array. From this view, you can create new port groups or click a port group and delete or

view its details. The detailed view of a port group allows further actions.
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Create Port Group S——

Create Port Group L]

« Port Group name: an =]

Select one or more ACLX enabled porls 10 be added to the Port Group

Dir:Port Identifier Port Groups  Masking Views Volumes VSA Flag
FA-1D:29  S00009735803841d (] ] 0 No
FA-1D:34 S000097158038402 o o 17 No
FA-1D:35  S000097158038403 0 0 17 No
FA-1D:36  S000097158038404 [} ] 17 No
FA-1D:37 S000097158038405 (] ] 17 No
FA-1D:4 S000097358038404 (] o 15 No
FA-10:5 S000097358038405 ] ] 25 No
FA-1D:6 5000097358038406 0 o H No

2 Selected 18 items

© Copyright 2015 EMC Corporation. Al rights res=rved Sommge Mocstion wiey lbo-predisonie G 1

To create a port group, click the Create Port Group button in the Port Groups view.

In the Create Port Group dialog, type a name for the port group and select ports from the
available list.

Click OK to complete the creation of the port group. The new port group will be listed in the Port
Groups view.
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Port Group Details

Related Objects
Ports
Masking Views - if PG is in a view(s)

To see the details of a specific port group, select it in the Port Groups view and click View Details.

Delete

You can Delete the port group from the detailed view. The details view also shows Host I/O Limit
related information.

The Related Objects frame has various links depending on the port group. All port groups will
have the Ports link. Clicking the Ports link will show a listing of the ports.

The other possible related object is Masking Views - This link will appear if the port group is part
of one or more Masking views.
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Port Group — Ports — Add/Remove

RELATED OBJECTS

Contains Ports - 2

000196800225 > Hosts > Port Groups > win_pg >

L]
Dir:Port Identifier Port Groups Masking Views Mapped Yolumes
FA-1D:28 S00009735803841c 2 2 12
FA-20:28 500009735803845¢ 2 2 12
Add Ports

Clicking the Ports link in the Related Objects frame of a port group will show the ports listing.

© Copyright 2015 EMC Corporstion. All rights reserved

You can remove a port from the port group by selecting the port from the list and clicking
Remove.

To add ports to the port group, click Add Ports.
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Managing Masking Views

.o

000196800225 > Hosts > Masking View
Name Host Port Group Storage Group
EMBEDDED_NAS_DM_MV EMBEDDED_NAS_DM... EMBEDDED_NAS_DM... EMBEDDED_NAS_DM_SG
eNAS_MV EMBEDDED_NAS_DM... EMBEDDED_NAS_DM... eNAS_SG
esxi-88-34_mv esxi-88-34 esx_pg esxi-88-34_parent
esxi-88-36_mv esxi-88-36 esx_pg esxi-88-36_parent
esxi-88-46_mv esxi-88-46 esx_pg esxi-88-46_parent
Create Masking View View Connections Delete View Details

£ Copynright 2015 EMC Corporation. All ights reserved Storage Aliocstion using Auto-provisioning Groups m

In Unisphere for VMAX, Masking View management is done from the Masking Views page. Select
Masking View in the Hosts section to show the list of Masking Views currently configured on a
VMAX3 arrays. From this list, you can create new masking views or click a masking view and view

its details, view its connections, or delete the same. The detailed view of a masking view allows
further actions.

As we have already see the Provisioning Wizard will create masking views as part of the
provisioning process as well. Creating a masking view from this page requires the manual
selection of Host, Storage Group and Port Group.
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Create MaSking View Create Masking View
| Crovlo MoskingViow _____________________ 0]

+ Masking View Name  sun-88-31_MV

LUN Addr|

primaryesxi6d

Volumes to be masked
vcenter-88-20

Volume Generated LUN
w2kBr2-88-62

0005C 001

+ Port Group Type to fiker 00064 002
EMBEDDED_NAS_DM_PG 00063 003
PD 00059 004
iscsi_bridge_pg
sun-88-31_PG
« Storage Group Trpe to fiker
sun-88-31_appl
Starting LUN | 001 Apply starting LUN Next available LUN
sun-88-31_app2
sun-88-31_parent LUN Addresses are n hexadecimal
vcenter-88-20_parent
Set dynamic LUNs
oK Cancel Help

As we have already see the Provisioning Wizard will create masking views as part of the
provisioning process. However one can choose to manually create a masking view by clicking on
the Create Masking View button in the masking view listing.

Creating a masking view requires the manual selection of Host, Port Group and Storage Group.
The Host, Port Group and Storage Group must already exist.

In the Create Masking View dialog, type a name for the Masking View and pick an Initiator Group,
Port Group, and a Storage Group from the list of available groups. Optionally click the Set
dynamic LUNs button if you want to change the host LUN address. The Starting LUN number
should be specified. Click OK to close the LUN address dialog.

Click OK to complete the creation of the masking view. The new masking view will be listed in the
Masking Views page.
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Masking View - Connections e e

000196800225 > Mosts > Masking View v

]
Hosts Ports Storage
Host Initiator Port Group Director:Port Storage Group Volume Capacity (GB)
21000010321e90d5 FA-1D:6 ¥ sun-88-31_appl (2)
21010016323c9ddS FA-2D:6 00059 10.00
000SC 10.00
¥ sun-88-31_app2 (2)
00063 10.00
00064 10.00

¥ Show Logged In [ ] Show On Fabric FRered B0t 16
LUN Address  Volume Capacity (GB)  Initiator Alias Director:Port Logged In On Fabric

001 00059 10.00 21010010323e9dd5 21010010323¢9da5/21010010323e9d05 FA-20:6 Yes Yes

0001 00059 10.00 2100001b321e96dS  2100001b321e99d5/21000010321e99d5  FA-10:6 Yes Yes

0002 0005C 10.00 21010016323c9ddS  2101001b323c9ddS/21010016323c9ddS  FA-20:6 Yes Yes

0002 0005C 10.00 21000016321e96dS  21000016321€9dd5/21000016321e9ddS  FA-10:6 Yes Yes

0003 00063 10.00 21010016323e90d5 21010016323e9405/21010010323e9405  FA-20:6 Yes Yes

0003 0063 10.00 2100001b321e90dS 2100001b321e90d5/21000010321e9dd5  FA-1D:6 Yes Yes

0004 00064 10.00 21010010323e9dd5 21010010323¢9da5/21010010323¢9d05 FA-20:6 Yes Yes

0004 0064 10.00 2100001b321e9ddS  2100001b321c9dd5/21000010321c9ddS  FA-10:6 Yes Yes

One view to see all the components in a Masking view

View can be used to troubleshoot connectivity issues 1
© Copyright 2015 EMC Corporation. All rights reserved Storage Allocalion using Aulo-provisioning Groups

The masking view connections page allows you to see all the components that make up the
masking view. The connections page contains three tree lists for each of the component groups in
the masking view - initiators, ports, and storage groups.

The parent group is the default top-level group in each expandable tree view and contains a list of
all components in the masking group including child entries which are also expandable.

To filter the masking view, single or multi-select (hold shift key and select) the items in the list
view. As each selection is made, the filtered results table is updated to reflect the current
combination of filter criteria.

This view can be extremely useful for troubleshooting. As an example, you could filter the view by
choosing only one of the initiators and one of the ports and see which of the initiators is logged in
to the array.
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Masking View - Details

SOO196R00225 > Mosts > Masking View >

PROPERTIES
Name sun-88-31_MV
Host wun-88-1
Number of inftiators

Port Group wn-88-1_PO
Number of ports

Storage Group wn-85-31_parent
Number of volumes ]

Capacity (GB) 0

Delote

€ Copyright 2015 EMC Corporalion. All rights reserved

View Details
Related Objects
Host
Port Group
Storage Group
Volumes

To see the details of a specific masking view, select it in the Masking Views listing and click View

Details.

Click the Delete button to delete the masking view. The Related Objects frame has links for Host,

Port Group, Storage Group, and Volumes.

Clicking these links will show a listing of those objects.
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Lab: Service Level Objective based
provisioning with Unisphere

This lab covers

+ SLO based provisioning with Unisphere for VMAX

In this lab the Unisphere for VMAX Storage Provisioning wizard will be used to perform SLO based
provisioning to an open systems host.

© Copynight 2015 EMC Corporation. All rights reserved.
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Lesson Summary

During this lesson the following topics were covered:

+ Managing Hosts (Initiator Groups)

Storage Provisioning Wizard

Managing Storage Groups

Managing Port Groups

Managing Masking Views

This lesson covered SLO based provisioning of VMAX3 storage using Unisphere for VMAX.
Management of auto-provisioning groups with Unisphere was covered. We also showed the use of
the Storage Provisioning Wizard which greatly simplifies storage allocation.
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Lesson: Service Level Objective based
provisioning with SYMCLI

This lesson covers the following topics:
+ Provision storage to a host using Cascaded Storage groups

+ Manage Host I/O Limits

This lesson covers SLO based provisioning of VMAX3 storage using SYMCLI. We illustrate with an
example scenario.

ht 2015 EMC Corporation. All rights reserved
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Use Case: SLO Provisioning with SYMCLI

« Application Server

— Requires storage for 2 applications
- Each application has different service level requirements

—~ 2 HBAs
+ WWNs - 2100001b321e9dd5 & 2101001b323e9dd5

— Already zoned to a VMAX 100K array SID 225
- 1D:6 & 2D:6

+ Provision storage with cascaded storage groups

We will illustrate the storage provisioning with SYMCLI with the use of an example scenario. In
this example we have an application server configured with two HBAs that required storage for
two different applications. The service level requirements for the two applications are different.
The server HBAs have already been zoned to a VMAX 100K array. To satisfy the requirement of
different service levels we will provision storage to this server by using cascaded storage groups.
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High Level Steps

Confirm HBAs are zoned to the VMAX3 array

Create an initiator group with the two HBAs

Create a port group with the two VMAX3 array ports

Create storage groups
— Application 1 SG with required devices, SLO and WL type
— Application 2 SG with required devices, SLO and WL type
— Parent SG - Application SGs as members

Create masking view
— Initiator group, port group and parent SG

Confirm application server has access to devices 1

We will perform these high level steps in the next few slides.
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Confirm Zoning

C:\>symaccess list logins -dirport 1d:6 -sid 225

Symmetrix ID : 000196800225
Director Identification : FA-1D
Director Port : 006
o User-generated Logged On
Identifier Type Node Name Port Name FCID In Fabric

2100001b321e9dd5 Fibre 2100001b321e9dd5 2100001b321e9dd5 10c00 Yes Yes
C:\>symaccess list logins -dirport 2d:6 -sid 225

Symmetrix ID : 000196800225
Director Identification : FA-2D
Director Port : 006
o User-generated Logged On
Identifier Type Node Name Port Name FCID In Fabric

2101001b323e9dd5 Fibre 2101001b323e9dd5 2101001b323e9dd5 10e00 Yes Yes

© Copyright 2015 EMC Corporation. All rights reserved Storage Allocstion using Aute-provisioning Groups 1

Zoning of the HBAs to the ports can be confirmed by looking at the switch. In this example we
use the symaccess list logins command to confirm that the servers HBAs have been zoned to the
ports of the VMAX3 array.

We see that WWN 2100001b321e9dd5 is zoned to 1D:6 and WWN 2101001b323e9dd5 is zoned
to 2D:6.

Copyright 2015 EMC Corporation. All rights reserved. Storage Allocation using Auto-provisioning Groups 194



Build Initiator Group

- File containing the WWNs of the application server
C:\> more server wwn.txt

wwn:2100001b321e9dd5
wwn:2101001b323e9dd5

+ Create initiator group with consistent LUN option

-file server wwn.txt
« Confirm creation of initiator group

C:\> symaccess -sid 225 list -type initiator -name app_server

Symmetrix ID : 000196800225

L Init View
Initiator Group Name Count Count
app_server 2 0

£ Copyright 2015 EMC Corporation. All rights reserved

C:\> symaccess -sid 225 create -name app server -type initiator -consistent lun

We first create a file with the WWNs of the initiators. Then we create the initiator group with the

consistent LUN option. We confirm the creation of the initiator group.

Copyright 2015 EMC Corporation. All rights reserved. Storage Allocation using Auto-provisioning Groups

195



Copyright 2015 EMC Corporation. All rights reserved.

Initiator Group Details

- Show initiator group details
C:\>symaccess -sid 225 -type initiator show app_ server
Symmetrix ID : 000196800225

Initiator Group Name : app_server
Last update time : 01:06:57 PM on Fri Jan 09,2015
Group last update time : 01:06:57 PM on Fri Jan 09,2015

Host Initiators
{
WWN : 2100001b321e9dd5
[alias: 2100001b321e9dd5/2100001b321e9dd5]
WWN : 2101001b323e9dd5
[alias: 2101001b323e9dd5/2101001b323e9dd5]

}

---- OUTPUT TRUNCATED ------—————=—==——

© Copyright 2015 EMC Corporation. All rights reserved

We can use the symaccess show command to confirm that the initiator group has the correct

WWNs
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Build Port Group

- Create port group with the required ports

C:\>symaccess -sid 225 create -name app_server pg -type port -dirport 1D:6,2D:6
- Examine new port group

C:\>symaccess -sid 225 -type port show app server pg

Symmetrix ID : 000196800225
Port Group Name : agp server pg .
Last update time : 01:29:51 PM on Fri Jan 09,2015

Director Identification

Director )
Ident Port WWN Port Name / 1SCSI Target Name

FA-1D 006 500009735803840¢6
FA-2D 006 500009735803844¢6
}

Ma?king View Names

None
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We create a port group call app_server_pg with ports 1D:6 & 2D:6. We then examine is contents
with the symaccess show command.
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List available devices

+ List available devices not in a storage group
C:\>symdev list -sid 225 -notinsg -gb

Symmetrix ID: 000196800225

Device Name Dir Device

Cap
Sym  Physical SA :P Config Attribute Sts (GB)
777777 Some output truncated ----———-——--
00063 Not Visible ?22:??? TDEV N/Grp'd RW 10.0
00064 Not Visible ?22:22? TDEV N/Grp'd RW 10.0
00065 Not Visible ???:??? TDEV N/Grp'd RW 10.0
00066 Not Visible ?22:22? TDEV N/Grp'd RW 10.0
00067 Not Visible ?222:222 TDEV N/Grp'd RW 10.0

We use the symdev list command with the —notinsg option to list devices on the array which are
not in any storage groups. The output shows us a listing of devices of such devices.

The questions marks in the SA:P columns also indicate that these devices are not mapped to any
front-end port. So we can safely assume that these devices are unused.

We use devices 0063:0066 for building the required storage groups.
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Build Storage Groups

+ Build two child storage groups and populate them with devices
— Application 1 SG with SLO of platinum and WL type of OLTP

C:\>symsg -sid 225 create app_server appl -slo platinum -wl oltp

C:\>symsg -sid 225 -sg app_server appl addall -devs 63:64
— Application 2 SG with SLO of Gold and WL type of DSS

C:\>symsg -sid 225 create app server app2 -slo gold -wl dss

C:\>symsg -sid 225 -sg app_server app2 addall -devs 65:66

+ Build parent storage group and populate with children

C:\>symsg -sid 225 create app server parent

C:\>symsg -sid 225 -sg app_server parent add sg app_server appl,app_server_ app2

© Copyright 2015 EMC Corporation. All rights reserved Storage Allocstion using Aute-provisioning Groups 1

The storage groups are built as shown on the slide. Each child storage group is given the
appropriate SLO and WL and populated with two devices. The parent storage group is populated
with the two child storage groups.
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Storage Group Listing

C:\>symsg list -detail -sid 225

STORAGE GROUPS

000196800225

Symmetrix ID:

Storage Group Name

app_server appl
app_server_app2
app_server parent

© Copyright 2015 EMC Corporstion. All rights reserved

Flags Number Number Child

EFMSL Devices GKs SGs SLO Name
FX.C. 2 0 0 Platinum
FX.C. 2 0 0 Gold
F..P. 4 0 2 <none>

—————————— Output Truncated ---———-—--—--——-—-—-

Workload SRP Name

<none>

<none>
<none>
<none>

The symsg list —detail command shows the storage groups we just created. We also see that the
child storage groups have the correct SLO and WL type set. We also see that the child SGs are
shown as FAST managed while the parent is not shown as FAST managed.

Legend:
Flags:
Device (E)mulation
(F)ast
(M) asking View
Cascade

(S) tatus

Host IO (L)imit

Copyright 2015 EMC Corporation. All rights reserved.

= CKD3390,

= Contained in Mask View(s),

= Parent SG,

= Defined,

= AS400, F = FBA, 8 = CKD3380,

M = Mixed, = N/A

= Fast Managed, . = N/A

C = Child sG,

S = Shared, B = Both,

N/A

N/A

= N/A
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Build Masking View

+ Create masking view

C:\>symaccess -sid 225 create view -name app server mv -ig app_server
-Pg app_server pg -sg app_server parent

+ Confirm creation of masking view

C:\>symaccess -sid 225 list view -name app server mv

Symmetrix ID : 00019e800225
Masking View Name Initiator Group Port Group Storage Group
app_server mv app_server app_server_ pg app_server parent

© Copyright 2015 EMC Corporation. All rights reserved Storage Aliscation using Auts-provisioning Groups 1

We finally create the masking view with the initiator group, port group and the
parent storage groups we had recently created. We can now go to the application
host and perform a SCSI bus scan to discover the newly provisioned devices.
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Masking View Details (1)

C:\>symaccess show view app_server mv -sid 225
Symmetrix ID : 000196800225
Masking View Name

Last update time
View last update time

app_server mv
02:30:42 PM on Fri Jan 09,2015
02:30:42 PM on Fri Jan 09,2015

Initiator Group Name app_server

Host Initiators

{
WWN : 2100001b321e9dd5
[alias: 2100001b321e9dd5/2100001b321e9dd5]
WWN : 2101001b323e9dd5
[alias: 2101001b323e9dd5/2101001b323e9dd5]

---------- Continued on next slide --------===-=-=-=
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The symaccess show view command shows us the details of the masking view. The
output is long so we have broken the display over three slides.

This slide shows the host initiators.
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Masking View Details (2)

---------- Continued from previous slide -----==========
Port Group Name I app_server_pg

Director Identification

{

Director
Ident Port WWN Port Name / iSCSI Target Name

FA-1D 00e 500009735803840¢6
FA-2D 00& 500009735803844¢6

---------- Continued on next slide ---------------
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The symaccess show view command shows us the details of the masking view. The
output is long so we have broken the display over three slides.

This slide shows the port details.
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Storage Group Name

Sym .

Dev Dir:Port

00063 01D:006
02D:006

00064 01D:006
02D:006

00065 01D:006
02D:006

00066 01D:006
02D:006

Total Capacity

Number of Storage Groups
Storage Group Names

I
: app server appl (IsChild)
app_server_app2 (IsChild)
) . Host
Physical Device Name Lun Attr Cap(MB)
Not Visible 1 10241
Not Visible 1
Not Visible 2 10241
Not Visible 2
Not Visible 3 10241
Not Visible 3
Not Visible - 10241
Not Visible -
40964
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Masking View Details (3)

---------- Continued from previous slide -----==========

app_server parent

The symaccess show view command shows us the details of the masking view. The
output is long so we have broken the display over three slides.

This slide shows the storage group details.
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SUN2-88-31/> syming

Devices Visible on Application Server

© Copyright 2015 EMC Corporalion. All rights resenved

Device Product Device
Name Type Vendor ID Rev Ser Num Cap (EB)
————————— SOME OUTPUT DELETED ——————————————————————————
/dev/rdsk/emcpowerlc EMC SYMMETRIX 5977% 10487040
/dev/rdsk/emcpowerlc EMC SYMMETRIX 5977 10487040
/dev/rdsk/emcpower2c EMC SYMMETRIX 5977 10487040
/dev/rdsk/emcpower3c EMC SYMMETRIX 5977 10487040
SUN2-88-31/> powermt display ports
Storage class = Symmetrix
——————————— Storage System ——————————- -- I/0 Paths — --- Stats ——-
ID Interface Wt_Q Total Dead Q-I0Os Errors
000196800225 FA 1dG 256 4 0 0 0
000196800225 FA 2dG 256 4 0 0 0

A SCSI rescan was performed on the application server.

four VMAX3 devices that were provisioned

The REV 5977 is the HYPERMAX OS version.

the last two digits of the VMAX3 array SID.

VMAX3 logical volume numbers of 63:66.

Copyright 2015 EMC Corporation. All rights reserved.

The syming output shows the
to this server.

The 25 is the Ser Num column represents
The other highlighted column shows the
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Name: app_server_ parent

Set Host I/O Limits on Parent SG

C:\>symsg -sid 225 -sg app server parent set -bw max 200 -dynamic always

C:\>symsg -sid 225 show app_ server parent

Storage Group Names

Output Truncated

© Copyright 2015 EMC Corporation. All rights reserved

Symmetrix ID 000196800225
Last updated at : Fri Jan 09 16:50:42 2015
Masking Views i Yes

FAST Managed : No

SLO Name : <none>
Workload : <none>
SRP_Name »_<none>

ost I/0 Limit : Defined

ost I/0 Limit MB/Sec 200

ost I/0 Limit IO/Sec : NoLimit
ynamic Distribution : Always

umber of Storage Groups P

app_server appl (IsChild)
app_server app2l (IsCchild)

In this example we will set Host/IO limits on a parent SG. We have set a bandwidth limit in this
example, we have also set the dynamic distribution to always.

Copyright 2015 EMC Corporation. All rights reserved.
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SG Listing - Che

C:\>symsg list -sid 225

ck Host I/0O Setting

STORAGE GROUPS

Symmetrix ID: 000196800225

Flags [Number Number Child
Storage Group Name EFMSL |Devices GKs SGs
app_server appl FXXCSs 2 0 0
app_server_app2 FXXCSs 2 0 0
app_server parent F.XPD 4 0 2

Ooutput Truncated

EMC Corporatlion res=rved

& Copyright 2015 All right=

The symsg list command shows the storage groups. We can see that that Host I/O limits are
defined on the parent indicated by the D in he L column. The S in the L column of the child SGs

indicate that the children are current

children.
Legend:
Flags:
Device (E)mulation A = AS4
9 = CKD
(F)ast X = Fas
(M) asking View X = Con
Cascade (S)tatus P = Par
Host IO (L)imit D = Def

Copyright 2015 EMC Corporation. All rights reserved.

ly sharing Host I/0 limits, there is no explicit setting for the

00, F = FBA, 8 = CKD3380,

3390, M = Mixed, . = N/A

t Managed, . = N/A
tained in Mask View(s), . = N/A

ent SG, C = Child

SG, N/A

ined, S = Shared, B = Both, . = N/A
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Set Host I/O Limits on Child SG

C:\>symsg -sid 225 -sg app server app2 set -bw max 100
C:\>symsg -sid 225 show app_ server app2

Name: app_ server app2

Symmetrix ID : 000196800225
Last updated at : Fri Jan 09 17:01:51 2015
Masking Views i Yes
FAST Managed i Yes
SLO Name 1 Gold
Workload : DSS
SRP_Name i _<none>
Host I/0 Limit : Defined (Shared)
Host I/0 Limit MB/Sec : 100 (200)
Host I/0 Limit IO/Sec : NoLimit (NoLimit)
Dynamic Distribution : Always
umber of Storage Groups : I
Storage Group Names : app_server parent (IsParent)

————————————— output Truncated -------------—" - —

€ Copyright 2015 EMC Corporation. All rights reserved Storage Allocation using Auto-provisioning Groups 1

In this example we are explicitly defining Host I/O limits on a child SG. There is an explicit setting
on the parent as well. We have set a bandwidth limit in this example - this is less than that of the
parent. The show output shows us that the bandwidth limit for this SG is 100 while that on the
parent is 200.
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C:\>symsg list -sid 225

STORAGE GROUPS

Ooutput Truncated

€ Copyright 2015 EMC Corporation. All rights reserved

SG Listing — Check Host I/0O Setting Again

Symmetrix ID: 000196800225

Flags [Number Number Child
Storage Group Name EFMSL |Devices GKs SGs
app_server appl FXXCSs 2 0 0
app_server_app2 FXXCB 2 0 0
app_server parent F.XPD 4 0 2

The symsg list command shows the storage groups. Here we see that the app2 storage group

shows a B in the L column indicating that Host I/0 limits

child.
Legend:
Flags:
Device (E)mulation A = AS400, F = FBA, 8 =
9 = CKD3390, M = Mixed,
(F)ast X = Fast Managed, . = N/
(M) asking View X = Contained in Mask Vi
Cascade (S)tatus P = Parent SG, C = Child
Host IO (L)imit D = Defined, S = Shared

Copyright 2015 EMC Corporation. All rights reserved.

are defined both on the parent and the

CKD3380,
= N/A

A

ew(s), = N/A
SG, = N/A

, B = Both, . = N/A
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Host I/O Limit — Demand Report by PG

C:\>symsg -sid 225 list -demand -by pg -pg app_server pg
Symmetrix ID: 000196800225
Port Group IO Limit Bandwidth Limit

Maximum Number Port Grp  Maximum Number

Flags Demand Nolimit Speed Demand NoLimit  Excess
Name HD (I0/Sec) SGs (MB/Sec) (MB/Sec) (%) SGs (MB/Sec)
app_server pg YY 0 1 2000 200 10 0 +1800
Legend:
Flags:
(H)ost IO Limit Exists Y = Yes, N = No, M = Migxed, . = N/A
(D) ynamic Distribution Y = Yes, N = No, . = N/A

£ Copyright 2015 EMC Corporation. All rights reserved Storage Allocalion using Aulo-provisioning Groups 1

One can execute symsg list —-demand -by_pg command to view quota information sorted by port
group. The —pg option limits the output to the specified port group. The -v option is supported for
further detail.

The columns display all the available capacity and IOPS quotas and bandwidth quotas enforced
within port groups.
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Host I/O Limit — Demand Report by Port
C:\>symsg -sid 225 list -demand -by port -pg app server pg
Symmetrix ID: 000196800225
Director IO Limit Bandwidth Limit
Maximum Number Port Maximum Number
Flags Demand Nolimit Speed Demand  NoLimit Excess
DIR:PORT HD (I0/sec) SGs (MB/Sec) (MB/Sec) (%) SGs (MB/Sec)
01D:006 YY 0 1 1000 100 10 0 +900
02D:006  YY 0 1 1000 100 10 0 +900
Legend:
Flags:
(H)ost IO Limit Exists Y = Yes, N = No, M = Mixed, . = N/A
(D) ynamic Distribution Y = Yes, N = No, = N/A

One can execute symsg list —-demand -by_port command to view quota information sorted by
front-end director ports. The —pg option limits the output to the ports in the specified port group.

The -v option is supported for further detail.

The columns display all the available capacity and IOPS quotas and bandwidth quotas enforced by

front-end directors.

Copyright 2015 EMC Corporation. All rights reserved.
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Non-Disruptive Device Moves Between SGs

* Moving devices from one SG to another SG will not disrupt host
visibility for the devices

— Certain conditions must be met*

* symsg syntax
symsg -sg <SgName> -sid <SymmID>

move dev <SymDevName> <DestSgName> [-force]

[-devs <<SymDevStart>:<SymDevEnd> | <SymDevName>

[, <<SymDevStart>:<SymDevEnd> | <SymDevName>>...]> |
-file <DeviceFileName> [-tgt] ]
moveall <DestSgName> [-force]

R *See notes 1

VMAX3 arrays running HYPERMAX OS allow moving devices from one SG to another SG without
disrupting host visibility for the devices. Moving a device to another SG will not disrupt the host
visibility for the device, if any one of the conditions are met:

Moves between child SGs of a parent SG, when the view is on the parent SG.

Moves between SGs when a view is on each SG, and both the initiator group (IG) and the port
group (PG) are common to the views.

Moves between SGs when a view is on each SG, and they have a common IG. They have different
PGs but the same set of ports or the target PG is a superset of the source PG.

Moves when source SG is not in a masking view.

If none of the conditions are met, the operation will be rejected, but the move can be forced by
specifying the '-force' flag. Note that forcing a move may affect the host visibility of the device.

Devices moves between FAST managed SG(s), or between a FAST managed SG and a non-FAST
managed SG, is permitted.

The symsg syntax is shown on the slide.
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Non-Disruptive Cascaded SG Conversion

Standalone SG to Cascaded SG

eParent SG will retain the name of
original standalone SG

«If original standalone SG is part of
any Masking views, after conversion
all views will be moved to the new
parent SG

eExisting Host I/O limits can be
migrated to the new parent or child

«If original standalone SG was FAST
managed, only the child SG will be
FAST managed after conversion

Cascaded SG to Standalone SG

eAllowed only if a Cascaded SG has a
single child SG

*New standalone SG retains the
name of the original parent SG

«If original parent SG is part of any
Masking views, after conversion all
views will be moved to the new
standalone SG

eExisting Host I/O limits on parent
SG are migrated to the new
standalone SG

Copyright 2015 EMC Corporation. All rights reserved.

oIf original child SG was FAST
managed, the standalone SG will
be FAST managed after conversion

W

VMAX3 arrays running HYPERMAX OS allows the conversion of a standalone SG to Cascaded SG or
a Cascaded SG to a standalone SG to be performed non-disruptively. This allows FAST-Managed
storage groups containing devices with a single Service-Level Objective (SLO) to be expanded to
include devices in a second SLO, without disrupting the availability of those devices from host
applications.

To convert a standalone storage group to a cascaded configuration, the command supplies the
name of the standalone storage group to be converted and the name of the new child storage
group. Upon successful completion, the parent storage group retains the name of the standalone
group and the child storage group is given the new child name. If the storage group starts in one
or more masking views, at the end of the operation all of the views will be moved to the parent
storage group. If the storage group starts with Host I/O Limits configured, these limits can be
migrated to the parent storage group or to the child storage group. If the storage group starts as
FAST-Managed, at the end of the conversion only the child storage group will be FAST-Managed.

To convert a cascaded storage group to a standalone configuration, the command supplies the
name of the parent storage group to be converted to a standalone storage group. Note that this
conversion is allowed only if the cascaded SG has a single child SG. Upon successful completion,
the standalone storage group retains the name of the parent group. If the parent storage group
starts in one or more masking views, at the end of the operation all of the views will be moved to
the standalone storage group. If the parent storage group starts with Host I/O Limits configured,
these limits will be migrated to the standalone storage group. If the child storage group starts as
FAST-Managed, the standalone storage group will become FAST-Managed.
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Cascaded SG Conversion — symsg Syntax

« Convert standalone SG to cascaded SG
symsg -sid <SymmID>
convert -cascaded <SgName> <ChildSgName>
[-host IO <on parent | on child>]

— -host_io must be specified if standalone SG has Host I/O defined

+ Convert cascaded SG to standalone SG
symsg -sid <SymmID>
convert -standalone <SgName>
[-host IO <keep parent | keep_child>]

— -host_io must be specified if Host I/O has been defined on both
parent and child SGs

+ Unisphere for VMAX can also be used 1

The “symsg convert —cascaded” command allows the non-disruptive conversion of a standalone
storage group to a cascaded storage group consisting of a parent SG and a single child SG. If the
standalone storage group has a Host IO Limit, then the user must specify if after the conversion
the limit will be set on the parent or the child storage group.

The “symsg convert —standalone” command allows the non-disruptive conversion of a cascaded
storage group consisting of a parent SG and a single child SG to a standalone storage group. If
either the parent SG or the child SG has a Host IO limit defined, it will be set on the standalone
SG. But if both parent and child SGs have a Host IO Limit, the user must supply the host_IO
option.
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Lab: Service Level Objective based
provisioning with SYMCLI

This lab covers
+ SLO based provisioning with SYMCLI

In this lab SYMCLI will be used to perform SLO based provisioning to an open systems host.

right 2015 EMC Corporstion. All rights reserved
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Lab: Cascaded Storage Groups - Moving
devices non-disruptively and changing SLO

This lab covers

+ Cascaded Storage Groups
+ Non-disruptive movement of devices between storage groups

+ Modifying SLO

This lab covers Cascaded Storage Groups, moving devices non-disruptively between storage
groups and changing the SLO on storage groups.

ghts reserved

right 2015 EMC Corporation. All ri
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Lab: Managing Host I/O Limits

This lab covers
* Host I/O Limits

© Copyright 2015 EMC Corporstion. All rights reserved Storage Aliscation using Auts-provisioning Groups 1

This lab covers the management of Host I/O Limits.
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Lesson Summary

During this lesson the following topics were covered:

+ Provisioning storage to a host using Cascaded Storage
groups

+ Managing Host I/O Limits

This lesson covered SLO based provisioning of VMAX3 storage using SYMCLI. We used an example
scenario to illustrate the use of cascaded storage groups and the setting of Host I/O limits.
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Module Summary

Key points covered in this module:
« Autoprovisioning Groups
Host I/O Limits

Host Considerations for Storage Allocation

SLO based provisioning with Unisphere for VMAX
SLO based provisioning with SYMCLI

This module covered storage allocation of VMAX3 storage to hosts using auto-provisioning groups.
An overview of auto-provisioning groups, Host I/O limits and host considerations while allocating
storage was presented. SLO based storage provisioning with Unisphere for VMAX and SYMCLI was
covered in detail.
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Module: Monitoring and Workload Planning
with Unisphere for VMAX

Upon completion of this module, you should be able to use
Unisphere for VMAX to:

* Monitor SRP reports
« Monitor Storage Group SLO Compliance

+ Perform Workload Planning
— SRP Headroom
— Suitability Check
— FAST Array Advisor

© Copyright 2015 EMC Corporation. All rights reserved lonitaning ard Warkizad Planming with Unizshers for VM 1

This module focuses on monitoring and workload planning with Unisphere for VMAX. Unisphere for
VMAX will be used to monitor SRP and SLO compliance. The workload planning features viz. SRP
Headroom, Suitability Check and FAST Array Advisor are also covered.
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Lesson: Monitor SRP

This lesson covers the following topics:

+ SRP Reports
— Storage Group Demand Report
— Workloads Demand Report
— SRP Details

+ SRP Utilization Alert

This lesson covers the monitoring to SRPs with Unisphere for VMAX. We will use Unisphere to look
at SRP reports and the SRP utilization alert.

Copyright 2015 EMC Corporation. All righ
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SG Dashboard - Storage Resource Pools

STORAGE RESOURCE POOLS
SRP_1
—_—
Allocated
Capacity SRDF DSE Allocated Headroom
— L 1109 GB of 28488 GB (3.89%)
Allocated v of o Optimized v
9 11568
[ | None v —
Demand Report Reports
SLO Subscription (GB) (%) Allocated (GB)
Gold 125.82 o044 N 105.82
Optimized 971.5 341 IS 52122
Platinum 160.02 o056 N 41.59
Silver 40 o4 NN 0

£ Copyright 2015 EMC Corporalion. All rights reserved Sl sl Weskkiund Plomnlng wilh syl for W 1

Navigate to the Storage Groups Dashboard of a VMAX3 array by clicking on the Storage section
button. The bottom right part of the dashboard shows information on the configured SRPs. For a
given SRP one can see the allocated capacity. The capacity drop down can also be used to see the
SRDF DSE and Snapshot allocated capacity. One can choose to check the Display Subscription box

to see subscribed capacity as a percentage. In this example 1109 GB of the 28488 GB of usable
capacity of the SRP has been allocated.

The Demand Report in the lower half of the output shows the demand from the perspective of the
various SLOs that are in use on the array. As an example one can see that 160.02 GB of Platinum
SLO has be subscribed and 41.59 GB of Platinum has been allocated. One can click on the Reports
links to see the demand reports from a Storage Group and Workloads perspective.

We will cover SRP Headroom in the Workload Planning lesson of this module.
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Storage Group Demand Report

000196800225 > Storage > Storage Groups Dashboard >  Storage Group Demand Report

o
w SRP Details Storage Group Subscription (GB) Allocated (%) SNAP Allocated (GB)
app_server_appl 20 0% 0o
app_server_app2 20 0% 0
EMBEDDED_NAS_DM_SG 105.82 N 100 % o
eNAS_SG 100.01 1% 0o
esxi-88-34_gk 0.07 0% 0o
esxi-88-36_gk 0.03 0% 0
esxi-88-46_gk 0.03 0% 1]
veenter-88-20_dss 40 I 100 % 0
veenter-88-20_gk 0.03 0% 0
veenter-88-20_oracle 40 I 100 % o
w2k8r2-88-62_gk 0.03 0% 0
w2k8r2-88-63_gk 0.03 0% 0

© Copyright 2015 EMC Corporation. All rights reserved fonitoring and Werkiosd Planning with Unisphere for VMAX m

The Storage Group Demand report shows a listing of SGs and subscribed capacity in GB and the
allocated % from the perspective of the subscribed capacity. This report can also be generated via
SYMCLI:

C:\Users\Administrator>symcfg list -srp -demand -type sg

STORAGE RESOURCE POOLS
Symmetrix ID : 000196800225

Name : SRP 1
Usable Capacity (GB) : 28487.8
SRDF DSE Allocated (GB) : 0.0
Total Subscribed (%) : 4.6
Snapshot

Subscribed Allocated Allocated
SG Name (GB) (GB) (%) (GB)
EMBEDDED NAS DM SG 105.8 105.8 99 0.0
vcenter-88-20 gk 0.0 0.0 0 0.0
esxi-88-36 gk 0.0 0.0 0 0.0
esxi-88-46 gk 0.0 0.0 0 0.0
esxi-88-34 gk 0.1 0.0 0 0.0
eNAS SG 100.0 1.6 1 0.0
vcenter-88-20 oracle 40.0 40.0 100 0.0
vcenter-88-20 dss 40.0 40.0 100 0.0
w2k8r2-88-62 gk 0.0 0.0 0 0.0
w2k8r2-88-63 gk 0.0 0.0 0 0.0
app_server appl 20.0 0.0 0 0.0
app_server app2 20.0 0.0 0 0.0
<not in sg> 971.3 921.2 94 0.0
Total 1297.3 1108.6 85 0.0
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Workloads Demand Report

000196800225 > Storage > Storage Groups Dashboard > Workload Demand Report

Name Subscribed (GB) Subscription (%) Allocated (GB)
Optimized 971.5 341 I o:21.22

¥ Gold 125.82 044 I 10552
None 105.98 0.37 N 10s.82
DSS 20 0.07 0

¥ Platinum 160.02 o.56 [N 41,59
None 100.01 0.35 1.58
OLTP 60.01 o.2: N 40

¥ Silver 40 o.14 I 0
DSS 40,07 o.14 [ 0

€ Copyright 2015 EMC Corporalion. All rights reserved Moniloning and Workioad Planning wilh Unisphere for VMAX 1

The Workloads Demand Report shows the SRP demand for each of the SLOs and Workload types.
Each row shows the subscribed capacity in GB, the subscription % as a percentage of the overall
SRP capacity and the Allocated capacity in GB. This report can also be generated via CLI:

C:\Users\Administrator>symcfg list -srp -demand -type slo -detail
STORAGE RESOURCE POOLS

Symmetrix ID : 000196800225

Name : SRP 1
Usable Capacity (GB) : 28487.8
SRDF DSE Allocated (GB) : 0.0
Snapshots Allocated (GB) : 0.0

Subscribed Allocated
SLO Name Workload (GB) (%) (GB) (%)
Optimized N/A 971.5 3 921.2 94
Gold <none> 106.0 0 105.8 99
Gold DSS 20.0 0 0.0 0
Platinum <none> 100.0 0 1.6 1
Platinum OLTP 60.0 0 40.0 66
Silver DSS 40.1 0 40.0 99
Total 1297.3 4 1108.6 85
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View SRP Details

000196800225 > Storage

PROPERTIES

Usable Capacity (GB)
Allocated Capacity (GB)
Free Capacity (GB)
Subscription (GB)

Usable by RDFA DSE v

Description

DISK GROUPS

Name

1 -- GRP_1_300_15K_R1
2 -~ GRP_2_600_10K_6R6
3 - GRP_3_200_EFD_3RS

> Storage Groups Dashboard >

Name SRP_

Default Emulation FBA

Reserved Capacity % (0-80) 10

Technology Speed (RPM) Usable Capacity (GB)
FC 15000 13412.11
FC 10000 12875.63
EFD N/A 2200.08

One can also look at the details of the configured Storage Resource Pools to see the details of
Usable, Allocated and Free capacity. The Service Level link will show the service levels available
for this SRP. The Disk Groups shows the disk groups used by this SRP. Recall that each of the disk
groups is pre-configured with Data devices of a specific raid type. The same information can be

shown in SYMCLI:

C:\Users\Administrator>symcfg show -srp srp 1 -sid 225

Symmetrix ID 000196800225
Name SRP 1
Description
Default SRP FBA
Usable Capacity (GB) 28487.8
Allocated Capacity (GB) 1108.6
Free Capacity (GB) 27379.2
Subscribed Capacity (GB) 1297.3
Subscribed Capacity (%) 4
Reserved Capacity (%) 10
Usable by RDFA DSE Yes
Disk Groups (3):
{
Speed
# Name Tech (rpm)
1 GRP_1 300 15K RI1 FC 15000
2 GRP_2 600 10K 6R6 FC 10000
3 GRP_3 200 EFD 3R5 EFD N/A

Copyright 2015 EMC Corporation. All rights reserved.

Usable
Capacity
(GB)
13412.1
12875.6
2200.1
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SRP Utilization Alert

+ SRP Utilization Alert is enabled by default for VMAX3 arrays

Al Symmetrix Home Administration > Alert Settings

Symmetrix 1D 1v Category Instance State Notification Warning Critical Fatal
000196800225 Symmetrix Rescurce Pool Utilization . enabled 60% 80% 100%
Create Edit Hotify Delete Creste Threshold Policies [ ]

Symmetrix v

Category Storage Rescurce Podl Utilization v

Instances to ensble ool Names

SRP_1

0%(default)
B0%(default)
100%(default)

- — - 1

To configure Pool Threshold Alerts, click the Symmetrix Pool Threshold Alerts button from the
Home > Administration > Alert Settings page.

For VMAX3 Arrays Alert Thresholds can be set on the Storage Resource Pools (SRP). The SRP
utilization alert is enable by default with the default threshold policies shown.

Please note that the default threshold policies cannot be modified. To setup customized
thresholds, click on the Create button. In the Create Thresholds Policies dialog, pick the
Symmetrix system from the dropdown menu, then pick the category from the dropdown menu.
Then, highlight the pools to which the policy should apply, and choose the threshold levels, then
the OK button to create a customized threshold.
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Lesson Summary

During this lesson the following topics were covered:

+ SRP Reports
+ SRP Utilization Alert

This lesson covered the monitoring to SRPs with Unisphere for VMAX. We used Unisphere to look
at SRP reports and the SRP utilization alert.
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Lesson: Monitor SLO Compliance

This lesson covers the following topics:
« Monitor storage group SLO compliance

+ Monitor storage group performance

© Copyright 2015 EMC Corporation. All rights

This lesson covers the monitoring to storage group SLO compliance and storage group
performance.

Copyright 2015 EMC Corporation. All rights reserved. Monitoring and Workload Planning with Unisphere for VMAX 228



000196800225 > Storage Storage Groups Dashboard

Service Level Objectives

Expected Average Response Time

Smallvo OLTP

OLTP + Replication

Large VO DSS
DSS + Replication

SLO - Expected Average

> SRP_1

Optimized

((©

System Optimzed

Silver

80ms

80ms
95ms

95ms

109 ms

Gold

50ms

50ms

65ms

65ms
79ms

Response Times

Platinum

30ms

30ms

44ms

44ms
59ms

Diamond

((©

Lessthan 1 ms

08 ms

23ms

23ms
37ms

As we had discussed in an earlier module the available SLOs and the expected average response
time for each SLO/Workload type combination can be displayed as shown. Clicking on the Service
Levels link in the SRP details page will bring up this view. In this example Bronze is unavailable
because this array does not have any 7.2 K RPM drives. For SLO compliance a given storage

groups response time must lie within the compliance range of an SLO/Workload type combination.
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EMC Unisphere for VMAX ve014

ﬁ- .ll Performance ® Support

l 000196700483

(1] Connection Mol

CAPACITY

Home Page — SLO Compliance

000196800225

] Connection Model HYPERMAX 05

© Copyright 2015 EMC Corporation. All rights reserved

SLO COMPLIANCE /7_.7-’ SYSTEM UTILIZATION CAPACITY SLO COMPLIANCE SYSTEM \.'ZLI.'AYIUNI
Virtual 434 5B of 57481 GE _— Frofnd Vituel FrontEnd
2 Cache 1 &= Cacre  E—
,-Eg. é BeckEnd  EEE—— = % Bk End  pi—
: o 100%
000196800225 ©
(1] Connection Model HYPERMAX 05 J
000196800225 Local WMAX1 0K 5977 497 471 ;"
CAPACITY SLO COMPLIANCE SYSTEM UTILIZATION
Virtual 1109 GB of 254588 GB FrontEnd
1 = =] Cache G
== % BackEnd
12 0 0 0 100%
Last 4 hours

The All Symmetrix - Home page as soon as you login to Unisphere for VMAX shows a summary of
all the arrays managed by Unisphere for VMAX. The summary view of each VMAX3 array has
various sections. One of the sections is the SLO Compliance section which shows SLO compliance
of storage groups. The colors of the icons indicate the SLO compliance of the storage groups.
Green represents Stable, Yellow represents Marginal and Red represents Critical. The numbers

indicate the number of storage groups in each category.

Clicking on the SLO Compliance link will direct one to the Storage Groups Dashboard for the array

where one can look at the SLO Compliance in more detail.
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SG Dashboard - SLO Compliance

SLO COMPLIANCE

Total Stable No SLO

[
—
(_— |
——
——
——

19 12

Total -All SGs

Stable - SGs which meet SLO

« Marginal & Critical - SGs which do not meet SLO
No SLO - SGs with no explicit SLO

The top part of the Storage Groups Dashboard (shown on slide) shows icons for Total, Stable,
Marginal, Critical and No SLO Storage Groups. Clicking on the icon will direct you to the
appropriate listing. For example clicking on the Total icon will direct you to a listing of all the
storage groups configured on the array. Clicking on Stable will direct you to the listing of storage
groups which are performing within the SLO target. Marginal indicates that the performance is
below the SLO target, while Critical indicates performance well below the SLO target. No SLO is
the listing of storage groups on which an SLO has not been explicitly set. One may expect to see
parent storage groups here, as SLOs are set on child storage groups and not the parent storage

group.
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Stable Storage Groups
000196800223 > Storage > Storage Groups Dashboard > S table
Name SLO Compliance SLO
¥ app_server_parent None
app_server_appl Platinum
app_server_app2 : Gold
EMBEDDED_NAS_DM_SG Gold
eNAS_SG i Platinum
¥ esxi-88-34_parent None
esxi-88-34_gk - Optimized
¥ esxi-88-36_parent None
esxi-88-36_gk - Optimized
¥ esxi-88-46_parent Neae
esxi-88-46_gk ik Optimized
¥ vcenter-88-20_parent None
vcenter-88-20_dss 0 Sitver
veenter-88-20_gk Optimized
veenter-88-20_oracle X Platinum
¥ w2kBr2-88-62_parent None
w2kBr2-88-62_gk X Optimized
¥ w2k8r2-88-63_parent None
w2k8r2-88-63_gk Optimized
© Copyright 2015 EMC Corporation. All rights reserved

Workload Type

Stable

(i

Capacity (GB)

40

20

20
105.82
100.01
0.07
0.07
0.04
0.04
0.04
0.04
80.04
40
0.04
40
0.04
0.04
0.04
0.04

Snapshots

o o © © 0O 0O 0O 0O 0 00 O 0 ©0 0 0 0 © o

Masking Views

This is an example of a listing of Stable storage groups. To see the details of the SLO compliance

of a specific storage group simply select the storage group and view its details.
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Stable SG Example - Details

800196000223 > Storage > Storsge Groups Dashboard > &

Detells  virkioad

Name wcenter-88-20_orade A gox sabed VRH
WLP Status

sL0 Fatrun

‘Work oad e ERFORMA £ Views
sap shP 1

Total Capacity (G8) . - OR

Velumes s @l

Masiing Views

Last Updated Tras 12712014 01 21 41 PM GMT 050

Parent Storage Groups

Most 1/0 Limit

ek Hsk WO Lol O/Ben 2014 Dec17 2014 Dec27 2015 Jan 06
HMost 1/O Limit (M8/Sec) Beetioe/oes  Diwnd 7 ok

Set Host 1/O /Sec)

Host 1/0 Limit {

Set Dynamic Distribution =

Modiy Prowsion Storage to Host Detete Apply Cancel

To view the details of a storage group, select a storage group from the storage group listing and
click on View Details. The detailed view of the storage group shows detailed information on the
storage groups and has links to the related objects and to the performance views. Any storage
group which is being accessed by a host will also show a Workload tab on the View Details page.
Click on the Workload tab to see more details of SLO Compliance for a Storage Group. One can
also click on the Analyze and Monitor link to look at the performance views in more detail. Clicking
on the Monitor link will direct you to the EMC built-in performance Dashboard for the storage

group.
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Stable SG Example Workload Tab

080196800225 > Storage > Storage Groups Dashboard > Stable

Ol W kioad
p—
L]
SERVICE LEVEL SERWVICE LEVEL COMPLIANCE CAPACITY TRENE PERFORMANCE
< Platinum & Stable 0% ) @
comse e = el S e bt

108/
WEIGHTED AVERAGES CPWPORT LOAD SCORE 5/ wec ¥

Response time (ms) 108 per see % Front end % Back end

31750

4 hours 2 weeks 4 hours 2 weeks

ACCESS DENSITY SKEW SCORES 10s/sec v

O e AN e yE
g

% High loed S Maed ed * Low load
200 200

4 hours 2 weeks 4 hours 2 week: 4 hours 2 weeks
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The Workload tab of a storage group shows details of SLO compliance. The display shows the SLO
that has been set on this SG along with the expected compliance range. In this example the SLO
is Platinum with an expected response time range of 2-7 ms. The actual response time for this SG
in the last 4 hours and in the last 2 weeks has been less than 1 ms, as can be seen on the slide.
As a consequence this SG is Stable as shown.

4 hours 2 weeks 4 hours 2 weeks

(L]

The Workload tab also shows the IOs per second and information on CPU/Port Load and Access
Density skew. One can also click on the Performance links (Monitor and Analyze) to look at the
performance data more thoroughly.

Please refer to the Unisphere online help for more information on the CPU/Port Load and Access
Density Skew charts.
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Performance Dashboard - Storage Group

Monitor Analyze Charts

—
! User Dashboards (0) Symmetrix D | 000196800225 w  Category |Storage Group v vcenter-88-20_oracle v
¥ User Templates (0)
¥ EMC Views (3) Utiization Heatmap Workload FAST 10Profie Alerts
—
L) summary
EJ Heatmap
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Clicking on Monitor in the Storage Group Workload page directs you to the built in EMC
Performance Dashboard for the storage group. In this example we are looking at the performance
dashboard of a storage group called vcenter-88-20_oracle. One can look at different views within
this dashboard - Utilization, Heatmap, Workload, FAST, 10 Profile and Alerts.
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Performance Dashboard - SG Workload

lSm"-l' 000196800225 v  Castegory Storage Group v veenter-88-20_oracle d

Alestiows v u,. @

Leization Nedm'AS' 10 Profie  Alerts
= .

28

30 , 2
20 20
. 16

10 12
0 ; s
07:35 08:05 08:35 09:05 09:35 10:05 10:35 . 4
0

Avg Write Size (K8) Avg Read Sze (K8)
W Allocated Capacity (GB) [l Total Capacity (GB)

SeweAs v ScheduloReport  Nevigate to Detalls View  Nawigate to Anabyze
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Host Reads and Writ... (4 Host MBs Read and ... o B, (2] Resd and Write Resp... el 2
5000 0.s
80
4000 0.4
3000 . 0.3
2000 » 0.2
1000 2 0.1
|
0 0 ]
07:35 08:10 08:45 09:20 09:55 10:30 07:35 08:05 08:35 09:05 09:35 10:05 10:35 07:35 08:05 08:35 09:05 09:35 10:05 10:35
W Host Writes /sec [l Host Reads /sec W Host MBs Written /sec [l Host MBs Read /sec B Write RY (ms) B Read RY (ms)
Device Capacity = . [Z MWsndMisses e B, 2 AvgResd andWikte S.. -l
40 2

Here is an example of the Performance Dashboard for a storage group showing Workload. One

can see the graphs in more detail by maximizing each graph individually.
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Performance Dashboard — SG FAST

Alestdtowrs v B, ©

ISW"*"-(' 000196800225 v  Category  Storage Group

v veenter-88-20_orade

VI

e
Wtiization  Mestmep Mv\w@)}hoﬁe Aerts
¥

o
07:35 08:10 08:45 09:20 09:55 10:30

WOGI_FRALISK WOGI_FRA_F

SeveAs v Schedule Report MNawigate o Details View
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Allocation by Pool e B. [2 10 Density by Pool o B, [2 BERequestsiwecby.. —
%0 100 A
N —
& \ 2400 \— S— ~

30 » \J\

60 /At AA- 1800
20 @l Vi/VYV /.. 1200

' v

10 20 e

WOGI_FOA_F WOGI_FBAISK  WOGI_FBA_F
Bf MBs sec by Pool e H. [Z2 HostiOssec and BE . s B, (2 ] Resad and Write Rosp.. =B 2
— 5000 0s
60 e 4000 : - : - 04
40 3000 0.3
N ————————
2000 0.2
20
1000 0.1
0
07:35 08:10 08:45 09:20 09:55 10:30 07:35 08:10 08:45 09:20 09:55 10:30 07:35 08:10 08:45 09:20 09:55 10:30
WOGI_FBAISK  WDGI_FBA_F MHost 10s/sec  WBE Rogs/sec M Read RT (ms) M Write RT (ms)

0 0
07:35 08:10 08:45 09:20 09:55 10:30 07:35 08:10 08:45 09:20 09:55 10:30

WOGI_FRAISK

Nevigate 10 Analyze

Here is an example of the Performance Dashboard for a storage group showing FAST related
information. One can see the graphs in more detail by maximizing each graph individually.
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Performance Dashboard — SG IO Profile

AlastaHours v @, @

[Sv-m"-b 000196800225 ~  Category Storage Group

Ltization Hestmap worklosd FAST Ajerts

Read and Write - Avg Size

30
24
18
12

6

07:30 07:50 08:10 08:30

W Avg Write Size (KB) [l Avg Read Size (KB)

Read and Write - Hits and Misses

3000
2400
1800
1200

Reads

W Host Read Misses /sec [l Host Read Hits /sec

Save As v Schedule Report Navigate 1o Detals View
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» weenter-88-20_cracle ~ I
. B. (%] Read andvirite . Response Time (ms) =B
10
) D—— — —+ 320 8
240X
[Resd RT (ms) | [Write RT (ms) | 1600 I a
08:30 08:30
06 0.5 800

08:50 09:10 09:30 09:50 10:10 10:30 10:50

= H.

Writes

Host Write Misses /sec [l Host

Mavigate 1o Analyze

07:30 07:55 08:20 08:45 09:10 09:35 10:00 10:25 10:50

W Write BT (ms) W Read RT (ms) Host Writes /sec EHost Reads sec

(4  Read and Wiite - Random and Sequential =B B

3000
2400
1800
1200

600

0

Reads Writes

W seq Read Hits /sec [l Random Reads /sec Random Writes /sec [l Seq Write

Here is an example of the Performance Dashboard for a storage group showing its IO Profile. One
can see the graphs in more detail by maximizing each graph individually. One can click on
Navigate to Analyze to go the Analyze page or click on Navigate to Details View to go back to the

details page of the storage group.
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Storage Group - Performance Analyze View

Montor  Analyze Charts ALlestdowrs v 5. @
JR—

N Real Time Analysis

m iy e s Sest

Trending & Planaing

H All C 13
0 ";"‘;m Lv Most MBs/sec | Read RT (ms)  Write RT (ms) [be Hit % Writes % Read Miss ((':)‘""’ oo d Total Capacity (GB) Members

43183 81 06 © os © 65.9 25 454 40 40 “

Create Charts Havigate to Details View
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Clicking on Analyze in the Storage Group Workload page directs you to the Performance Analyze
view for the specific storage group. In this example we are looking at the Analyze view of a
storage group called vcenter-88-20_oracle. The Analyze view presents a tabular view of various
metrics. To create charts click on the Create Charts button. Or click on Navigate to Details View to
return to the details page of the storage group.
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Lab: Monitoring SRP and SLO Compliance with

Unisphere
This lab covers

+ Monitoring SRP with Unisphere for VMAX
« Monitoring SLO Compliance with Unisphere for VMAX

yright 2015 EMC Corporation. All rights reserved Menitoring and Workiosd Planning with Unisphers for VMAX 1

This Lab covers the monitoring of SRP and SLO compliance with Unisphere for VMAX.
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Lesson Summary

During this lesson the following topics were covered:
* Monitoring storage group SLO compliance

+ Monitoring storage group performance

This lesson covered the monitoring to storage group SLO compliance and storage group
performance.

© Copyright 2015 EMC Co
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Lesson: Workload Planning

+ SRP Headroom
+ Suitability Check
« FAST Array Advisor

This lesson covers the following topics:

I

This lesson covers the workload planning features of Unisphere for VMAX, viz. SRP Headroom,

Suitability Check and FAST Array Advisor.
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Workload Planning - Unisphere for VMAX

© Copyright 2015 EMC Corporation. All rights reserved Monitoring and Workiosd Planning with Unisphere for VMAX [

The workload planning features supported by Unisphere for VMAX are headroom indicator,
suitability check and FAST Array Advisor. These features allow the user to plan based on service
level and workload. Headroom indicator gauges the remaining capacity per service level so a user
can plan how many more workloads can be provisioned. When the user is ready to provision, an
suitability check can be run upfront to determine whether or not the capacity and the service level
request can be met by the array. The FAST Array Advisor feature can help determine if a given
workload would be better suited on another array.

To use the workload planning features the arrays must be registered for performance data
collection.
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SRP Headroom
+ Useful for workload planning

— Displays the available headroom for a SLO/workload combination
— Assuming all the remaining capacity will be this type

Diamond

Platinum
Gold Gold ~

— /- — —— I

12081
GB

Optimized ~ ! Diamond v

o 11568 H
None = G8B

(((©

oLTP v

Silver
OLTP 12615
GB
OLTP + Replication None v
DSS

DSS + Replication
None
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The SRP Headroom indicator in the Storage Group Dashboard is useful for workload planning. It
displays the space available for a particular SLO/workload combination if all remaining capacity
was on that type.

The capacity for an SLO/workload combination indicates the amount that one can provision an be
assured that the array would be capable of meeting the SLO compliance requirements.

In this example for this particular array and SRP at this specific time we can safely provision:

SLO/Workload Available Headroom Capacity (GB)
Optimized 11568

Diamond/OLTP 1068

Gold/DSS 12081

Silver/None 12615
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Suitability Check

Part of Provision Storage Wizard

Suitability Check can be performed when
— Provisioning storage to a new host with Provision Storage to Host
— Modifying an existing storage group in a masking view
- Adding more storage
- Modifying service level/workload type

Determines if the VMAX3 array can handle the capacity and
service level/workload combination request

Optional

Will not prevent provisioning if check fails

Suitability Check is an optional step that can be performed by the Provision Storage wizard when
provisioning storage to host or when modifying an existing storage group which is part of a
masking view. The modification to the storage group could be the addition of more storage or a
change to the service level/workload type. Suitability check determines if the VMAX3 array can
handle the changes to the capacity and service level/workload type. Note that the provisioning
process can be continued even if the suitability check fails.
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Suitability Check - Provision Storage to Host

Thes System Sutatesty Check md heck i the.
pstem can hangie the rew isag beng crested by
ths Prrssnng Arguest
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In one of the earlier modules we had seen the usage of the Suitability Check when provisioning
new storage to a host with the Provision Storage wizard. The information is repeated here for the
sake of completeness.

Suitability Check is an optional step on the review page of the Provision Storage to Host wizard.
Click on the Run Suitability Check button to see if the array can meet the Service Level Objectives
for the provisioning request. In order for the Suitability check to work the VMAX3 arrays must be
registered for performance data collection. In this example the green check mark indicates that
Service Level Objective for provisioning request will be met.
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Suitability Check - Modify SG - Add Volumes

Modey Stor ege G1oup
Storage
o .

Marmie Service Lowed  Worklosd Type Vohsmes  pokeme Capacty Avg. feep  Storege Group Name Storage Resouree Pool

app_server_api]| Platnum v - 2 = - v dms 'u_-.m-u--« ] r

spp_server_ipif | Gold v| |oss ¥ = b o] = e Servicalovel  Workissd Type Vehames ] Vehume Capeciy Avg. Responss Time
app_server_api|  Platinum v OLTP ~ |4 li) v v  dms

Add Sevvice Lovel Totel Capacty W GB (AddRional CapecRy 0GB} | Total Service Lewels 7
app_server_apy  Gold v DSS B v v  bms Vi
Asd Serwce Level  Totel Capacity $0.00GB  (Addwionsl Capacty 2000 GB) | Totel Serwice Levels 2

&
o

Storage modification on

should meet the

000196800225 I - In-mc-utl Addto Jobilist Cancel Mol
: gt-\

Front End  Back End  Cache ROF

oK Cancel L]
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Suitability Check can also be run when modifying a storage group that is a part of a masking
view. Any changes to the Service Level, Workload Type or the addition of Volumes will allow one

to run the Suitability Check. In this example the we have add more volumes to one of the child
storage groups.
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Suitability Check - Modify SG - SLO/WL Type

Mame Service Lovel Worklosd Type Vehanas b akurme Capacity Avy ey age Pool
spp_server_spi| Pateum v OLTP SIE = - v ams spn_server_parert '
spp_server_spi| Geta v | DSS v 2 ‘: - L T - Lavel preur Type o Avg. i
app_server_apy | Diamend v OLTP vl 2 5 - v 08mas ra
Add Sevvice Lovel Totel Capacity 0GB (Addional Capacty 0GB) | Totl Serwice Lewels 2 Yy
20p_sarver 391 Gold v DSS v 2 5 v v &m
Add Servce Lovel Totsl Capacity @ GB  (Addmions! Capacty 0GB) | Totsl Service Lovels 2

Changed Service Level

©

Storage modificabon on

Sustability Chech Asdto JetiList v
should meet the -
Senvice Level Objectives -

Help
Front End  Back End  Cache ROF

Cancel  elp

oK
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In this example the we modified the Service Level for one of the child storage groups. The
number of Volumes is unchanged.
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FAST Array Advisor

+ Determines performance impact of migrating workload from
one array (source) to another array (target)

+ Automatically creates necessary auto-provisioning groups on
target array

« Both arrays must be managed by the same Unisphere for VMAX
server and registered for performance data collection

Source _______________Target

Enginuity 5874-5876 Enginuity 5874-5876 or
HYPERMAX OS 5977 or higher
HYPERMAX OS 5977 or higher HYPERMAX OS 5977 or higher

right 2015 EMC Corporation. All rights reserved onoring and Workioad Planning with Unisphere: for VMAX 1

The FAST Array Advisor wizard will guide you through the process of determining the
performance impact of migrating the workload from one storage system (source) to
another storage system (target). If the wizard determines that the target storage system
can absorb the added workload, it will automatically create all the necessary auto-
provisioning groups to duplicate the source workload on the target storage system. The
arrays must be registered for performance data collection. The supported array operating
system environments are listed on the table on the slide.

Copyright 2015 EMC Corporation. All rights reserved. Monitoring and Workload Planning with Unisphere for VMAX 249



Launch FAST Array Advisor Wizard

000196800225 > Storage > Storage Groups Dashboard >

Name SLO Compliance SLO Workload Type Capacity (GB)
app_server_appl Platinum oLTP 20
app_server_app2 Gold (25 20

| FAST Anay Advisor
Change SRP
Set Host VO Limits
Replication Q0S
Delete
Expand ProtectPoint
Stat Allocate/F ree/Reclaim

1 Selected Stop Allocate/F ree/Reclaim

Create SG Modify Provision Storage to Host Protect Manage Protection View Details I >> I

Storage Group

-~ must be parent or standalone
+ Child SGs are implicitly selected for a parent SG

- must be assoaated with a single view 1

FAST Array Advisor can be launched from any Storage Group listing view. To launch the FAST
Array Advisor wizard select the storage group that you would like to migrate to a different array
and then click on the more (>>) button and then choose FAST Array Advisor.

The storage group must:

Not be a child storage group. Only standalone or parent storage groups can be selected for
analysis. If a parent storage group is selected, its child storage groups will be implicitly selected
as well, and the analysis will apply to the entire collection of parent and child storage groups as a
group.

Be associated with a single masking view.

Only contain FBA volumes. It cannot be empty or contain only gatekeeper volumes.

Be associated with a Service Level Objective (HYPERMAX OS 5977), or associated with a FAST
policy (Enginuity 5874 - 5876).

Copyright 2015 EMC Corporation. All rights reserved. Monitoring and Workload Planning with Unisphere for VMAX 250



Masking View Associated with Source

GOBINRN0022S > Hests > Masking View >

Hosts

Host Initiator

21010010323e9da5
2100001b321e9ddS

Pors

Port Group Director:Port

FA-1D:6
FA-2D:6

Storage

Storage Group

¥ app_server_appl (2)

SG

Volume

Capacity (GB)

10.00

00064 10.00
¥ app_server_app2 (2)

00065 10.00

00066 10.00

€ Copyright 2015 EMC Corporation. All rights reserved

Before using the FAST Array Advisor wizard let us take a look at the masking view associated with
the storage group that we want to migrate. The slide shows the masking view connections for
masking view app_server_mv. The storage group app_server_parent will be used as the source
storage group in the FAST Array Advisor wizard. We can see that the port group has two ports
and the initiator group (Host) has two initiators.
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FAST Array Advisor — Select Target Array

FAST Array Ad: x

]
1 jhectTaraet 7 Select a target amay and SLO
Target

000198000225 000196700483 v |SRP_1 v
Storage Group SLO Storage Group sLo
e App_server_parent 9 ) app_server_parent

& app_server_appl Platinum & app_server_appl Platinum v

& app_server_app2 Gold &| app_server_app2 Gold v

- o e
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In this example of FAST Array Advisor both the source and target arrays are VMAX3 arrays
running HYPERMAX OS 5977.

Step 1: Select the target array from the Target drop down list, in the example shown the
Unisphere for VMAX instance only manages two VMAX3 arrays, so only one array SID 483 is
available as a target. Once the target has been selected, choose the SRP and the SLO of the
storage groups on the target array.

One can see that the Wizard used the same names for the storage groups on the target array. In
this example we have set the SLO on the target the same as the source.

Click Next to Choose Ports.
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FAST Array Advisor — Choose Ports

FAST Array Advisor

Choose ports on target array + We have set number of
port to 2 to match the
| YT source MV
Choose Ports o . -
o oyt 8 sect st st prs + Wizard will choose 2 ports
e on the target array
Choose o set of ports from which the system will select

v (B e e
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FAST Array Advisor Wizard Step 2: Choose Ports. In this example the masking view associated
with the source SG had a port group with two ports. So we have set the number of ports to 2.
Also we will let the wizard pick the ports from all available ports. One can also choose specify the
ports by clicking on the Specific Ports radio button. Click Next to go to Step 3.
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FAST Array Advisor — Suitability Analysis

Suitability Analysis Results

v

Q 100 — o ——— . — o — D@81 Practice Umit
)

FAST Array Advisor migration
3 view Results from 000196800225 to 000196700483
should meet the

Service Level Objectives 0 |
FrontEnd Back End  Cache ROF

o ] e o
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FAST Array Advisor Wizard Step 3: View Results. In this step the wizard performs a suitability
analysis to ensure that the workload on the source SG can be handled by the target array. Click
Next to go to the next step.
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Prepare Migration

FAST Array Advisor — Prepare Migration

The fokowing ctuects will be created on target srrary 0001 6700483

Masking View: ago_serves_fiv

Storage Group
Starage Group
¥ app_server_parent
app_server_appl

app_server_spp2

Port Group
¥ app_server_pg

Indtistor Geoup
Initistor Group

¥ app_server

Valumes
4
2
2

Part

FA-1D:10
FA-20:10

Initiator

21010010323e9045
21000010321e93d5

Capacity (GB)
40
20
20
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FAST Array Advisor Wizard Step 4: Prepare Migration. This step shows a summary of what the

wizard will do when the Finish button is clicked.

The wizard will create required storage groups populated with the appropriate devices, create a
port group with suitable ports, create an initiator group with the same initiators as the source
initiator group and finally a masking view with these groups. The names of groups and masking
view will be identical to the source. Click Finish to allow the wizard to create these groups and

masking view.
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Maski Vi @ ted [ t
™
(e L B . I i S
(000196700483) :  Step 007 of 017 steps. Executing - {1 ] app_server_mv on target array 000196700483
(000196700483) :  Step 012 of 017 steps. Executing —
(000196700483) :  Step 012 of 017 steps. Executing
Close
SO0196700483 > Mosts > Masking View > r~ v tN
L
Hosts Ports Storage
Host Initiator Port Group Director:Port Storage Group Volume Capacity (GB)
2101001b323¢9ddS FA-1D:10 ¥ app_server_appl (2)
21000016321€94dS FA-20:10 0005S 10.00
00056 10.00
¥ app_server_app2 (2)
00057 10.00
00058 10,00
© Copyright 2015 EMC Corporation. Aliights reserved.  Monitanng an nisphere for VMAX I

The FAST Array Advisor sets up job list on the target array and starts executing the tasks as soon
as the Finish button is clicked. The Create Masking View success dialog indicates that the Masking
view has been created on the target . One can examine the new masking view. We can see that
the initiators in the new masking view on the target array are identical to the source. The port
group has two ports and the storage groups has the same number and size of devices as the
source.
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FAST Array Advisor — Next Steps

« FAST Array Advisor does not do the actual data migration
+ Data has to be migrated from source to target

+ Host has to be zoned to target array

FAST Array Advisor does not actually do the data migration, it prepares the target by creating the
required devices, storage groups, port group, initiator group and masking view. The data
migration has to be done. The initiators in the new initiator group need to be zoned to the ports in
the port group.
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Lab: Workload Planning with Unisphere

This lab covers

» Monitoring for available headroom

host

© Copyright 2015 EMC Corporstion. All rights reserved

« Running suitability check when allocating more storage to a

This Lab covers the workload planning features of Unisphere for VMAX.
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Lesson Summary

During this lesson the following topics were covered:
+ SRP Headroom

+ Suitability Check

« FAST Array Advisor

This lesson covered the workload planning features of Unisphere for VMAX, viz. SRP Headroom,
Suitability Check and FAST Array Advisor.
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Module Summary

Key points covered in this module:
* Monitoring SRP reports
* Monitoring Storage Group SLO Compliance

« Workload Planning
— SRP Headroom
— Suitability Check
— FAST Array Advisor

This module covered monitoring and workload planning with Unisphere for VMAX. Unisphere for
VMAX was used to monitor SRP and SLO compliance. The workload planning features viz. SRP

Headroom, Suitability Check and FAST Array Advisor were also covered.
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This slide intentionally left blank.
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Module: Management in a Virtualized

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

+ Manage Virtual Servers with Unisphere for VMAX

+ Describe the EMC VSI for VMware vSphere Web Client
features for VMAX3 arrays

This module focuses on management of VMAX3 storage in a virtualized environment. We will
cover the management of virtual servers with Unisphere for VMAX and describe the EMC VSI for

VMware vSphere Web Client features for VMAX3 arrays.

Management in a Virtualized Environment 262
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Lesson: Virtual Server Management -
Unisphere for VMAX

This lesson covers the following topics:
« Virtual Server Management with Unisphere for VMAX

ht 2015 EMC Corporation. All rights reserved

This lesson covers Virtual Server Management with Unisphere for VMAX.
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Virtual Servers - Management

Hosts > Virtual Servers Hosts

Masking View

Discover VMware ESX/ESXi and Microsoft Hyper-V

Initiators

Port Groups

000196800225 > Hosts > Virtual Servers XtremSW Cache Adapters

Virtual Servers
Server/IP Address Server Type ¥Ms Yolumes Last Updated

Add VM Server

+ View details of Virtual Servers
— VMs, Volumes ...

Add Storage to a VM
— RDMs for VMware VM

Using Unisphere for VMAX one can discover VMware ESX/ESXi hosts and Microsoft Hyper-V
servers. Once the Virtual Server is discovered one can view its details and also add storage to a
VM. We will take a look at some of these features in the next few slides.

Virtual Server management is done under the Hosts section. Hover over the Hosts section button
and select Virtual Severs to see a listing of all the discovered virtual servers. This page is also
used to add new Virtual Servers.
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Virtual Servers — Add new ESXi Host

Add New Server (<]

« Add Virtual Server

# ServerAP Address  10.126.88.36

#« Username root
000196800225 > Hosts > Virtual Servers + Password

+ Confirm Password

Server/IP Address Server Type
+ Server Type

Add VM Server Ratriove Info v

H Cancel Help
- ESXi Host added 1]
000196800225 > Hosts > Virtual Servers
Server/IP Addre... Server Type ¥Ms ¥Yolumes Last Updated

Add YM Server Change Password Remove View Details

€ Copyright 2015 EMC Corporation. All rights reserved Msnagementin a Virtuslized Environment 1

To add a new virtual server click on the Add VM Server button in the Virtual Servers listing. In this
example we are adding a VMware ESXi host. In the Add New Server dialog enter the IP Address
and login credentials. Choose the Server Type, this can be VMware or Hyper-V. Check the

Retrieve Info box and then click OK. This will initiate the discovery of the Virtual Server and also
gather information about it.
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ESXi H

000196800225 > Mosts >

ost - Details

Server/IP Addre... Server Type VMs  Volumes Last Updated

Add VM Server Change Password Remove

naa. 6 970000196800225533030303237

© Copynight 2015 EMC Corporation. All rights reserved.

000196800225 > Mosts > Virtual Servers >
L
PROPERTIES RELATED OBJECTS
Cortans VMs - S
Server/1P Address 101268836 m
Server Type VMware
Username roct
Total Memory (M8) 130996 36
V00196800225 > Mosts > Virtual Servers > 10,126.88.08 >
Device ID VM Name 1v Device Name Iv Vendor Array ID  2v Product Name Datastore Name  Device Capacity (GB)
00SC win-38-10 naa.60000970000196800225533030303543  EMC 000196800225  SYMMETRIX VMAX3_SID225_DS1 10
00s8 win-38-10 n33.60000970000196800225533030303542  EMC 000196800225  SYMMETRIX VMAX3_SID225_DS1 10
00SA win-38-10 Nnaa.60000970000196800225533030303541  EMC 000196800225  SYMMETRIX VMAX3_SID225_DS1 10
0059 win-38-10 Naa.60000970000196800225533030303539 EMC 000196800225 SYMMETRIX VMAX3 _SID225 DS1 10
win-38-10 Nnaa.6003013010900000195c0033bale8e3sS LSt UCSC-RAID2008M8:  Local-88-36 464.73
0028 UVMAXB01-88-89 naa.60000970000196800225533030303238 EMC 000196800225 SYMMETRIX 001
UVMAXB01-88.89

To see the details of a specific Virtual Server select the server in the Virtual Server listing and
click on View Details. The details view has links to the VMs and Volumes on the specific Virtual

Server. In this example we can see that the Virtual Server is a VMware host. This ESXi host is
hosting 5 VMs and has access to 25 Volumes.

Clicking on the Volumes link will show a listing of all the Volumes accessible to this Virtual Server.
A partial listing is shown on the slide. The volume listing also shows information about which VM

is using a device and if the device has a datastore on it. The listing also shows the VMAX3 Array
ID (Product Name is listed as Symmetrix).

Copyright 2015 EMC Corporation. All rights reserved.

Management in a Virtualized Environment

266



ESXi Host -

Details - VMs

000196800225 > Hosts

PROPERTIES

Server/1P Address
Server Type
Username

Total Memory (M8)
Build

Version

Last Updated

> Virtual Servers >

10126883

Viware

roct

130996 36

N

$10

Wed 012172015 03 49 46 PM GMT-0500

RELATED OBJECTS

Cortans I VMs - § =

slumes - 25

000196800225 > Mosts > Virtual Servers > 10.126.88.36 >
VM Name 14 VM OS Name VM State Num of CPUs
UVMAX801-88-89 SUSE Linux Enterprise 11 (64-bit) Power On 2
win-38-10 Microsoft Windows Server 2008 R2 (64-bit) Power On 1
win-38-11 Microsoft Windows Server 2008 R2 (64-bit) Power On 1
win-38-12 Microsoft Windows Server 2008 R2 (64-bit) Power On 1
win-38-13 Microsoft Windows Server 2008 R2 (64-bit) Power On 1

L
Total Memory (MB)

12288
4096 |
4096
409

4096

© Copyright 2015 EMC Corporation. All rights reserved

Click on the VMs link in the Virtual Server details view to see a listing of the VMs hosted on the
Server. The VMs listing shows the VM name, OS, VM power state, number of CPUs and the
memory. To see the details of a specific VM, select a VM from the listing and click on View Details.
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000196800225 >

VM Name 1a VM 0S Name

VM - Details

Hosts > Virtual Servers > 10.126.88.36 >

VM State Num of CPUs

o
Total Memory (MB)

PROPERTIES

VM Name
VM OS Name
VM State

Num of CPUs

Total Memory (M8)

000196800225 > MHosts > Virtual Servers > 10.126.88.36 > VMs >  win 1810

win-38-10

Mcrosoft Windows Server 2008 R2 (84-be)
Power On

1

409

RELATED OBJECTS

Cortans

I Volumes - § =

000196800225 > Mosts >

Naa.6 7

© Copyright 2015 EMC Corporation. All rights reserved

Virtual Servers

196800225533030303542

> 10.126.08.36 > VMs > win-38-10

Device... 2a Device Name Vendor  Array 1D
0059 73.60000970000196800225533030303539  EMC 000196800225
00SA n32.60000970000196800225533030303541  EMC 000196800225

EMC

000196800225

Product Name
SYMMETRIX
SYMMETRIX
SYM|

Datastore Name lv
VMAX3_SID225_DS1
VMAX3_SID225_DS1

Device Capacity (GB,

VMAX3_SID225_DS1

To see the details of a specific VM select the VM and click on the View Details button. The details
view of the VM has a link to the Volumes used by the VM. Click on the Volumes link to see the
volume listing. The volume listing also shows the datastore name.
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Add VM Storage (R |

« Virtual Server > VMs > VM > Volumes

000196800225 > MHosts > Virtual Servers > 10.126.80.38 > Vs >

« Virtual Server > Volumes

000196800225 > Hosts > Vietual Servers > 10.126.88.36 > Vol w0
PP, Al AT oono

« Volume added as an RDM

Virtual Server using Autoprovisioning.

€ Copyright 2015 EMC Corporation. All rights reserved lanagemeartin & Vituslzed Ervisnment 1

The Add VM Storage button is available under the Volumes listing of a specific VM or in the
Volumes listing of a specific Virtual Server.

Note: Volumes must be presented to the ‘

Click on the Add VM Storage button to launch the dialog shown on the screen. Here, we have
launched the dialog from the Volume listing of a specific VM.

Pick the VMAX3 array and then select the desired volumes from the list of available volumes and
click on Add to VM. Then, click on OK. The volume will be presented as an RDM to the VM. The list
of available volumes will automatically exclude devices which have datastores or those devices
which are already presented as RDMs to a VM.
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Lesson Summary

During this lesson the following topics were covered:

+ Virtual Server Management with Unisphere for VMAX

This lesson covered Virtual Server Management with Unisphere for VMAX.
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Lesson: EMC VSI for VMware vSphere Web
Client

This lesson covers the following topics:

+ EMC VSI for VMware vSphere Web Client features for VMAX3
arrays

This lesson covers the EMC VSI for VMware vSphere Web Client features for VMAX3 arrays.
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EMC VSI for VMware vSphere Web Client

+ Enables VMware administrators to provision and manage EMC
storage systems
— EMC Symmetrix VMAX and VMAX3 storage arrays
— EMC VNX series and VNXe 3200 storage arrays
— EMC XtremlIO storage arrays
— EMC ViPR software-defined storage

* Documentation
— EMC VSI for VMware vSphere Web Client Product Guide
— VSI for VMware vSphere Web Client Release Notes

— Please refer to the documentation for installation and
configuration information

EMC Virtual Storage Integrator (VSI) for VMware vSphere Web Client is a plug-in for VMware
vCenter. It enables VMware administrators to provision and manage the EMC storage systems
listed on the slide for VMware ESX/ESXi hosts.

Tasks that administrators can perform with VSI include storage provisioning, storage mapping,
viewing information such as capacity utilization, and managing data protection systems.

VSI consists of a GUI and the EMC Solutions Integration Service, which is the programming
interface that provides communications to the storage and data protection systems. The
administrator uses VMware vCenter Web Client to provision and manage storage. Please refer to
the listed documentation for detailed information on the installation and configuration process.
The deployment and configuration of EMC VSI for VMware vSphere Web Client is beyond the
scope of this class.
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EMC VSI features for VMAX3 Arrays

« Discover VMAX3 Arrays
Provision VMFS datastores to ESX/ESXi hosts

Provision RDM volumes to virtual machines

View storage properties of datastores and RDMs presented to
VMs

EMC VSI Requirements for VMAX3 Arrays

— Masking views for the ESX/ESXi hosts must exist on the VMAX3
array

— EMC SMI-S Provider 64-bit v8.0.1 or later

— VMAX3 array must be registered

The EMC VSI plug-in will allow the discovery of VMAX3 arrays. One can provision datastores built

on VMAX3 storage to ESX/ESXi hosts. The VSI plug-in will automatically provision VMAX3 storage
to the ESX/ESXi host and create a datastore. The VSI plug in can also provision VMAX3 storage as
RDM volumes to a virtual machine. The VSI plug-in will automatically provision VMAX3 storage to
the ESX/ESXi host that the VM resides on and then it will map the new VAMX3 storage as an RDM
to the VM. VSI will show the properties of the datastores and RDM volumes.

To provision and manage VMAX3 arrays, VSI requires the EMC SMI-S Provider (64-bit v8.0.1 or
later). The ESX/ESXi hosts must have a masking view on the VMAX3 array. The VMAX3 array
must be registered in EMC VSI.
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EMC VSI - High Level Deployment Steps

+ Download EMC VSI Solutions Integration Service OVA from EMC
Support

+ Deploy EMC VSI Solutions Integration Service OVA
— Use VMware vSphere Web Client

+ Register VSI plug-in with VMware vCenter
— Use the Solutions Integration Service web page

+ Register the Solutions Integration Service in the vSphere Web
Client

- Register the VMAX3 arrays

These are the high level steps to deploy EMC VSI for VMware vSphere Web Client. Please refer to
the EMC VSI for VMware vSphere Web Client Product Guide and

EMC VSI for VMware vSphere Web Client Release Notes for detailed steps. In this lesson we will
cover the registration of the VMAX3 array.
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Register VMAX3 Arrays - Retrieve Arrays

vmware* vSphere Web Client

Home - 8

vCenter
= Inventory Trees
) Hosts and Clusters

Register EMC Storage System x

&) W and Templates
Storage system type VMAX
£3 Sworage

v v v v

Q_Nomoﬂuno SMI-$ Prowsder IPhost name: 10.126 .88 61

vmware® vSphere Web Client # @

= Inventory Lists User name: asmin
(7 vCenter Servers

|3 Datacenters

vCenter

Password:

@ Hoss

D Clusters

© Resource Pools
[ Datastores

Y Datastore Clusters
€3 Standard Networks

VW W Y VY Y Y VY

7

&= Distributed Switches
= EMC VSI
1 @ Swrage Systems
3 Solutons Integraton Servce

@ Connection Broker

v v viv

(U Data Protection Systems

Cancel
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To register a VMAX3 array login to the vSphere Web Client and then navigate to Home > vCenter
as shown on the left most graphic. Click on Storage Systems under EMC VSI.

This will show a list of storage systems registered under EMC VSI. As the middle graphic shows no
systems are register at this tile. Click on Actions and choose Register Storage Systems to launch
the Register EMC Storage Systems dialog. Use the Storage System type pick list to choose VMAX.
The specify the required SMI-S information. Enter the SMI-S provider host name or IP address,
the SMI-S user name and password. Then click Retrieve Arrays to retrieve information about all
the VMAX3 arrays known to the SMI-S provider.
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Register VMAX3 Arrays - Select Array

Register EMC Storage System

Stlorage system type: WA

SMIL-S Prowider IP host name: 10.126 88 61
User name: aamin
Password:

Max device size (GB):

m Nama Mo Engirety

" Reqgistr ation Successtul
000196800225 VMAX1 00K 5977497471 1
e KiL

Your registration is successful and you own
storage systemn 000196800225

vmware' vSphere Web Client # @

qu.uma,sl oK I Cancel § Swrage Systems

B coo1e6800225

© Copyright 2015 EMC Corporation. All rights reserved Mansgementin & Virtusized En

This is a continuation of the registration process. Select an array from the list of retrieved arrays
and click OK to register the same. Click OK to close the success dialog. The Storage System listing

will show the arrays that have been successfully registered. In this example a VMAX 100K array
has been registered.
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VSI - Provision Datastore with VMAX3 Storage

10.126.88.36 - New EMC Datastore

vCenter

o a e
v [P VevappT9 Location @ 101268836
v Iy Frankin

» () Primary

» [ Secondary

v IVMAXS
10126 88 36
T Actons - 10126 8¢
B Enter Maintenance Mode

All yCenter Actions »
All EMC V81 Plugin Actions New EMC Datastore

ESX Host Seftings

£ Copyright 2015 EMC Corporation. All rights reserved fanagementin 8 Virtualized Envionment m

EMC VSI can be used to provision a new datastore to an ESXi host with VMAX3 storage. In the
vSphere Web Client navigate to the hosts and clusters view and then right click on a host or a
cluster and then select All EMC VSI Plugin Actions and then select New EMC Datastore to launch
the New EMC Datastore dialog. The dialog has a number of steps. In step 1 enter a name for the
datastore and then click next.
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10.126.88.36 - New EMC Datastore

Provision Datastore - Steps 2 - 4

x

" 1 Name and Location Type

v N

* VMFS
Select this option to provision a VWWIFS datastore on a diskLUN

10.126.88.36 - New EMC Datastore x
" 1 Name and Location o VMFS 5
v 2 Type WWFS § enables 2+TB LUN support and space eficient disks

5 vwrsverson i [

WWFS 3 allows the datastore to be accessed by ESXESX hosts of version eaiiler than 5.0
NSy Supv Maximum File Sze
......
10.126.88.36 - New EMC Datastore

+ 1 Name and Location

e oen Maasiacao ooy
v 2Tpe | coorossoozs  vwwcroox 101268861 Max device size is unlimited |
" 3 VMFS Version
O oo secion ]
5 Storage Group
Bacx Next F Cancel
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This is continuation of the New EMC Datastore dialog. In step 2 select VMFS as the type and then

click next. Select the desired VMFS version in step 3. Select the VMAX3 storage array in Step 4

and then click Next.
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Provision Datastore — Steps 5 - 6

10.126.88.36 - New EMC Datastore

+" 1 Name and Location

v 2 Type Volumes
' 3 VMFS Version volume Capacity 10/ (6B | = | Max 6553500 G8
« 4 Amay Selection Storage Resource Pool SRP_1

[l 5 Storage Growp Select a storage group.:

6 Ready to Complete

esx-88-36_data Gold Not Specified

e aE 36_gk opimaed Not Specilied

10.126.88.36 - New EMC Datastore

" 1 Name and Location

r B
v 1T Name VMAX3-5ID225_DS2
" 3 VMFS Version .
Type VMFS5
v 4 Array Selection
« 5 Storage Group
¥4 & Ready to Complete 000196800225
Storage Resource Pool SRP_1
Service Level
Waorkdoad Not Speci

Storage Group
Capacity 1008

Volume Count 1

Max FileSize 256 GB, Block Size 1MB

= -
© Copyright 2015 EMC Corporation. All rights reserved fanagementin a Virtualized Environment 278

This is continuation of the New EMC Datastore dialog. In step 5 type in the number of volumes,
the capacity of the volumes, select the SRP from the pick list and then select the VMAX3 storage
group into which the volumes will be placed. Then click Next. Review the selection in the Ready to
Complete step. Click on Finish to execute the provisioning task.

EMC VSI will send the provisioning request to the VMAX3 array via the SMI-S provider. The array
will receive the request and create the desired number of volumes with the specified capacity and
add them to the selected storage group. Once the array has completed its task. EMC VSI will
rescan the ESXi host and then create the datastore on the newly presented devices.
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EMC VSI - New Datastore Created

1" Center ID X [.10.12688.36  Actions ~
| g [ @ a8 Q Gefting Started  Summary  Monitor Manage \ Related Oh)eclsr |
v [ VCvApp79 ) : )
v [Ia Frankiin | Top Level Objects | Virtual Machines | VM Templates ‘ VADPS rbm

» [JPrimary

» [)Secondary 8| & QB & 8 | GAdtons ~

v [JVMAX3 Name Status Type
B3 Local-88-36 @ Normal VMFS5
B VMAX3_8ID225_DS1 ® Normal VMFS5

VMAX3-81D225_D52 © Normal VMFS5 i
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The newly created datastore is now available to the ESXi host.

Copyright 2015 EMC Corporation. All rights reserved. Management in a Virtualized Environment 280



EMC VSI -

a <3

© Copyright 2015 EMC Corporation. All rights reserved

Datastore Properties

X LIVMROSI0226 DS2  Actons ~

Oefing Started | Summary = Monor  Manage  Related Objects

Detaits
g5
an
F m Typ s
o M
* Storage System
Narme 000196800225
Pr VMAX
" VMAX1 00K
Rev 5877497471
EMC
* Capacity 5

Gold

None

©50-83.36_parert

e50-08-36_data
7 SRP_1

RAID-1

1000 08

100068

Obytes

$12 bytes

rue

600009700001 9680022
5533030303844

ONUNE
TOEV

00080 VMAX3-
$i10225_D82_2015-01-
22_1354.37.907

WA
8I0225_DS2_2015-01-
22_13-54-37-907

ver Point Tagged No

00080

The properties of the datastore created on VMAX3 storage are shown. EMC VSI provides two
tables with information specific to the VMAX3 storage array. The Storage System table indicates
that the datastore resides on a VMAX 100K array SID 225. The Storage Device table has
information on the SLO, Workload Type, Storage Group, SRP etc.
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EMC VSI - Provision VMAX3 Storage as RDM

New EMC ROM Disk

R Aoy Semcton ]

s .
ol | oooreeso022s  vwaxtook 101268661 Max device sze is unlimited |

vCenter - x

U a a Q

(P VCAppT9

w [l Frankiin
B EMCSISVSH88-88
b UVMAXS01-88-89

"i Open Console

B Shut Down Guest 08
¥ Restant Guest 08
(4 Migrate

{9 Take Snapshot
@) Revent 1o Current Snapshot
i Manage Snapshots
$® Cione
& Ecnsemngs
Maove To
Rename

@ Assigntag

Alarms » Next Cancel

All EMC VS| Plugin Actions EMC Clone
All vCenter Actions » New EMC ROM Disk

Enable Deduplication
Disable Deduplication
AppSync VM Restore
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EMC VSI can be used to provision new VMAX3 storage as RDM volumes to a VM. In the vSphere
Web Client navigate to the VMs and Templates view and then right click on a VM and then select
All EMC VSI Plugin Actions and then select New EMC RDM Disk to launch the New EMC RDM Disk
dialog. The dialog has a number of steps. In step 1 select the VMAX3 array from which the RDM is
to be provisioned and then click Next.
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Provision RDM - Hard Disk Settings

[—MEICN)H)‘!

« 1 Array Selection Hard Disk Settings
2 Hard Disk Settings
Location
Compatibiiity Mode Physical

l Shares Normal

Disk Mode

This is a continuation of the new EMC RDM Disk dialog. In step 2 choose the desired Hard Disk
Settings:

Compatibility Mode: Physical or Virtual - In this example we have chosen Physical which will allow
the guest operating system direct access to the hardware.

Virtual Device Node: Select an unassigned node and move it to the box on the right by clicking on
the arrow button. Choose multiple nodes if you want to present more than one RDM volume. In
this example we have chosen to add two RDM volumes.

Disk mode is only applicable if the compatibility mode is virtual.

Click Next to continue the process.
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Provision RDM - Capacity and Storage Group

New EMC RDM Disk X

" 1 Array Selection

+ 2 Hard Disk Settings Volume Capacity 10/ [ 6B | = | Max 6553600 GB
Storage Resource Pool | SRP_1
- - - Select a storage group.:
tame o Lo
esx-88-36_data Gold Not Specified
#5-88-36_gk Opimized Not Specified

boa E Cancel
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This is a continuation of the new EMC RDM Disk dialog. In step 3 type in the capacity of the
volumes, select the SRP from the pick list and then select the VMAX3 storage group into which
the volumes will be placed. Then click Next.
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New EMC ROM Disk

V' 1 Array Selection
" 2 Hard Disk Settings
v 3 Storage Group
Y 4 Ready to Complete
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Provision RDM - Review and

Finish

Storage Detadts
Storage System 000196800225

Storage System Type

Storage Resource Pool  SRP_1

Storage Group es0-88-36_data
Service Level Gold
Workioad Not Specified
Capacity 1068
Hard Disk Semng
Location Store with the virtual machine
Compatibility Mode Physical
Shares 1000
Umit- 10Ps Uniimited

Virtual Device Node

Disk Mode persistent

This is a continuation of the new EMC RDM Disk dialog. Review the selection in the Ready to
Complete step. Click on Finish to execute the provisioning task.

EMC VSI will send the provisioning request to the VMAX3 array via the SMI-S provider. The array
will receive the request and create the desired number of volumes with the specified capacity and
add them to the selected storage group. Once the array has completed its task. EMC VSI will
rescan the ESXi host and then assign these newly presented devices as RDM volumes to the VM.
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EMC VSI - New RDM Volumes presented to VM

« EMC VSI - EMC Storage Viewer tab for VMs

vCenter - X (Hwin38-10  Actons v =7
L) 8 a8 e Getting Started Summary Manage Related Objects
v [ VCvapp79
w [} Frankiin Issues | Performance | Resource Allocation | Storage Reports | Tasks | Events] ' EMC Storage Viewer
» ) Primary
» CISecondary Name Capacity Location Yhe
v VA3 Hard disk 1 4000GB Local-88-36 (299.1 GB free) VMFS 5
v (101268836 Hard disk 2 10.00 6B VMAX3_SID225_DS1(28.1 GBfree)  VMFS 5
) EMCAINVG1-00:56 Hard disk 3 10.00 68 Local-88-36 (299.1 GB free) ROM
{3 UVMAX801-88-89
B win-38-10 [y Harddisk4 10.00 GB Local-88-36 (299.1 GB free) ROM
5 win-38-11 4 items
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To see the properties on VMAX3 RDM volumes presented to a VM, select the VM from the tree
panel from the Hosts and Clusters view or the VMs and Templates view. Then click on the Monitor

tab and then the EMC Storage View tab as shown. One can see the RDMs listed. To see the
detailed properties select one of the RDMs.
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EMC Storage Viewer — RDM Properties

Storage Details: Hard disk 3

Stor age System
000196800225
VMAX

Mode VMAX100K

597749747

Storage Device

Golg
None
e50-88-36_parent

esx-88-36_data

-, torage Resource Pool (SRP) SRP_1
Raid Leve RAID-1

Compression Total Capacity 100068
100068
o ed Capacih 0 bytes
Block Size 512
EMC e
Thin Prov od tye

60000970000196800225533030303
845

ONLINE
Type TO&v

0008E win-38-10_ROM_2015-01-
22_14-13-48-270

win-38-10_ROM_2015-01-22_14-13

48-270
1

This is continuation of the previous slide. Here we are showing the details of a specific RDM. EMC
VSI Storage Viewer provides two tables with information specific to the VMAX3 storage array. The
Storage System table indicates that the RDM resides on a VMAX 100K array SID 225. The
Storage Device table has information on the SLO, Workload Type, Storage Group, SRP etc. The
Compression table is not applicable to VMAX3 arrays.

ver Point Tagged No

0008E
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Lesson Summary

During this lesson the following topics were covered:

« EMC VSI for VMware vSphere Web Client features for VMAX3
arrays

This lesson covered the EMC VSI for VMware vSphere Web Client features for VMAX3 arrays.
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Module Summary

Key points covered in this module:
+ Management of Virtual Servers with Unisphere for VMAX

+ EMC VSI for VMware vSphere Web Client features for VMAX3
arrays

This module covered the management of VMAX3 storage in a virtualized environment. We looked
at the management of virtual servers with Unisphere for VMAX and described the EMC VSI for
VMware vSphere Web Client features for VMAX3 arrays.
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Module: eNAS Overview

Upon completion of this module, you should be able to:
+ Describe the VMAX3 eNAS solution

+ Articulate HYPERMAX OS Hypervisor concepts

« Explain eNAS architecture and configuration

+ List eNAS management tools

This module focuses on eNAS. We introduce the eNAS solution and cover the underlying
HYPERMAX OS Hypervisor concepts that enable eNAS. We will also look at eNAS architecture,
configuration considerations and management tools.
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VMAX3 eNAS - Embedded NAS

NAS solution for VMAX3 arrays

Virtual instances EMC VNX NAS embedded in
HYPERMAX OS

— Control Stations and Data Movers

— Based on EMC VNX2 NAS software

Unified solution - Block and File

Supports VMAX3 data services
— SLO provisioning
— FAST
— Host I/0 limits

+ Factory preconfigured 1

VMAX3 eNAS (Embedded NAS) is the only NAS solution for VMAX3 family of arrays. Embedded
NAS consists of virtual instances of the VNX NAS hardware incorporated into the HYPERMAX OS
Architecture. The software data movers and control stations run on virtual machines embedded
within the HYPERMAX OS hypervisors. Implementing eNAS creates a unified VMAX3 array. The
VMAX3 unified solution eliminates the gateway complexity by leveraging standard VMAX3
hardware and a factory preconfigured eNAS solution.

eNAS operates using VNX2 NAS Software. All VNX2 NAS capabilities are available and functional
in eNAS. It also leverages VMAX3 data services with the exception of VMAX local and remote
replication software such as SRDF and Time Finder.
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eNAS Configuration

eNAS Systems have to be net new
— Cannot be added to an existing VMAX3 array

Supported I/O modules
— 4-port 1GbE BaseT
— 2-port 10GbE BaseT
— 2-port 10GbE Optical
— 4-port 8Gb FC (For backup to tape - Optional)

Minimum configuration - 2 Control Stations & 2 Data Movers

System is pre-configured at the factory
— “Network ready” upon reaching site

VMAX3 arrays with eNAS have to be ordered net new at the present time. The eNAS system
arrives pre-configured with the a minimum of two control stations and two data movers and is
network ready. eNAS systems require additional front-end I/O modules. The GbE modules allow
external clients to connect to the exported NAS file systems. The FC module is optional and is
used for backup to tape.

Before we look at the eNAS architecture we will first review the HYPERMAX OS hypervisor
architecture that allows for eNAS to work within the VMAX3 array.
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HYPERMAX OS Hypervisor Concepts

© Copyright 2015 EMC Corporation. All rights reserved =NAS Overview

The HYPERMAX OS incorporates a lightweight hypervisor that allows non-HYPERMAX Operating

Environments (i.e. Linux, etc.) to run as a Virtual Machine (VM) within a VMAX3. These VMs run
in the FA emulation. We will discuss the HYPERMAX OS hypervisor architectural components in

some more detail in the next few slides.

The MMCS is accessible to all embedded VMs on the VMAX internal network. The MMCS is where
the install images for the VMs reside. The embedded VMs access the MMCS using TFTP to retrieve
the staged install image during install, upgrade and recovery procedures.

The Concierge is a background daemon which manages installation and upgrade operations for

the embedded VMs. The concierge takes its instructions from various other sources including
Symmwin or other Concierges.
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Hypervisor Concepts - VMs

© Copyright 2015 EMC Corporation. All rights reserved

Within the VMAX3 each embedded VM(Guest OS) is provided with vCPU processing capability,
memory, storage and network connectivity.

The RAM is allocated from mirrored director memory for the embedded applications during initial
setup. Once this memory is allocated it cannot be returned for general use online. A portion of
general memory is carved out and allocated to each VM.

Data storage is provided for boot and application data by using a Cut-through device (CTD) which
acts like an HBA that accesses LUNs in the VMAX3 array.

VNICs enable network access in and out of the container operating system.
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Hypervisor Concepts - Ports
Director

Embedded VM

© Copyright 2015 EMC Corporation. All rights reserved. eNAS Overview 1

Embedded application ports are virtual ports specifically provided for use by the VMs that contain
the applications. They are addressed as ports 32-63 per director FA emulation. The virtual ports
are provided to avoid contention with physical connectivity in the VMAX3. As with physical ports,
LUNs can be provisioned to the virtual ports. There are two rules that apply with the mapping of
virtual ports. One virtual port can be mapped to only one VM. A VM can map to more than one

virtual port.
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Hypervisor Concepts — Cut-Through Device

. App -
CTD client driver
installed on the
embedded OS that
Ny communicates with
the CTD server

CTD server running
on the FA emulation

LUN being accessed
by the embedded
operating system

Data storage is provided for boot and application data by using a Cut-through device (CTD) which
acts like an HBA that accesses LUNs in the VMAX3 array. The CTD has two components to enable
access to the LUNs through an FA port. The first is the CTD Server thread. This runs on the FA
emulation. It communicates with the CTD client in the embedded operating system. The second
is the CTD Client driver. The CTD client driver is embedded in the host operating system and
communicates with the CTD server running on the FA emulation. An operating system running in
a VM must have the CTD client driver installed to see the LUNs.

© Copyright 2015 EMC Corporation. All rights reserved
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Hypervisor Concepts - Security

¢ MAC address filtering
HYPERMAX OS e Logically isolated network subnets

¢ SSC credentials authorize Global Services
connectivity to the embedded VMs

¢ Validate install image signature
e Access is limited to authorized services
and network ports

© Copyright 2015 EMC Corporation. All rights reserved eNAS Overview m

Hypervisor security for the HYPERMAX OS includes MAC address filtering and logically isolated
network subnets. When accessing the MMCS or various tools for the embedded VMs, SSC
credentials authorize Global Services connectivity to the embedded VMs. When handling
embedded content, install images will be validated. Access is limited to authorized services and
network ports.
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eNAS System Architecture — 1 Engine System

Director 1 P
e )

v

DM3 Guest (Standby)
=

GOS BMC

vvvvv

CS1 Guest (Secondary)

GOS BMC

\E os .' ‘-
SR, '

Bl
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The VMAX3 eNAS dramatically changes the traditional architecture of a VMAX and NAS solution.
The traditional physical data mover and control station hardware is replaced with embedded VMs
running on the FA emulation.

The graphic describes the eNAS system architecture for a single Engine VMAX3. There are
primarily three interfaces through which an eNAS Guest interacts with the HYPERMAX OS. They
are, CTD (Cut Through Driver), GOS BMC, and the vNIC.

CTD: The purpose of CTD is to allow a Guest OS (such as eNAS) to use VMAX3 host addressable
devices as ‘native’ disks. The Guests will be able to treat a VMAX3 device (or multiple VMAX3
devices) as if they were directly attached disk drives.

GOS Baseboard Management Controller (BMC): Each Guests configuration in VMAX3 is associated
with IPMI 2.0 compliant virtual BMC accessible (BMC being virtual service hosted by emulation for
Container not be confused with the physical BMC of the Engine) using KCS and RMCP interfaces at
distinct IP address.

VNIC: The guest virtual interface supported by the Infrastructure which allows the Guests to
communicate with other configured Guests instances and components of HYPERMAX OS *(like
NAT gateway, SP and PXE boot server etc.).

The external connectivity to the Control Station Guests for management, from customer network
is through a HYPERMAX OS component called the NAT Gateway which is part of the IM emulation.
NAT: Provides translation services between external and internal IP addresses.

Connectivity to the NAS clients is provided using either 1GbE or 10GbE I/O Modules dedicated to
the Data Mover Guests inside the Container. There is also an option to use an 8Gb FC I/O Module
for tape backup. Access to the NAS management stack on the Control Station Guests uses NAT
services provided by the virtual networking infrastructure of the VMAX3 array.

Copyright 2015 EMC Corporation. Al rights reserved. eNAS Overview 298



eNAS Configuration Considerations

e e

¢ Additional Data Movers can be added up to a max of 4

¢ Max of 2 Data Movers for the VMAX3 100K and a Max of 4 Data Movers for the VMAX3
200/400K

¢ Data Movers to be added in pairs initially

L Data Mover VMs must have identical configurations J
¢ Core processors, memory, I/O modules, and vFA ports must match on all Data Movers
| HW Upgrade Limitations - current release J

« Cannot add eNAS to an existing VMAX3 array
¢ Cannot extend eNAS in an existing configuration

© Copyright 2015 EMC Corporation. All rights reserved =NAS Overvie m

The slide lists the eNAS configuration considerations that must be followed with the current
release (Q4 2014 SR). Two control stations VMs and two data mover VMs are created by default
when eNAS is selected. Additional data movers can be added up to a max of four in the VMAX3
200/400K. The max number of data movers in the VMAX3 100K is two. Data movers need to be
added in pairs initially. Additionally, all data mover VMs must have identical configurations.

At the current time existing VMAX3 arrays are not able to convert to an eNAS system. Customers
need to purchase an eNAS array net new. In addition to this limitation, customers are not able to
extend an eNAS configuration by adding I/O modules or data movers in the field.
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eNAS Configuration I/O Module Considerations

for the VMAX3 200/400K

* I/O modules must be in the same slot for each Data Mover VM

e Max of 2 I/O modules for the VMAX3 100K and a max number of 3 I/O Modules

* Min of 1 of the supported Ethernet I/O modules per Data Mover VM is required

* Max of 1 I/O module per Data Mover VM is configured for backup to tape option

L Each Data Mover VM requires one of the following I/O modules

e 4-port 1GbE BaseT

* 2-port 10GbE BaseT

* 2-port 10GbE Optical

*4-port 8Gb FC (backup to tape - optional)

© Copyright 2015 EMC Corporation. All rights reserved

There are configuration rules regarding the I/O modules that also must be followed. There is a
max of two modules for the VMAX3 100K and three I/O modules for the VMAX3 200/400K . A
minimum of one of the supported Ethernet I/O modules per Data Mover is required. I/O modules
must be in the same slot for each Data Mover VM. A max of one I/O module per data mover can
be configured for backup to tape.

The following I/O modules are supported for eNAS:

4-port 1GbE BaseT
2-port 10GbE BaseT
2-port 10GbE Optical

4-port 8Gb FC (backup to tape)
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eNAS Configuration by Platform
——mm

# of DMs
Cores/DM 4 5 8
Data Mover
Memory/DM 6 GB 24 GB 24 GB
# I/0O Modules <2 <3 =<3
I # of CSs 2
Contro
Station Cores/CS 1
Memory/CS 4 GB

+ Data movers are added in pairs

+ Disk space required - 680 GB

© Copyright 2015 EMC Corporation. All rights reserved =NAS Overvie [

This table breaks down the eNAS component configurations by VMAX3 platform. There are some
additional items to note while viewing this table. Data movers are to be added in pairs. Disk
space required for the eNAS configurations is the same for each platform, 680GB per NAS system

Finally, eNAS always leaves at least two I/O Module slots per engine for “block” I/O for standard
VMAX3 operations.
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eNAS - FAST and SLO Support

W Pools
Non-Fast
managed devices

Non-FAST
managed devices are discovered as
° / Actmty Based Default SLO
(DSL). Associated
to the system
defined pool.

FAST Managed
SGs represented
as mapped pools

on eNAS /

SGs are
comprised of
mixed disk
groups or single

™, - .
disk groups

up

s VMAX3
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VMAX3 eNAS supports FAST and Service Level Objective (SLO) features. All FAST managed
storage groups are represented as mapped pools on eNAS. If the Storage Group devices are
created out of multiple disk groups, the disk technology type is "mixed”. For single disk groups,
the disk technology type is the physical disk type (ATA,EFD,FC). Non-FAST managed devices are
discovered as default SLO (DSL) devices and associated to the system defined pool (symm_dsl).
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eNAS Software Overview

HYPERMAX OS Local Replication Suite

VNX2 8.x.Xx

Software STiapoure

Unisphere for Replicator for
VNX |

VMAX w/File
Dashboard
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VMAX3 eNAS arrays use VNX2 8.x.x software version. All eNAS software is included with the
standard VMAX Software, except for the optional software. The Unisphere for VNX management
tool is bundled in the Foundation Suite or Unisphere Suite. The local replication software,
Snapsure, is bundled in the Local Replication Suite. The remote replication software, Replicator
for File, is bundled in the Remote Replication Suite. Software such as Events and Retention Suite
will be offered through an a la carte menu for VMAX3. Licensing for these software packages is by
Right-to-Use Licenses only. Management for eNAS has also been enhanced with the File
Dashboard in Unisphere for VMAX and enhancements to link and launch.
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Unisphere for VMAX File Dashboard

EMC Unisphere for VMAX veois

View and manage
assets for File such
as File systems,
Storage Groups and
Masking View

—
p—t
—1

Storage §_; Hosts

E

3 > System >

APMO0112400946
SUMMARY CAPACITY MOST CONSUMED CAPACITY
Virtual eNAS_SG

-~ symen_dsi
File Systems File Storage Groups  File Masking Views e

EMEED0ED _NAS_DM_SG

2

COMMON TASKS DATA MOVERS

B, Provision Storage for File Data Mover Harme
server 2

= Launch Unisphere for VNX s
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Unisphere for VMAX includes a File Dashboard for VMAX3 arrays configured with eNAS. The File
Dashboard allows the user to perform the following tasks.

FILE STORAGE ALERTS

Seoverfty Descraption Created

2
G(‘g

« View Capacity details

+ View and manage block and file assets

- Displays the mapping of file systems to storage groups
« Allows for provisioning of storage for file systems

« Unisphere Link and Launch to Unisphere for VNX

+ View Data Mover status

* View File Storage alerts
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Module Summary

Key points covered in this module:

+ VMAX3 eNAS solution

+ HYPERMAX OS Hypervisor concepts
« eNAS architecture and configuration

+ eNAS management tools

This module provided an overview of the VMAX3 eNAS solution. We introduced the eNAS solution
and covered the underlying HYPERMAX OS Hypervisor concepts that enable eNAS. We will also
looked at eNAS architecture, configuration considerations and management tools.
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Module: eNAS Management

Upon completion of this module, you should be able to:
« Explore eNAS with Unisphere for VMAX File Dashboard
* Provision Storage to eNAS Data Movers

+ Create File Systems and Shares on VMAX3 Storage

This module focuses on VMAX3 eNAS management with Unisphere for VMAX File Dashboard and
Unisphere for VNX. We will first use Unisphere for VMAX File Dashboard to provision storage to
the eNAS Data Movers and then use Unisphere for VNX to create File Systems and Shares.
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Lesson: Unisphere for VMAX File Dashboard

This lesson covers the following topics:

+ File Dashboard
* Provisioning Storage to eNAS Data Movers

This lesson covers the Unisphere for VMAX File Dashboard. We will explore the File Dashboard and
then provision storage to VMAX3 eNAS Data Movers.

" 5 EMC Corporation. All rights reserved
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EMC Unisphere for VMAX vs014

—
= storage &:, Hosts

000196000225

>  Systam

SUMMARY

000196800225

File Dashboard

Symmetrix Details

View Reservations
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Navigate to File

10: 000196800225
Model: VMAX 100K

HYPERMAX 0S: 5977.497.471
Connection:  Local
Cache Size: 220160 M8

- I

Dashboard

EMC Unisphere for VMAX veoi14

S swrage P Hosts

=
=

[y DataProtection

000196800225 > System > Dashboard >  Fie Storage

APMO00112400946

SUMMARY CAPACITY
Virtusd
File Systems File Storage Groups  File Masking Views  —
f— s :
h 66 Fie
— ——
2 2 2
COMMON TASKS DATA MOVERS FILE STORAGE ALER
B, Provision Storage for File Data Mover Hame Status Severity Descripl)

P Launch Unisphere for VNX sorver.d

The System Dashboard of a VMAX3 eNAS system will show the File Dashboard link in the array
Summary section. Click on File Dashboard to navigate to the File Dashboard. You will be
challenged for the Unisphere for VNX credentials the first time - enter the VNX credentials.
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File Dashboard

080198800225 > System > Dashbosrd >  1ile Storage
°
APMOD112400946
r
SUMMARY CAPACITY MOST CONSUMED CAPACITY View Al
Virtusl eNAS_SG | 0%
File Systems File Storage Groups  File Masking Views I EUBEDNED NAS. DM 20 0%
. s
S g 3
— =3 % |l
e — L0208
2 2 2
| ¢
COMMON TASKS DATA MOVERS LE STORAGE ALERTS View Al
B, Provision Storage for File Data Mover Mame: Status My Description  Crested

Q

serves 2

(<]

sorver_3
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The Summary panel has icons which one can click to see information on the File Systems, File
Storage Groups and File Masking Views.

The Capacity panel displays:
The free versus total capacities of the file storage groups - Virtual.

The free versus total capacities for the file systems associated with the file storage groups on the
storage system.

The Most Consumed Capacity panel displays the file storage pools with the most consumed
capacity.

The file dashboard also shows the status of the data movers and any file storage alerts.

One can provision storage to the eNAS data movers by clicking on the Provision Storage for File
link. To go to Unisphere for VNX click on Launch Unisphere for VNX.
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eNAS - Pre-Configured Masking View

000196800223 > System > Dashboard > File Storage >
File Masking Views )

Name Host Port Group Storage Group
EMBEDDED_NAS_DM_MV EMBEDDED_NAS_DM_IG EMBEDDED _NAS_DM_PG EMBEDDED_NAS_DM_SG

feete Vi e

l

000196800225 > System > Dashboard > File Storage > File Masking Views >
L7

Hosts Ports Storage

Host Initiator Port Group Director:Port Storage Group Volume Capacity (GB)

oo msowic
S000097158038422 FA-1D:34 00013 2.34
S000097158038423 FA-2D:34 00014 1138
S000097158038424 FA-1D:35 . 00018 4.06
S000097158038425 FA-20:35 00019 64.01
S000097158038462 FA-1D:36 0001A 203
S000097158038463 FA-2D:36 ooo18 2.03
S000097158038464 FA-1D:37 0o01C 0.0
S0000971580368465 FA-20:37
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The eNAS system is pre-configured with a masking view which gives the data movers access to
the required control LUNs. The names of the default Host (initiator group), Port Group, Storage
Group and Masking View are shown on the slide.

Clicking on the File Masking Views icon will list all the configures making views related to file
storage. EMBEDDED_NAS_DM_MV is a factory pre-configured view. EMBEDDED_NAS_DM_IG is
the default eNAS initiator group which contains all the data mover virtual HBAs.
EMBEDDED_NAS_DM_PG is the default eNAS port group with all the virtual ports used by the data
movers. EMBEDDED_NAS_DM_SG is the default storage group which contains the control LUNs
required by the data movers. This view should not be deleted.

Clicking on View Connections after selecting the pre-configured eNAS masking view shows the
detailed membership of each of the groups.
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eNAS Containers

C:\>symcfg list -container -sid 225
Symmetrix ID: 000196800225

EMBEDDETPD CONTATIDNERS

Ports Memory Num
Container Name Type Dir Virt Pass MB CPUs
INTERNAL FA-1D 1 0 8192 2
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The SYMCLI symcfg list —container command lists the eNAS Control Stations and Data Movers.
One can see the port, CPU and memory allocation and the FA emulation that the VMs run on.
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eNAS - Data Mover Details

C:\>symcfg show -container DM-2 -sid 225

Symmetrix ID: 000196800225

Symmetrix ID: 000196800225

C:\>symcfg show -container DM-3 -sid 225

Container Name : DM-2 Container Name : DM-3
Container Type : NAS-DM Container Type : NAS-DM
Director : FA-2D Director : FA-1D
Memory Size (MB) : 6144 Memory Size (MB) ¢ 6144
CPU Count 4 CPU Count : 4
State : Running State : Running
Ports (8) Ports (8)
{ {

Port Type WWN Port Type WWN

8 PASSTHRU N/A 8 PASSTHRU N/A

9 PASSTHRU N/A 9 PASSTHRU N/&

10 PASSTHRU N/A 10 PASSTHRU N/R

D2 o1l D2 BT

Virtual-FC 5000097158038422

Virtual-FC 5000097158038423

Virtual-FC 5000097158038424
j = gooog 80324

Virtual-FC 5000097158038462

Virtual-FC 5000097158038463

Virtual-FC 5000097158038464
i = gooog BE03246
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We can look at the details of each of the data movers to see the vHBAs. Notice that the WWNSs
listed on this slide are members of the pre-configured EMBEDDED_NAS_DM_IG initiator group
(host) that we saw a few slides ago.
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eNAS - Provision Storage For File

+ Provision Storage for File

+ Provision Storage For File Wizard
— Provisions storage to the data movers
— Storage group and thin devices are created as required
+ CELERRA FBA emulation
— Use the pre-configured Host (initiator group) and Port Group when
using the wizard
- EMBEDDED_NAS_DM_IG
- EMBEDDED_NAS_DM_PG
— New masking view is created

+ VNX NAS software automatically creates Storage Pool
— Unisphere for VNX can be used to create File Systems from this

The pre-configured eNAS masking view and storage cannot be used to create file systems. One
has to provision storage separately to be used for the creation of file systems. The Provision
Storage for File wizard is used to achieve this goal. The wizard will help to create a new storage
group with the required service level and populate the same with thin devices which have the
CELERRA_FBA emulation. One should use the pre-configured eNAS Host and Port Group. The new
masking view will be created. The VNX NAS software will automatically create a Storage Pool with
the newly presented storage. One can now use Unisphere for VNX to create file systems and
export the same as required.
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Provision Storage for File — Create Storage

Provision Storage For File

Storage Group Neme Stor age Resowr ce Pool

a+ Provision Storage for File 1 create Storage | Finance_eNAS I 7
Service Level  Workioad Type Volumes  Volume Capacity Avg. Response Time
Silver v  NotSpeafied v | 10 10.00 viGe v 80ms V'
Add Service Level Total G8 | Total Service Levels 1
Set Host LO Limits

Choose desired Service Level,
Workload Type

Enter desired number of volumes
and volume capacity

© Copyright 2015 EMC Corporation. All rights reserved =NAS Maragement [

The Provision Storage to File wizard is similar to the Provision Storage wizard that we had seen
when provisioning block storage. On the Create Storage page type in the name of new storage

group. Choose the desired service level, workload type. Type in the desired number of volumes
and specify the volume capacity. You can create a cascaded SG if needed by clicking on the Add
Service Level button. One can optionally set up Host I/O limits as well. Click Next to proceed.
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Select VNX
2

Host

Select a VHX Host

Name
S000097158038422
5000097158038423
5000097158038424
50000971580368425

Type
Fibre
Fibre
Fibre
Fibre

Provision Storage for File — Select Host

Moxt > Finish Cancel Help.

© Copyright 2015 EMC Corporation. All rights reserved.

One the Select VNX Host page select the pre-configured eNAS host (initiator group). Click Next to
proceed.
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Provision Storage for File — Select Port Group

Select Port Group

Port Groups

rﬁum

< Back Mext > Finish Cancel Help
© Copyright 2015 EMC Corporalion. All rights res=rved. eNAS Management m

One the Select Port Group page select the pre-configured eNAS Port Group. Click Next to proceed.
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Provision Storage for File — Review and Finish

Review & Finish
Masking View Storage Group Host Port Group
Finance_eMAS_MV Finance_esNAS EMBEDOED_NAS_DM_IG EMEEDCED_NAS_DM_PG
System Sustabilty
- - —— - —— - —— — pestPract
Run Suitsbility Chock
Front End  Back End Cache RDF
Set dynamic LUNs.

< Back Hext Finish Cancel Help.
© Copyright 2015 EMC Corporation. All rights reserved. =NAS Management 1

One the Review page one can optionally choose to run the suitability check. To complete the
provisioning process click Finish. This will immediately start the provisioning process.
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Provision Storage for File — Success

Tasks in Progress (4]

Y, Updating

<< Hide Task Details

Starting Tasks...

Create new Storage Group Finance_eNAS...
Succeeded

Add Existing Volumes to Finance_eNAS...

Tasks in Progress

@ Successtully Created Masking View Finance_eNAS_MY

<< Hide Task Details

Succeeded

Add Existing Volumes to Finance_eNAS. ..
Succeeded

Creating Masking View Finance_eNAS_MV...
Succeeded

© Copyright 2015 EMC Corporalion. All rights reserved. eNAS Msnagement 1

This is a continuation of the provisioning process from the previous slide. Click on Finish on the
Provision File to Storage wizard starts the provisioning process. On can monitor the process in the

Tasks in Progress screen. Once the tasks are completed a Success message will be displayed as
shown. Click on Close to close this dialog.
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New File Masking View

000196800225 > Systemn > Dashboard > File Storage > |

Name Host Port Group

EMBEDDED_NAS_DM_MV
eNAS_MV

File Masking Views

EMBEDDED_NAS_DM_IG
EMBEDDED_NAS_DM_IG

EMBEDDED_NAS_DM_PG

EMBEDDED_NAS_DM_PG eNAS_SG

....... ‘

View Connectons  Dette

Storage Group
EMBEDDED_NAS_DM_SG

000196800225 > System > Dashboard > File Storage > File Masking Views >  Finance aNA

PROPERTIES RELATED OBJECTS
Name Finance_eNAS_MV Contsns

Host EMEEDOED_NAS_DM G

Number of intiators 8

Port Group EMEEDOED_NAS_DM_PG SRE—
Number of ports 8

Storage Group Firance eNAS

Number of volumes 10

Capacity (G8) 10001

© Copyright 2015 EMC Corporation. All rights reserved

We click on the File Masking Views icon on the File Dashboard to see the File Masking Views. The
newly created masking view is seen. One can select the same and click on View Details to see its

details. The one can click on the Volumes link to see the volumes that are associated with this

view,
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Volumes in File Masking View

000196800225 > System > Dashboard > File Storage > File Masking Views > Finance_eNAS_MV >

Name Type Emulation Allocated % Capacity (GB) Pool State
© 00068 TDEV CELERRA_FBA 0% 10 Bound
© 00069 TDEV CELERRA_FBA 0 % 10 Bound
© 0006A TDEV CELERRA_FBA 0% 10 Bound
© 0006B TDEV CELERRA_FBA 0% 10 Bound
© 0006C TDEVJ CELERRA_FBA 0 % 10 Bound
© 00060 TDEV ) CELERRA_FBA 0% 10 Bound
© 0006E TDEV | CELERRA_FBA 0% 10 Bound
© 0006F TDEV CELERRA_FBA 0% 10 Bound
© 00070 TDEV CELERRA_FBA 0% 10 Bound
© 00071 TDEV CELERRA_FBA 0% 10 Bound

© Copyright 2015 EMC Corporation. All rights reserved

Volumes

Status
Ready

Ready
Ready
Ready
Ready
Ready
Ready
Ready
Ready

Ready

Reserved
No

No
No
No
No
No
No
No
No

No

Pinned
No

No
No
No
No
No

No

Multiple SGs
No

No
No
No
No
No
No
No

No

The volume listing show that the thin devices have the CELERRA_FBA emulation. At this stage

none of the devices have any allocations because file systems have not yet been created on these

volumes.
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Launch Unisphere for VNX

-’ Launch Unisphere for VNX

34

vé C Unisphere

System 10.126.88.83
Name |

Password |
| Use LDAP
Scope | Global

Authorized User only
Logn || Cancel |

@ 2010-2014 EMC Corporation. All Rights Reserved

© Copyright 2015 EMC Corporation. All rights reserved =NAS Mansgement [

Once storage had been provisioned to the Data Movers one has to use VNX software for NAS
management. Click on Launch Unisphere for VNX and then login to Unisphere for VNX with the
appropriate credentials. Use Unisphere for VNX to create file systems and then export the file
systems to clients as needed.
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Lab: Allocate storage to eNAS with Unisphere
for VMAX File Dashboard

This lab covers
« Unisphere for VMAX File Dashboard exploration

+ Allocating storage to eNAS

This Lab covers the usage of the Unisphere for VMAX File Dashboard and allocation of storage to
eNAS.

ht 2015 EMC Corporation. All rights reserved
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Lesson Summary

During this lesson the following topics were covered:

+ File Dashboard
* Provisioning Storage to eNAS Data Movers

This lesson covered the Unisphere for VMAX File Dashboard. We explored the File Dashboard and
then provisioned storage to VMAX3 eNAS Data Movers.
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Lesson: Managing File Systems/Shares

This lesson covers the following topics:

+ Using Unisphere for VNX to
— Explore eNAS Mapped Storage Pools
— Manage File Systems
-~ Manage Shares

© Copyright 2015 EMC Corporation. All rights reserved eNAS Management 1

This lesson covers the management of VMAX3 eNAS file systems and shares with Unisphere for
VNX.
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EMC VNX Training for File Management

available

+ VNX File Storage Management

+ Dedicated courses on VNX File Storage Management are

Copyright 2015 EMC Corporation. All rights reserved.
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VNX File Procedure Overview

The process of provisioning File storage for access by users and applications can be broken into a
few basic sections. For the purposes of this course, we will group the activities into four parts.

The first stage of our process focuses on networking for File services. The steps in this section set
up IP interfaces as well as essential network services, such as DNS and NTP.

The next stage will deal with configuring Virtual Data Movers. The VDMs will be used to share VNX
File storage, as well as provide portability to the File configuration.

The third phase of our process will deal with creating file systems. File systems can be made
manually, or using VNX's Automatic Volume Manager (AVM). This course will use AVM to produce
our file systems.

The final stage makes the storage available to users and applications on the network, either for
NFS or CIFS..

Please note that, although all of the steps presented in the module are essential, the actual
sequence of steps is very flexible. What is presented in this lesson is merely one option for the
sequence.

Note: In this lesson we will only focus on creating file systems and sharing (exporting) the file
systems with clients. We will assume that the File Networking and Virtual Data Mover
configurations are already in place. Extensive VNX File Storage Management Training is available
from EMC Education Services.
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eNAS - Mapped Storage Pools

EMC Unisphere

< Fa )l ) 000196800225CS0 ¥ &9 pashboard SECIN § Storage % Data protection | % settings | @) support
000196800225CS0 > Storage > Storage Configuration > Storage Pools
Storage Pools P 2
s
Name » Description Storage Capacit... Storage Used(%) Type Disk Type Automatic Exten...
.} EMBEDDED_NAS_DM_SG Mapped Storage Group EMBEDDED_NAS_DM_SG on 000... 0.000 Mapped pool Mixed Enabled
I eNAS_SG Mapped Storage Group eNAS_SG on 000196800225 100.010 Mapped pool Mixed Enabled
14 Finance_eNAS Mapped Storage Group Finance_eNAS on 000196800225 100.010 Mapped pool Mixed Enabled
11 Training_eNAS Mapped Storage Group Training_eNAS on 000196800225 100.010 Mapped pool Mixed Enabled

+ VMAX3 storage presented to eNAS

technologies

© Copyright 2015 EMC Corporation. All rights reserved

— FAST managed SGs show up as Mapped Pools
— Disk type of Mixed - If SRP is made up of different disk

The graphic shows the listing of Storage Groups in Unisphere for VNX for the eNAS system. All the

FAST managed storage groups show up as mapped pools. The disk type will be Mixed if the SRP
on the VMAX3 array is made up of different disk technologies and RAID types. In the previous
lesson we had created an SG called Finance_eNAS and provisioned it to the eNAS system on SID
225. We can see the same show up as a Mapped Pool in the Storage Group listing in Unisphere

for VNX.
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Name:

Disk Type: Mixed

eNAS - Storage Pool Properties

/= 000196800225CS0 - Finance_eNAS - Storage Pool Properties - Windows Internet Explorer

Finance_eNAS
Description: Mapped Storage Group Finance_eNAS on 000196800225
Type: Mapped pool

Advanced Data

Servicass Thin LUN: Yes
Slo: Silver
Storage
Systems: Symmetrix VMAX100K 000196800225

W
Used: <1 MB(0%)
Free: <1 MB (0%)

Used: <1MB  (0%)
Free: 100.0 GB (100%)

© Copyright 2015 EMC Corporation. All rights reserved

Predict Full: Storage pool has filled its current capacity. Based on 2 days of data, it will never fill its maximum
capacity.

Automatic

Extension [

Enabled:

Potential N

Storage: Capacity: 100.0 GB

The properties of the mapped storage pool shows the SLO that was set on the Storage Group

during provisioning. The Storage System lists the VMAX3 storage array.
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Copyright 2015 EMC Corporation. All rights reserved.

The Unisphere for VNX File System Wizard Can be used to create a new file system. Alternately
one can go to the File Systems listing and click on the Create button to create a new file system.
The first step in creating the file system is to select the data mover or virtual data mover. In this
example we have chosen a virtual data mover which had already been configured. CIFS exports
typically use Virtual Data Movers. Click Next to proceed.

eNAS Management

# 000196800225C50 - New File System Wizard M=
Wizard Steps Select Data Mover

) Select Data Mover Select Data Mover

Wizards - O Select Volume Management Type lvdmenas
P
isk Provisioning Wizard O Default Quota Settings vdmenas v
File Syste 2ard
: PARRERS O Set User Storage Limits (Optional)

Share Wizard
CIFS Server Wizard O Set User File Count Limits (Optional
CIF v Wizar

O Set Group Storage Limits (Optional) Select Data M over

O Set Group File Count Limits (Optiona V rt I D t M

O Enforce Hard Limits o r I u a a a Ove r

O Set Quota Grace Periods

O Overview / Results

Select the Data Mover on which the file system needs 1o be mounted for read-write access.
< >
Next > Cancel
~~~~~~ $22015 ENC Corpoaton. 8 sights e e [
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File System - Volume Management Type

0225050 - New File System Wizard

Wizard Steps Select Yolume Management Type

Would you like to create a file system using & volume or a

Select Data Mover pre-defined Storage Pool?

Select Volume Management Type
Manual Volume Management

) Storage Pool

Default Quota Settings
Set User Storage Limits (Optional)
Set User File Count Limits (Optional

Set Group Storage Limits (Optional) For eNAS SEIGCt Storage POOI

Set Group File Count Limits (Optiona

Enforce Hard Limits

Set Quota Grace Periods

0O 0 0 0 0O0O0ODO0O8R e

Overview / Results

Please select Manual Volume Management to create a file system using a volume or Storage Pool fo
create a file system using a pre-defined Storage Pool
Auto Extending of file system can be done only for a file system created from Storage Pool

< Back | Next > ] Cancel

€ Copyright 2015 EMC Corporation. All rights reserved =NAS

For eNAS systems select Storage Pool for the Volume Management type. Click Next to proceed.
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#§ 000196800225CS0 - New File System Wizard
Wizard Steps

Select Data Mover

Select Volume Management Type
Select a Storage Pool

Enter File System Info,

Enable Auto Extension(Optional)
Default Quota Settings

Set User Storage Limits (Optional)
Set User File Count Limits (Optional
Set Group Storage Limits (Optional)
Set Group File Count Limits (Optiona
Enforce Hard Limits

Set Quota Grace Periods

O 00000000 O0C8_ 00

Overview / Results

© Copyright 2015 EMC Corporation. All rights reserved

File System - Select Storage Pool

M=) E3
Select a Storage Pool
Please select a Storage Pool:
Name Available (MB) Capacity (MB) Used (MB) Slice Volumes

nance_eNAS

Training_eNAS

Select the Storage Pool from which to allocate storage for the filesystem. Only the Storage Pools with
available space appear in the table
Enter search text and click on Search button to search the Storage Pool(s) displayed in the table.

< Back Next > Cancel

Select the storage pool from the list of available storage pools. In this example we have selected

Finance_eNAS. Click Next to proceed.
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S0 - New File System Wizard

Wizard Steps

@ Select Data Mover

@ Select Volume Management Type
Select a Storage Pool
Enter File System Info.
Enable Auto Extension(Optional)
Default Quota Settings
Set User Storage Limits (Optional)
Set User File Count Limits (Optional
Set Group Storage Limits (Optional)
Set Group File Count Limits (Optiona
Enforce Hard Limits
Set Quots Grace Periods

Overview / Results

0O 00 00O0O0O0OO0OR e

Enter File System Info.
Enter the name:

Enter the size of the new File
System:(Maximum available size: 102410MB)

Percentage of Storage Pool used by all the File
Systems including this File System:

Slice Volumes: |¥ File-level Retention:

Deduplication Enabled: ) off
VMware VAAI nested clone support: Enterprise
Complhance

Enter the name and the size for the file system. The name has to be unique and can be 240
characters long. The size must be 2 megabytes or larger. Include enough for user data and meta
data,

if the Slice Volumes option is not selected, then the file system will have exclusive use of all disk
volumes on which it resides. Therefore the space allocated to the file system may be greater than
the storage capacity you specified

The VMware VAAl nested clone support feature must be selected at file system creation time
Select File-level Retention if you want 1o protect files from modification and deletion until a specific
date. Enterprise FLR file systems can be deleted by authorized administrators at any time,
Cancel

< Back Next >

File System Info — Specify Name and Capacity

A

€ Copyright 2015 EMC Corporation. All rights reserved

In the File System Info page type in a name for the file system and the desired capacity. Choose

other options as needed. In this example we have typed in a name of FinanceFS and a capacity of

20GB, we have also checked the Slice Volume option. Click Next to proceed.
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@ 000196800225C50 - New File System Wizard

Wizard Steps
@ Select Data Mover
@ Select Volume Management Type
@ Select a Storage Pool
@ Enter File System Info.
=) Enable Auto Extension{Optional)
O Default Quota Settings
Q Set User Storage Limits (Optional)
O Set User File Count Limits {Optional
QO Set Group Storage Limits (Optional)
O Set Group File Count Limits (Optiona
O Enforce Hard Limits
O Set Quota Grace Periods
QO Overview / Results

< u >

© Copyright 2015 EMC Corporstion. All rights reserved

File System - Auto Extend (Optional)

Enable Auto Extension(Optional)
Would you like to enable the automatic extension capability for this
file system?

Auto Extend Enabled

Thin Enabled
High Water o % (Ranges from S0-99; if left blank
mark: ’ defauylts to 90)

Maximum Capacity (MB):

—

This feature will enable the production file system 10 be automatically edended when file system
reaches a threshold level (High Water mark)

< Back Next > Cancel

Optionally enable Auto Extend for the File System during creation time. It can be enabled after
creation via the file system properties page. In this example we have not enabled Auto Extend.

Click Next to proceed.
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@ Select Data Mover

Select Volume Management Type
Select a Storage Pool

Enter File System Info.

Enable Auto Extension{Optonal)
Default Quota Settings

Set User Storage Limits (Optional)
Set User File Count Limits (Optional
Set Group Storage Limits (Optional)
Set Group File Count Limits (Optiona
Enforce Hard Limits

Set Quota Grace Periods

0O 0 000008 o0 00

Overview / Results

© Copyright 2015 EMC Corporstion. All rights reserved

B 000196800225CS0 - New File System Wizard
Wizard Steps

File System - Quota Setting

Default Quota Settings

Would you like to set up default user and group quotas on the
file system?

Yes

*) No

Please select Yes if you would like to set up default user and group quotas for the file system and

enable hard limit

< Back

| Hext> |

Cancel

Setup file system quotas if necessary. In this example we are not setting any quotas. Click Next

to proceed.
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File System - Review and Finish

#§ 00019¢ S0 - New File System
Wizard Steps Overview / Results
@ Select Data Mover Review your proposed changes and then click Finish to submit
them to your system.
@ Select Volume Management Type § 000196800225C50 - New File System Wizard
@ Select a Storage Pool Wizard Steps Overview / Results
@ Enter File System Info Creste File System with @ Select Dats Mover Review the results of your changes.
© 120480 Stora '
ge Pool 'Fin
@ Enable Auto Extension{Optional) Dats Mover 'vdmenss® Fi @ Select Volume Management Type
‘off' VMware VAAL nested @ Select a Storage Pool
Default ta Setts o i )
e Uit Quats Setungs Create File System with Name FinanceFS’ Storage Capacity (MB)
m} Overview / Results @ Enter File System Info ¥ 20480 Storage Pool Finsnce_sNAS' Storage System ‘SINGLE' R/W
Data Mover “vdmenas' File-level Retention Enabled "off’ RDE state
®  Entble Aute Extension(Optionsl) ‘off’ VMware VAAIL nested clone support “1" Aute Extend Enabled “off
Default Quota Setings
@ - e v Command Successful.
- Overview / Results

Chick Back to modify your selectic
changes 10 your system

Click Close 10 exit the wizard

Clgse

€ Copyright 2015 EMC Corporation. All rights reserved eNA

Review the proposed file system creation and click on Finish. The review screen will show a
success message if the process was successful. Click Close to close the dialog.
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File System Created and Mounted

EMC Unisphere
N &5] Dashboard

225CS0 > Storage > Storage Configuration > File Systems

[Fie svstems L Tree Quotas || User Quotas || Group Quotas
File Systems QU P 0
! ter f Show File Systems for All Data Movers v
Name + Storage Capacity (GB)  Storage Used Data Movers Replications
) FinanceFs 20.000 l:] [ ydmenas(R/W)

Y . Filter f Show Mounts for:| All Data Movers v | File System Name: All v
Path ~ DataMover File System Read Only Access-Checking Pol... Virus Checking Enabl... CIFS Oplocks Enabled
¢ FinancefS 0# ydmenas (1) EnancefS No NATIVE Yes Yes

© Copyright 2015 EMC Corporstion. All ights reserved G Hovagiment 1

The File System Wizard has created the file system called FinanceFS and mounted the same on a
mount point with the same name.
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File System Properties

M=l E3

5050 - Financef s - File System Pro

es - Windows Internet Explorer

Fle System | Chediport Schedes _ Quota Settings _ Dedupkcation Settings

e System L ancers
FileSystem
14: 2
Pie St Capacity: 20.0 G8
Used:  316.0M8 (2%)
Free:  19.7 GB(96%)
Deduplication: o
Con
€ Suspended
Status: WA

Predict Full:  1noufficient data is available to make a prediction

Throughput
(Read/Write):

09:30 10:00 10:30 11:00
Auto Extend r
Enabled:
Thin Enabled: r

File-level
Retention: off

Thin LUN: Yes
Slo: Silver

328

Yes

Updated dats not available

/™ 0001964

Auto Extend
Enabl,

Thin Enabled:
File-level
Retention:
Data Movers:

Storage

VMware VAAL
nested clone
support:

(Read/Write):

25050 - Financef S - File System Properties - Windows Internet Explorer

09:30 10:00 10:30 11:00
-

r

xdmenas (B/w)

Einance eNAS

Thn LUN: Yes
Slo: Silver

E

Yes

Mi=] E3

Updated dats not avalable.

Disk Usage:

EEEEEEEE
:
:

o

© Copyright 2015 EMC Corporation. All rights reserved
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The file system properties shows the Storage Pool and the SLO and the VMAX3 disks.
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Create CIFS Share o s

Create and manage CIFS shares and the system CIFS configuration.

Show CIFS Shares for: All Data Movers ¥  Select a File System: All File Systems v

Name = File System Path Data Mover CIFS Servers Comment

77 000196800225C50 - Create CIFS Share - Windows Internet Explorer
[P Sebecd

L Selecting a CIFS server allows the share to be accessible only through that CIFS server
and not from all defined CIFS servers.

\/ Choose Data Mover: dmenas -

CIFS Share Name: W

File System: FinanceFS (\FinanceFs) >
Path: fFinancers\data

CIFS Servers: - _ENASCIFS

User Limit:  —

Comment: [

(0] 4oty |_cance | nei|

€ Copyright 2015 EMC Corporation. All rights reserved =NAS Managemert 1

To create a CIFS share navigate to the CIFS Shares listing page and click on Create. In the Create
CIFS share dialog choose the data mover or the virtual data mover. Give the share a name, select
the file systems that needs to be shared and the path that will be shared. Typically one may not
share the topmost level of the file system. In this example we are sharing a folder under the top
level as show in the path field. If a CIFS server is not selected, all available CIFS server will be
used. Click OK to complete the creation.
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CIFS Share Created

000196800225CS0 > Storag

s > Shared Folders > CIFS

Shares | CIFS Servers  VDMs  DNS  Usermappers

© Copyright 2015 EMC Corporalion. All rights reserved.

CIFS Shares QO e
Y. Show CIFS Shares for: All Data Movers ¥ ] Select a File System::AII File Systems ¥

Name File System Path Data Mover CIFS Servers + Comment

#¥4 FinancefS {0 EinancefS ¥inanceFS\data [ ydmenas

2% FrnanceFStop$ 0 ¥inancefS [ ydmenas

The CIFS share has been created. The FinanceFS share can now be mounted from any CIFS

client. Mount of the share from a CIFS client is not shown in this lesson.
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Create NFS Export =S

NFS

Create and manage NFS exports.

Show NFS Exports for: All Data Movers v | !

Path ~ File System
File System:

" St‘cde e

Host Access

Read-only Hosts:

Root Hosts:

Access Hosts:

© Copyright 2015 EMC Corporation. All rights reserved

Read-only Export:

Read/Write Hosts:

— {7 0001968002550 - Create NFS Export - Windows Interne

Choose Data MOVer: sorver 2 =

TrainingFS (/TrainingFs)

[ TrainingFs

r

[ox] _aply | _cance | eip|

To create a NFS export navigate to the NFS Exports listing page and click on Create. In the Create
NFS export dialog choose the data mover. Give the export a name, select the file system that
needs to be exported and the path that will be shared. One can optionally restrict access to

specific hosts or make the export read only. Click OK to complete the process.

Mount of the export from a NFS client is not shown in this lesson.
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Lab: Create FS/Share on VMAX3 Storage with
Unisphere for VNX

This lab covers
+ Creation of eNAS file system with Unisphere for VNX

« Creation of eNAS share with Unisphere for VNX

This Lab covers the usage of Unisphere for VNX to create file systems and shares on the eNAS
system.

ht 2015 EMC Corporation. All rights reserved
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Lesson Summary

During this lesson the following topics were covered:

+ Using Unisphere for VNX to
— Explore eNAS Mapped Storage Pools
— Manage File Systems
-~ Manage Shares

Corporation. All rights resen

This lesson covered management of VMAX3 eNAS file systems and shares with Unisphere for VNX.
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Module Summary

Key points covered in this module:

« Exploring eNAS with Unisphere for VMAX File Dashboard
* Provisioning Storage to eNAS Data Movers

+ Creating File Systems and Shares on VMAX3 Storage

This module covered VMAX3 eNAS management with Unisphere for VMAX File Dashboard and
Unisphere for VNX.
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Course Summary

Key points covered in this course:
Overview of VMAX3 configuration and storage provisioning

+ Virtual provisioning concepts and automated tiering in VMAX3 arrays
Creation of VMAX3 thin devices and management of ports and port characteristics
Service level objective based provisioningto hosts
Managing Host I/0O limits, SLO and Workload Type

- Monitoring Storage Resource Pools and SLO Compliance

+ Workload Planning with Unisphere for VMAX
Overview of the eNAS solution for VMAX3 Arrays and the management of eNAS
Overview of VMAX3 storage management in a virtualized environment

This course provided an in-depth understanding of configuration tasks on the VMAX3 Family of
arrays. Key features and functions of the VMAX3 arrays were covered in detail. Topics included
storage provisioning concepts, virtual provisioning, automated tiering (FAST), device creation and
port management, service level objective based storage allocation to hosts, and eNAS. Unisphere
for VMAX and Solutions Enabler (SYMCLI) were used to manage configuration changes on the
VMAX3 arrays.
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This concludes the Training. Thank you for your participation.
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