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Introduction

associated with Big Data applications to provide a better understanding of this

enterprise storage opportunity. We also addressed how flash-based solid-state
storage fits into the Big Data model.

Flash-based SSDs have become the popular choice for Big Data applications
as they provide faster I/O performance than HDD storage, support large storage

capacities and a variety of form factors and interfaces, consume less power and
retain data when power is removed. To gain value from Big Data and achieve

a significant return on investment (ROI), IT departments must choose alternate
ways to process and analyze data since conventionally the data is too large,
moves too quickly or doesn’t fit the database architecture structures.

Big Data applications use mixed read and write workloads that require very low
latency and significant input/output operations per second (IOPS) performance
which is not a good match for hard disk drive (HDD) storage but is ideally suited
for enterprise-class solid-state drives (SSDs). In Part 2 of this white paper, we
include an overview of OCZ enterprise SSD and software solutions that best
address Big Data applications and the ability to deliver ultra-fast processing of
large datasets that enable data-driven analytics. The OCZ solutions covered in
Part 2 of this white paper include:
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Intrepid 3000 SATA SSD Series
Z-Drive 4500 PCle SSD Series
Windows Acceleration (WXL) Software

VXL Virtualization Software
ZD-XL SQL Accelerator
StoragePeak 1000 Central Management

A quick synopsis regarding how each solution addresses Big Data applications
now follows:

2 Intrepid 3000 SATA SSD Series

As an HDD replacement, OCZ’s Intrepid 3000 SSD Series
are ideally suited for Big Data applications representing
the Company’s highest performing and largest capacity
/ / enterprise SATA SSDs to date. The series supports

’ current 19 nanometer (nm) NAND flash process
geometries and storage capacities up to 800GB and

I N T R E P | D based on OCZ’s Everest 2 platform featuring advanced
flash management and endurance capabilities that extend

SOLID STATE DRIVE

NAND flash life and enhance drive endurance.

Since large mixed read and write workloads, low latency
and significant IOPS performance are the basis for Big

Data applications, the Intrepid 3000 Series is available
in two distinct configurations that address cost-efficient

Designed in a standard 2.5” format in two configurations (Intrepid read-centric applications (Intrep|d 3600) as well as

3600 cMLC and Intrepid 3800 eMLC) supporting 100GB, 200GB, write-intensive or mixed workload applications (Intrepid
400GB and 800GB usable capacities and 19nm MLC flash 3800):
process geometry

e [ntrepid 3600: features reliable and cost-effective Multi Level Cell (MLC)
NAND media designed for read-intensive applications such as online
archiving, media streaming and web browsing

e Intrepid 3800: features high endurance enterprise MLC (eMLC) NAND
media designed for write-intensive or mixed workload applications such as
Big Data, cloud computing, OnLine Transaction Processing (OLTP), Virtual
Desktop Infrastructure (VDI), email servers and analytics

Intrepid 3600/3800 models are based on 100GB, 200GB, 400GB and 800GB
usable storage capacities, in 2.5-inch industry standard form factors. In a
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steady state condition by which an Intrepid 3600 or 3800 drive is writing,
erasing and re-writing data repeatedly over its full capacity, the performance
for both large block sequential operations, as well as small block random
operations, is at the top of its competitive class with specifications that include:

520 MB/s for sequential reads (128K blocks)
470 MB/s for sequential writes (128K blocks)

89,000 IOPS for random reads (4K blocks)
40,000 IOPS for random writes (4K blocks)

The Intrepid 3000 Series delivers five times faster sustained performance

for 4K write operations and two times faster sustained performance for 4K
read operations versus the previous OCZ enterprise-class SATA generation
regardless of whether data is in a compressed or uncompressed format. The
series also delivers consistent I/0 latency so that predictable and efficient /0O
performance can be achieved. This level of consistency reduces system and
storage bottlenecks, improves end-user productivity, as well as the overall
computing experience.

In an identical benchmark test performing a series of small 4K block write
operations, the Intrepid 3000 Series consistently improved I/O response times
by 12x (or 1200%) over the previous OCZ enterprise-class SATA generation
delivering consistent and predictable latency over a sustained time period
making this product series well-suited for Big Data applications.

3 Z-Drive 4500 PCle SSD Series

)

For server-side deployments, OCZ’s Z-Drive 4500
PCle SSD Series is an excellent alternative to SAS/

§ © |

h / I SATA cabling as a single drive fits directly into a

| / | server’s PCl Express (PCle) bus. When flash is inside
] oczZz Z-DRIVE 4500

of the host, a Z-Drive 4500 drive becomes a local

resource with performance comparable to the IOPS of
servers and an excellent storage solution for today’s

I

enterprise Big Data environments. This advanced
approach not only moves data onto server-side flash
to maximize performance and efficiently utilize host
resources, but has significant advantages over disk

Designed in a Full-Height/Half-Length (FH/HL) format, the Z-Drive array SAN storage that occupies more rack space and
4500 SSD Series supports 800GB, 1.6TB and 3.2TB usable consumes more power.
capacities and 19nm MLC flash process geometry
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To gain value from Big Data

and achieve a significant RO,

IT departments must choose
alternate ways to process and
analyze data since conventionally
the gata is too large, moves

too quickly or doesn't fit the

gatabase architecture structures.
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The Z-Drive 4500 PCle SSD Series are designed for the demanding
performance requirements of today’s enterprise Big Data applications. It
leverages 19 nanometer MLC NAND flash supporting 800GB, 1.6TB and 3.2TB
usable capacities and delivers even higher performance when compared to
OCZ’s previous enterprise PCle SSD generation.

OCZ’s proprietary Virtualized Controller Architecture™ (VCA) is leveraged within
the Z-Drive 4500 architecture which dynamically reorders storage commands
and processes them across eight available controllers effectively appearing and
acting as one single drive to the host system. By utilizing the full processing
bandwidth of eight controllers working in unison, the storage system runs
more efficiently while delivering advanced RAID-like performance all within a
seamless, easy-to-deploy solution.

With integrated VCA Technology, the Z-Drive 4500 SSD Series delivers leading
sustained performance for enterprise-class MLC-based PCle edge cards based
on industry standard small block tests and benchmarks, and include:

2,900 MB/s for sequential reads (4K blocks)
2,200 MB/s for sequential writes (4K blocks)

252,000 IOPS for random reads (4K blocks)
76,000 IOPS for random writes (4K blocks)

As a result, Z-Drive 4500 models are ideally suited for I/O read and write
intensive enterprise Big Data applications where high storage capacities
coupled with low power NAND flash results in higher bandwidth and IOPS
performance.

4 Accelerating Big Data with OCZ WXL Software

OCZ accelerates Big Data applications even further with its Windows
Accelerator (WXL) Software -- a flash management and caching solution for
Microsoft Windows Server applications that enables IT managers to deliver
low-latency flash deployable as a local flash volume, a flash cache for HDD
volumes or as a combination of both. Each model within the Intrepid 3000
SATA SSD Series and the Z-Drive 4500 PCle SSD Series are supported by WXL
Software.

For those Windows applications with small file sizes, data can be efficiently
stored on Intrepid 3000 or Z-Drive 4500 flash volumes to take advantage of
high-speed flash memory performance. For larger Windows data files that do
not fit entirely in flash volumes, OCZ’s proprietary cache decision and analysis



By caching hot data on an
Intrepid 3000 or Z-Drive 4500
drive, access times are reduced,
the Big Data application spends
less time waiting for data, and
SAN resources are not tied up,
increasing Big Data application
performance while reducing
Storage costs and latency-related

bottlenecks.
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technology makes intelligent selections of what data to store in flash cache.
WXL Software is designed to dramatically improve the performance and latency
of SAN and DAS systems by intelligently caching the most frequently accessed
data on flash storage. By caching hot data on an Intrepid 3000 or Z-Drive
4500 drive, access times are reduced, the Big Data application spends less
time waiting for data, and SAN resources are not tied up, increasing Big Data
application performance while reducing storage costs and latency-related
bottlenecks.

When deployed for caching, WXL Software performs statistical ‘out-of-band’
processing of all data requests to and from the SAN or internal HDDs using
application-specific caching policies that reduce external traffic by up to 90%,
storing critical data locally on either an Intrepid 3000 SSD or Z-Drive 4500 PCle
edge card. The caching policies use advanced cache algorithms that detect
data hot zones and the most frequently accessed data to be cached while
filtering out cold zones so that SSD caching efficiency and endurance can be
maximized. WXL Software dynamically distributes flash resources enabling

the cache to be shared with other applications so it is accessible by any
accelerated volume on the host.

A cache warm-up and analysis mechanism is also featured enabling important
and demanding Big Data analytical jobs to be loaded onto the Intrepid 3000’s or
Z-Drive 4500’s flash cache in advance to assure that the critical data is available
to the application at the exact time the application needs it.

5 Virtualizing Big Data with OCZ VXL Software

OCZ’s VCA Technology is virtualization access technology, and when added to
a Z-Drive 4500 PCle SSD Series, the built-in controllers can efficiently distribute
the random loads between all available NAND flash cells to increase and
maximize application performance. To take this even further, when a Z-Drive
4500 SSD is combined with OCZ’s VXL Virtualization Software, a complete
virtual performance system is enabled that efficiently distributes the 4500 flash
resources across virtual machines (VMs) to maximize performance of key
applications, such as Big Data.

VXL Software enables Z-Drive 4500 PCle cards to be virtualized as a highly
available network resource that allows the flash to be exposed to any VM in

a virtualized cluster without negating any of the virtualization services of the
hypervisor layer (such as end-to-end mirroring, High Availability (HA), Fault
Tolerance (FT) and dynamic VM migration). This advanced virtualization
software distributes the flash between VMs based on need making sure that
no VM inefficiently occupies flash when it could be better used elsewhere in the
environment.



This virtualized approach to application acceleration provides the highest ROI

in a virtualized environment where many VMs share the same flash and often
do not reach peak workload requirements concurrently. As a result, the Z-Drive
4500’s flash cache is optimally utilized at all times regardless of how many

VMs are running concurrently, data traffic to and from the SAN is reduced, and
critical data is locally available in the Z-Drive 4500 card for immediate use by
VMs delivering successful virtualization of Big Data applications.

6 ZD-XL SQL Accelerator

To provide accelerated Microsoft SQL Server
performance of large database data sets, OCZ’s ZD-XL
SQL Accelerator leverages proven PCle SSD hardware
and application-tuned software to deliver low latency flash
that can also be deployed as a local flash volume, a flash
cache for HDD volumes, or as a combination of both. It
provides a potent combination of fast flash performance,
a unigue cache mechanism that makes advanced and
statistically-optimized decisions on what data to cache,

a dynamic cache warm-up scheduler that enables

Designed in a Full-Height/Half-Length (FH/HL) format, the ZD-XL workloads to be placed on flash cache in advance of
SQL Accelerator supports 800GB, 1.6TB and 3.2TB usable demanding and critical jobs, and a wizard-based GUI that
capacities and 19nm MLC flash process geometry enables DBAs to setup caching policies that optimize

performance based on SQL Server workloads.

ZD-XL SQL Accelerator provides optimized and efficient flash acceleration for
SQL Server environments through its tight integration of innovative hardware
and software elements. It supports SQL Server 2008 R2 and 2012 versions,
as well as the new 2014 version released April 1st by Microsoft that builds on
the key features delivered in previous SQL Server versions, improving storage
performance, availability and manageability. ZD-XL SQL Accelerator enables
DBAs to unleash the full power of SQL Server 2014 features, such as flash
Buffer Pool Extension (BPE) support, that enables database pages to be
accessed faster by loading them directly from flash, and a capability well suited
for Big Data applications.

Analysing large data sets has become a key issue in today’s enterprises as
organizations have gained the ability to get access to Big Data and to make it
more useful and meaningful. Advanced tools, such as Panorama Software’s
Necto Business Intelligence 3.0 product, enable additional data exploration and
advanced analysis to be performed in a matter of minutes providing a powerful
combination of in-memory performance coupled with advanced data discovery
tools.
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OCZ's StoragePeak 1000
provides a cross-platform view
of a company’s enterprise

flash resources, connected to
network servers, storage arrays
or appliances, for centralized
management, monitoring,

maintenance and reporting.
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OCZ is currently partnering with Panorama Software to develop joint solutions
that transform business information and database datasets into data-driven
insights and business intelligence. The ability to deliver real-time Big Data
analytics of data stored in Microsoft SQL Server 2014 databases is an important
step in the evolution of Big Data applications and solid state storage that

drives it. The joint solution is powered by in-memory engines, self-service
interactive analytics, infographics and dynamic dashboards enabling business
users to easily access, analyse, visualize, track performance, collaborate with
colleagues, and share data for quick, efficient and relevant insights that lead to
informed decision-making with minimal IT involvement.

With identical performance specifications as the Z-Drive 4500 series, ZD-XL
SQL Accelerator models are ideally suited for I/O read and write intensive SQL
Server applications where high storage capacities coupled with low power
NAND flash results in higher bandwidth and IOPS performance.

/ Central Management via OCZ StoragePeak 1000

The final piece to the Big Data model enables IT managers to centrally perform
mission-critical actions and maximize data center ROI from their enterprise
flash resources. This level of remote host and SSD management provides

the system information and SSD health that IT professionals need to manage
their system and storage resources. Developed as a network-accessible
management system, OCZ’s StoragePeak 1000 provides a cross-platform
view of a company’s enterprise flash resources, connected to network servers,
storage arrays or appliances, for centralized management, monitoring,
maintenance and reporting.

StoragePeak 1000 securely connects to multiple host systems across

the network and allows IT managers to centrally monitor and administer

their enterprise flash resources from a web-based management interface.
Supporting enterprise hosts running Linux and Windows operating systems,
and featuring an easy-to-use web-based centralized GUI (graphical user
interface), IT managers are afforded specific drive details on performance,
reliability and operation. Along with the monitoring functionality, a user
configurable alerting systems is provided that enables identification of any
potential system and/or storage issues in advance enabling corrective actions to
be initiated at an early stage.

The user-friendly StoragePeak 1000 GUI provides:



A structured group-based view of host and SSD activity
throughout the data center

Critical alert displays and warnings from hosts and connected
SSDs

StOI’agePEA Simpler and easier SSD installation, management and

Flash Management maintenance
Fast and easy routine SSD maintenance runs, host system

checks and administrative tasks from firmware updates to

printing detailed reports

As Big Data represents a large volume of both structured and unstructured data
that is too big, moves too fast, or exceeds current processing capabilities, the
ability to manage and monitor the data activity and flash resources remotely
provides a major benefit to Big Data applications.

8 Summary

OCZ provides a complete portfolio of SSD hardware and storage solutions
targeted toward Big Data applications that include:

e | eading enterprise-class SATA and PCle performance of write-intensive
or mixed workload Big Data applications with large storage capacities (the
Intrepid 3800 and Z-Drive 4500)

e | eading accelerated PCle performance of write-intensive or mixed workload
SQL Server database datasets with large storage capacities (ZD-XL SQL

Accelerator)

e | eading cost-efficient SATA read-centric performance with large storage
capacities (Intrepid 3600)

e | eading accelerated performance of Windows applications (WXL Software
with Intrepid 3000 SATA SSD Series or Z-Drive 4500 PCle SSD Series)

e | eading virtualized performance of VMware hypervisors (VXL Software with
Z-Drive 4500 PCle SSD Series)

e | eading centralized SSD management (StoragePeak 1000 with Intrepid
3000 SATA SSD Series or Z-Drive 4500 PCle SSD Series)
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Disclaimer

0OCZ may make changes to specifications and product descriptions at any time, without notice. The information presented in this document is for
informational purposes only and may contain technical inaccuracies, omissions and typographical errors. Any performance tests and ratings are
measured using systems that reflect the approximate performance of OCZ products as measured by those tests. Any differences in software or
hardware configuration may affect actual performance, and OCZ does not control the design or implementation of third party benchmarks or websites
referenced in this document. The information contained herein is subject to change and may be rendered inaccurate for many reasons, including but not
limited to any changes in product and/or roadmap, component and hardware revision changes, new model and/or product releases, software changes,
firmware changes, or the like. OCZ assumes no obligation to update or otherwise correct or revise this information.

OCZ MAKES NO REPRESENTATIONS OR WARRANTIES WITH RESPECT TO THE CONTENTS HEREOF AND ASSUMES NO RESPONSIBILITY FOR
ANY INACCURACIES, ERRORS OR OMISSIONS THAT MAY APPEAR IN THIS INFORMATION.

OCZ SPECIFICALLY DISCLAIMS ANY IMPLIED WARRANTIES OF MERCHANTABILITY OR FITNESS FOR ANY PARTICULAR PURPOSE. IN NO EVENT
WILL OCZ BE LIABLE TO ANY PERSON FOR ANY DIRECT, INDIRECT, SPECIAL OR OTHER CONSEQUENTIAL DAMAGES ARISING FROM THE USE
OF ANY INFORMATION CONTAINED HEREIN, EVEN IF OCZ IS EXPRESSLY ADVISED OF THE POSSIBILITY OF SUCH DAMAGES.

ATTRIBUTION
© 2014 OCZ Storage Solutions, Inc. — A Toshiba Group Company. All rights reserved.

0OCZ, the OCZ logo, OCZ XXXX, OCZ XXXXX, [Product name] and combinations thereof, are trademarks of OCZ Storage Solutions, Inc. — A Toshiba
Group Company. All other products names and logos are for reference only and may be trademarks of their respective owners.
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