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Executive Summary

This report is the seventh report on data storage and emerging applications and
the fifth report on data storage and the entertainment market published by
Coughlin Associates.

Data storage is a key element in the digital transformation of content creation,
editing, distribution and reception. Data capacity increases, form factors,
lowered product prices and growing familiarity with digital editing and distribution
are key components in the continued growth and development of entertainment.
Because of the large file sizes required for high resolution images there is
increasing demand for high capacity storage devices. The entire content value
chain of content creation, editing, archiving, distribution as well as consumer
electronics content reception devices provide an overall accelerating feed-
forward mechanism. This drives growth in data storage for entertainment content
applications.

For many archiving and distribution applications where content is relatively static
low cost/high capacity ATA storage, optical disks and tape-based storage
libraries will predominate.

Access density requirements and increasing volumetric density requirements for
storage systems used for content creation, editing, archiving and distribution
drives the use of smaller form factor storage devices in this market. It may also
open up additional requirements for the various elements in the high end storage
hierarchy.

We list some key points of the report in the following list.

Key Points

e (Creation, Distribution & Conversion of video content is a huge demand
driver for storage device manufacturers

e As image resolution increases storage requirements explode.

e The development of HD TV and other high resolution venues in the
home and in mobile devices will drive the demand for digital content

e Between 2008 and 2014 we expect more than a 12X increase in the
required digital storage capacity and over 16X growth in storage
capacity shipments per year (from 2,424 PB to 39,722 PB).

e About 85% of the total storage capacity will be used for content
archiving and preservation in 2008. We believe that this will increase
to 97% of total capacity by 2012 due to improved ROI on converted
content and lower costs for conversion and preservation.

¢ |n 2008 we estimate that 57% of the total storage media shipped for all
the digital entertainment content segments was tape with about 32%

© 2008 Coughlin Associates 9
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optical, about 7% hard disk drives and 4% flash memory (mostly in
digital cameras and some media distribution servers).

e By 2014 tape units will increase to 61%, optical decline to about 15%,
hard disk drives increase to 19% and flash increasing somewhat to
4.9%.

e Total revenue for storage media will increase more than 2X from 2008
through 2014 ($387 M to $807 M)

e Total revenue for content and distribution storage will increase about
2.8X from 2008 through 2014 ($3.5 B to $9.9 B)

e The single biggest application (by storage capacity) for digital storage
in the next several years as well as one of the most challenging is the
conversion from film and other analog formats to digital content

e Over 13 Exabytes of digital storage will be used for digital archiving
and content conversion and preservation by 2014

e The creation of content retrievable databases make new distribution
models possible

e Adoption of digital cinema is proceeding apace with theater subsidies
established and using the DCI standards

e There is a pressing need to develop policies and procedures for format
conversion to combat format obsolescence

e Upto 1,600 Terabytes may be required for a complete digital movie
production at 4K resolution and some production is moving to some 8K
and stereoscopic production. These are expected to increase storage
requirements significantly.

¢ Non-linear editing requires high performance disk drives and
increasing amounts of network storage. Over the forecast period direct
attached storage will decline significantly in the editing environment.

e ATA HDD arrays are becoming the dominant mode for readily
retrievable fixed content storage.

e Magnetic tape will remain as an archival media although use in other
applications will lessen, particularly content capture

e Hard disk drives for “active archival” applications will begin to gain
some momentum, many of these solutions will include energy saving
features such as MAID

e Digital cameras using optical media, flash memory, and hard disk
drives will gain momentum over traditional video tape

¢ Increasing demand and profitability are resulting in capacity increases
and capital equipment spending by storage and component companies.

e Digital Theater projection is enabled by less expensive projection
technology and inexpensive fixed content storage.

The data presented in this report is subject to change as the content storage
market develops. We have additional information that we have gathered in
addition to that included in this published report. We will continue to monitor and
develop our models of this market as time goes on. We would be glad to work
with customers on specialized presentations or reports and in general to conduct

© 2008 Coughlin Associates 10
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research to answer specific questions on a project or ongoing basis.
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The report analyzes requirements and trends in worldwide data storage
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preservation; as well as digital cinema; broadcast; satellite; cable;
network; internet and VOD distribution. Capacity and performance
trends and media projections will be made for each of the various market
segments.
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ENTERTAINMENT

AN ENTERTAINMENT STORAGE ALLIANCE ~ EVENT b ey
January 6-7, 2009 Flamingo Hotel-Casino, Las Vegas, NV, USA

The Storage Visions™ 2009 Conference Theme:

BE Where Digital Storage Converges with Content Creation and Delivery!

FIND HOW all the new information trends will drive major storage growth
over the next 10 years!

JOIN CEOQ'’s, Industry Leaders, manufacturers and end users at Storage
Visions 2009!

FIND HOW Digital Content will be Created, Protected and Stored from the
executives, analysts and professionals at the forefront of Digital Technology!

Don't goto the 2009 CES until you know about the convergence of technologies that are revolutionizing
the creation of digital content, its distribution and consumer electronics. The pre-CES 2009 Storage
Visions Conference brings together technologists, vendors, retailers and users to explore the pod-, web-,
life-casting consumer revolution and how you will preserve, protect, and search your life on Digital
Storage. Conference sessions explore key infrastructure supporting the growth of richer media
experiences including storage technologles, privacy protection, power creation and management,
search and indexing technologies, home and mobile storage, next generation user needs and business
opportunities.

What industry leaders say...
"The Conference paid for itself 5 times over!" —David Kreft, NSA

"Storage Visions Is a great opportunity to hear from industry leaders on market trends, speak with
customers about their needs, and meet potential partners for targeted solutions, all in a setting that
fosters one on one business conversations. We were delighted with Storage Visions 2008 and look
forward to Storage Vislons 2009."

— Dean Neumann, Director, Product Marketing, Bycast Inc.

"Storage Visions brought together key decision makers in storage, computing and IT and offered a
number of valuable and timely presentations. Armed with knowledge from the sessions and the many
great demd's and exhibits, attendees can retum to their organizations to Investigate and deploy effective
storage solutions."
— Brian Berger, Chair, Trusted Computing Group, Marketing Work Group and Executive Vice President,
Wave Systems.
Sign up at www.StorageVisions.com
If you are a user, manufacturer or reseller of digital content solutions,
learn how you can speak, exhibit or sponsor at Storage Visions 2008.
Call us at 408 871-8808

WWW.STORAGEVISIONS.COM
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Tom Coughlin, President, Coughlin
Associates has been working for over 30
years in the data storage industry at
companies such as Ampex, Polaroid,
Seagate, Maxtor, Micropolis, Syquest,
and 3M. He has over 60 publications and
six patents to his credit. Tom is active
with IDEMA, the IEEE Magnetics
Society, [IEEE  CE Group, and other
professional organizations. Tom was
Chairman of the 2007 Santa Clara Valley
IEEE Section and former Chairman of the
Santa Clara Valley IEEE Consumer
Electronics Society and the Magnetics
Society. He is the founder and organizer
of the Annual Storage Visions
Conference, a partner to the annual
Consumer Electronics Show as well as
the Creative Storage Conference. Coughlin Associates provides market and
technology analysis as well as Data Storage Technical Consulting services.
For more information go to www.tomcoughlin.com
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