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Highlights

e Promotes STB/DVR system reliability
- Lowers HDD duty cycle and operating temperature
— Reduces file system corruption due to hard errors
— Lowers field failure rates and support cost

e Enhanced end-user viewing experience
— Improved quality of service for up to 14 HD
video streams
— Highly predictable multi-room HD streaming
performance
— Eliminates file system fragmentation and related
performance degradation

e Easy integration helps lower design and

manufacturing costs

- POSIX API with extensions for AV streaming
simplifies integration of mixed streaming and
best-effort applications

— Supports HDDs from many manufacturers

— Adapts to variability in HDD performance

- Minimal system footprint, requires no additional
hardware resources

streaming apps

videos, movies,
play music, etc.

best-effort apps
view photos, EPG
download music,
browse web, etc.

hard disk drive \
AVSMT™ technology

Applications

e STBs and IP-STBs with DVR

¢ Home media servers with DVR

e Multi-channel video surveillance DVRs

The latest cable and satellite DVR-capable set-top boxes
(STBs) can record TV pro-grams, download and stream
digital media from the Internet and make entertainment
content available throughout the home. Recording and
playing multiple streams simultaneously, however, places
huge demands on the hard disk drive (HDD) and on the
conventional PC file systems used by most DVRs.

Many widely used file systems, such as ext3 and FAT32, have
no inherent ability to distinguish between a streaming appli-
cation, e.g. playing a movie, and a best-effort task, e.g. view-
ing a photo. In streaming applications, the video frames or
audio data must be delivered to the display, HDD or speakers
in a predictable, uninterrupted way. So when conventional file

systems are used in heavily loaded streaming environments,
at some point, the deadlines for time-critical streaming tasks
cannot be consistently met. As a consequence, frames are
dropped, drives are overworked, operating temperatures rise,
and quality of service (QoS) begins to diminish. Over time, as
these files systems age, heavily fragmented disks can lead
to chronic performance degradation and sometimes hard
failure. Many of the quality and reliability problems normally
attributed to HDDs can be mitigated by a different approach
to streaming file management.

Improved reliability and performance

The AVSM technology subsystem consists of a streaming
media file system and 10 scheduler designed for hard-disk
management in DVR applications such as STBs. It handles
streaming and best-effort file operations with exceptional
QoS and predict-able performance that does not degrade
with time or use. AVSM technology can reduce HDD duty
cycle by up to 60% (almost 3X) compared to conventional
file systems, promoting improved HDD reliability and fewer
DVR system failures in the field.

Put simply, AVSM technology makes disk drives work
smarter. It handles multiple HD streams, even in multi-room
configurations, by distinguishing between time-critical and
best-effort file operations, and optimizing task scheduling
to maximize HDD performance. Advanced deadline-based
scheduling algorithms help guarantee that streaming tasks
meet their deadlines and best-effort tasks are handled as
quickly as possible without disrupting the AV streams.
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AVSM technology can reduce duty cycle up to 60% compared
to a FAT32 file system when processing HDTV streams.*
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AVSM technology can lower operating temperature
when compared to ext3 file systems.*

WHITE PAPER www.hitachiGST.com

Inspire the Next



Hitachi Audio-Visual Storage Manager

AVSM" streaming media subsystem technology for digital video recording products

HITACHI

Inspire the Next

Exceptional field reliability

By reducing duty cycle, operating temperature, and file
system corruption, AVSM technology can increase system
reliability and lower field support costs.

e For streaming AV systems, there is often a trade-off
between HDD duty cycle and QoS. For example, at low
streaming loads, any excess HDD bandwidth can be used
to improve QoS by topping up read buffers (or emptying
write buffers) or to increase the percentage of HDD idle
time. AVSM technology optimizes duty cycle subject to a
system QoS objective specified by the system designer.
The AVSM technology IO scheduler works to minimize the
HDD duty cycle while meeting the target QoS objective.
This feature can substantially reduce the HDD duty cycle
at low streaming loads (the most common operating
mode), leading to improved HDD reliability.

AVSM technology’s improved metadata handling and
redundancy provide enhanced resilience to file system
corruption due to hard errors or intermittent problems
such as shock events (bumping the DVR while in use).
This, in turn, helps to reduce field failures and lower
support costs.

Predictable QoS

AVSM software technology can dramatically improve
and support predictable performance for streaming
and best-effort applications.

¢ With standard PC file systems, performance degrades
over time, particularly when the drive is near capacity.
Duty cycle frequently increases due to disk fragmentation
resulting in increased HDD failure rates even at low AV
streaming loads. AVSM software technology was designed
from the ground up to manage storage and access of
digital media files. It helps eliminate QoS issues related
to fragmentation, thus performance does not degrade
over time.

* Results obtained in test conditions, actual field performance may vary.

e AVSM technology can enable a DVR to handle up to
14 simultaneous ATSC HDTV streams without QoS
degradation. It is extensible from single SD stream
to multi-room, multi-stream, HD-capable systems.

Simple design and integration

AVSM technology is easy to integrate into existing applica-
tions. It runs under a Linux VFS interface with a standard
POSIX API that incorporates simple extensions to handle
streaming AV commands.

e The AVSM technology traffic mixer guarantees QoS
for the AV streams and best effort throughput for other
applications while preventing them from impacting each
other. This makes it easy for a software designer to inte-
grate new best-effort applications—even after the original
design is complete—without having to worry about their
unintended impact to deadline-driven streaming traffic.

e Command response times and raw HDD performance
can vary for each brand or model of hard disk drive.
AVSM technology adapts to the performance and
response times for each drive on which it’s installed,
to help achieve QoS goals.

AVSM Technology Specifications
System bandwidth
up to 14 read

ATSC HD streams at
19.39 Mbps

up to 4 write + 8 read

up to 4 write + 4 read with FF &
FR trick modes at up to 15 fps

Drive requirements
ATA standard 3.5” 7200 RPM

HDD desktop HDD

200 MHz MIPS® CPU/1 Ghz
BRI Intel® CPU
Memory 4 MB buffer memory per stream

Operating system Linux 2.6.12

AVSM technology is currently under development, and may be modified prior to its release for availability as a Hitachi Global Storage
Technologies product offering. The information included in this brochure is provided for informational purposes only and does not constitute
a warranty. Hitachi Global Storage Technologies provides this information on an AS IS basis. Hitachi Global Storage Technologies reserves
the right to withdraw this technology from development at any time, and nothing in this brochure shall be construed as a commitment of
Hitachi Global Storage Technologies to announce any Hitachi Global Storage Technologies product.

Hitachi Global Storage Technologies trademarks are intended and authorized for use only in
countries and jurisdictions in which Hitachi Global Storage Technologies has obtained the rights
to use, market and advertise the brand. The Travelstar trademark is authorized for use in the
Americas, EMEA, and the following Asia-Pacific countries and jurisdictions: Australia, Hong Kong,
Japan, New Zealand, South Korea and Taiwan. Contact Hitachi Global Storage Technologies for
additional information. Hitachi Global Storage Technologies shall not be liable to third parties for
unauthorized use of this document or unauthorized use of its trademarks.

References in this publication to Hitachi Global Storage Technologies’ products, programs or services
do not imply that Hitachi Global Storage Technologies intends to make these available in all
countries in which it operates.

Product specifications provided are sample specifications and do not constitute a warranty. Informa-
tion is true as of the date of publication and is subject to change. Actual specifications for unique
part numbers may vary. Please visit the Support section of our website, www.hitachigst.com/support,
for additional information on product specifications. Photographs may show design models.
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