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The MME Configuration Guide accompanies the QNX Aviage multimedia suite,

release 1.2.0. It describes how to configre the MME and its components for optimal
performance on your target system. It is intended for application developers who use
the suite’s MultiMedia Engine (MME) to develop multimedia applications.

The table below may help you find what you need in this book:

For information about: See:

How the MME is configured. MME Configuration Basics

Recommendations for configuring and MME Configuration Tips and
troubleshooting the MME. Troubleshooting

How to configure QDB to back up Backing up and Restoring MME
MME databases. Databases

Configuring how the MME manages its Configuring Database Behavior
databases.

Configuring how the MME handles Configuring Device Support
device support.

Configuring how the MME manages  Configuring Synchronization
mediastore synchronizations.

Configuring how the MME manages  Configuring Metadata Support
metadata support.

Configuring playback behavior. Configuring Playback

Configuring how the MME copies and Configurating Media Copying and
rips media. Ripping

Configuring MME components and Configuring Other Components
other QNX Neutrino components
affecting the MME’s behavior.

Configuring Internationalization. Configuring Internationalization

A list of the binary files required. Appendix: Binary File Dependencies

Other MME documentation available to application developers includes:

Book Description

Introduction to the MME MME Architecture, Quickstart Guide, and FAQs.

MME Developer’s Guide How to use the MME to program client
applications.

continued. . .
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Book

Description

MME API Library Reference

MME Utilities
MME Technotes

MediaFS Developer’s Guide

QDB Developer’s Guide

MME API functions, data structures, enumerated

types, and events.

Utilities used by the MME.

MME technical notes.

Developer’s guide for implementing MediaFS.

QDB database engine programming guide and API

library reference.

Note that the MME is a component of the QNX Aviage multimedia core package,
which is available in the QNX Aviage multimedia suite of products. The MME is the
main component of this core package. It is used for configuration and control of your

multimedia applications.

Typographical conventions

Throughout this manual, we use certain typographical conventions to distinguish
technical terms. In general, the conventions we use conform to those found in IEEE
POSIX publications. The following table summarizes our conventions:

Xii

About This Guide

Reference

Example

Code examples
Command options
Commands
Environment variables
File and pathnames
Function names
Keyboard chords
Keyboard input
Keyboard keys
Program output
Programming constants
Programming data types

Programming literals

if( stream== NULL )
-IR

make

PATH

/ dev/ nul

exit()

Ctrl-Alt-Delete

sonet hi ng you type
Enter

| ogi n:

NULL

unsi gned short

OxFF,"nessage string"

continued. ..
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Reference Example

Variable names stdin

User-interface componentsCancel

We use an arrow-{) in directions for accessing menu items, like this:
You'll find the Other... menu item undePer spective— Show View.

We use notes, cautions, and warnings to highlight important messages:

Q Notes point out something important or useful.

CAUTION: Cautions tell you about commands or procedures that may have
unwanted or undesirable side effects.

WARNING: Warningstell you about commands or procedures that could be
dangerousto your files, your hardware, or even your self.

Note to Windows users

In our documentation, we use a forward slashds a delimiter irell pathnames,
including those pointing to Windows files.

We also generally follow POSIX/UNIX filesystem conventions.

Technical support options

To obtain technical support for any QNX product, visit Bigport + Services area
on our websitevww. gnx. com). You'll find a wide range of support options,
including community forums.
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Y

This chapter explains the basics of MME configuration. It includes:
e About configuring the MME
e Configuring memory usage

e Global settings

When you are configuring your MME system, you should make sure that you install
all the components required to support the media formats you will be processing. For
information about formats supported by third party components and the required
MME components for these, see the appendix Binary File Dependencies.

About configuring the MME

The MME offers a wide range of configuration options that you can use to configure
the behavior of:

e the MME

e MME components

e plugins

e the QDB

The MME uses two configuration files:

config.h This file contains the configuration values that are loaded into the
MME at compile time.

mre. conf This file contains the settings that the MME loads at startup. These
values can be modified by the end user and take effect when the MME
is restarted.

Compiled configuration

April 28, 2009

The fileconfi g. his located in the source tree/dti b/ publ i ¢/ nme/ confi g. h.
Changes you may make t@nf i g. h have no effect on the MME. The file lists the
values for the MME'SCONFIG_* constants, and is included for information only. The
MME uses the values in this file if any one of the following conditions apply:

e The MME cannot find the user-accessible configuratiomfite. conf .

e No value for the configuration setting is definechime. conf (e.g. the relevant
element is commented out).

e The MME is unable to correctly interpret an elementrire. conf .

Chapter 1 ¢ MME Configuration Basics 3
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MME command-line options

You can use command-line options to configure the MME at startup. For details, see
mre in the chapter MME Utilities Reference.

MME user managed configuration

You can change the MME configuration by changing the settings in the user-managed
configuration filepme. conf . You can edit this XML file to change user-managed
MME settings.

The MME does not include a defined schemarfoe. conf , but the file must be a
well-formed and correct XML file. The main document elementime. conf must be
called<Conf i gur at i on>. This element contains hierarchically arranged
configuration elements. At the highest level are global configuration settings, such as
the initial language (locale) setting. The file also includes elements defining
configuration of synchronization, copying, playback, device control, etc.

Location of the configuration file me. conf

The configuration fileme. conf is located att c/ (or the equivalent in the staging
directory). This directory also includes the sample MCD configuration files
nmcd. conf andncd. mt .

Default configuration values

The defaultme. conf file is shipped with all its elements except the base element
<Conf i gur at i on>commented out so that, by default, the MME uses no values in
this file and uses default settings.

How the MME determines the source of the configuration

The MME uses the following logic to determine how to configure itself on startup:

1 If you specify the- c command line option, the MME attempts to use the
specified configuration file. If the file does not exist, execution aborts. Note that
the specified file may be a relative path or an absolute path.

2 If you don’t use the ¢ command line option, the MME looks for the file
/ et ¢/ nme. conf . If the file exists, the MME uses values from any readable
elements in that file, and use defaults for all other settings.

3 If you don't use the ¢ command line option and the default file
/ et ¢/ nme. conf does not exist, the MME runs from the defaults as specified in
config. h.

In summary, if a file is specified, it must exist. If nothing is specified, MME looks for
the default configuration fileet ¢/ e/ mre. conf . If that file does not exist, the
MME uses internal defaults.

4 Chapter 1 ¢ MME Configuration Basics April 28, 2009
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Using the configuration file mre. conf

You do not need to set values for all elementsiie. conf . The MME uses only those
values for the elements it finds ime. conf . If it does not find an element or is unable
to read an element imne. conf , the MME uses the defaults set at compile time.

This behavior means that:

Only those values that need to be different from the default values need to be
specified in the XML configuration file.

The values in the XML configuration file are provided as examples to assist users
who want changes to the configuration. They are not required by the MME.

Changing the contents afre. conf does not automatically change the MME
configuration settings. To change the MME configuration, you can either modify the
defaultnme. conf file, or create and modify a nemme. conf file and use thec

option at startup to point the MME to this new file.

Modifying the default nme. conf file

To change a configuration value in the configurationrfite. conf :

1

3
4

If necessary, remove the comments around the element and all elements in its
path. For example, for the elemesdvdvi deo>, which is inside<dvdi f 0>,

you must make sure that no elements in the path

<Confi gur at i on>/<Dat abase>/<Synchr oni zat i on>/<MDS>/<dvdi f 0>

are commented so that the MME can find your configured element

<dvdvi deo>.

Change the configuration settings of the element, as required.
Savemme. conf .

Restart the MME.

Configuration element attributes

Some elements inme. conf have attributes. The MME accepts the following values
for these attributes:

e on,true, enabl ed andyes for positive boolean values

e off,fal se,di sabl ed andno for negative boolean values

Using a copy of the nme. conf file

April 28, 2009

If you use a copy of theme. conf file:

1
2
3

Make a copy of theme. conf file and save it in a directory of your choosing.
Change the configuration settings in the mave. conf file.

Restart the MME and use the command-line option to tell it to use the
modifiedmre. conf file.

Chapter 1 ¢ MME Configuration Basics 5
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Configuration elements

Y

All MME configuration elements fromme. conf are under the base configuration
elementConfiguration Unless otherwise stated, a value of 0 (zero) means “Use the
default”.

In the tables listing configuration elements, element attributes are shown in italics:
attribute. Elements that require more detailed explanation than can be provided in a
table are treated at the end of each section.

Using functions to configure behavior

Many MME functions that configure behavior for specific operations or permissions,
such as seek or playback characteristics, device and disk region, or parental control.
For more information, see the descriptions for the API functions irMME API

Library reference>.

Configuring memory usage

For optimal performance, you should give careful consideration to how you configure
memory usage for your MME environement. This section provides some basic
information Configuring memory usage for:

e (qdb
e jo-fs

e jio-nedia

gdb memory usage

The memory used bydb can be influenced by defining cachiRBAGVAS in the
various MME schema files. THeRAGMAS control the amount of memory used for
caching by SQLite3 library.

The default value for thegeRAGVAS is 500. Because the MME has many connections
to gdb opened at any given time, reducing the default caching values can redbice
memory usage by several megabytes.

Applying the following to theme. sql , me_t enp. sql andme_l i brary. sql
schemas will limit the number of 1.5K memory pages used for caching on each
database connection:

PRAGVA cache_si ze=1;
PRAGVA default _cache_si ze=1;

6 Chapter 1 ¢ MME Configuration Basics April 28, 2009
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Q Reducinggdb caching values can affect the performance of queries to the database,
and therefore overall MME performance. You should measure performance with
different cache values to find the optimal values for your environment.

See also the chapterRAGVA in the QDB Developer’s Guide.

| 0-f s memory usage

A wide range of caching methods can be used forf s. These methods can be
configured by command-line options when startirg f s. When using thé o- f s as

a driver for iPod and PFS devices rather than as a general purpose filesystem, caching
can be limited to reduce memory requirements. For example, the following options
have been used with success to reduce memory usage with minimal impact on
performance:

# io-fs-nedi a -cpages=16, bundl es=1, wad=0 - ddevice

Q To completely disable cachesttapf s, use the options below.

# io-fs-nmedi a -cpages=4, bundl es=0, wads=0, t hr ongs=0 - ddevice

See also o- f s- medi a,i of s-i pod. so andi of s- pfs. so.
| 0- medi a memory usage

The memory used biyo- medi a depends on:

e the filters making up the graph implementedilay nedi a

e the size of the queue buffers

e the depth of the queues

A queue consists of multiple buffers of 32K multiplied by the MRA size. The MRA
size is dependant on the specific characteristics of the media format (sample size,
stereo/mono, etc.). The number of buffers on the queue is configurable via the

i o- medi a. cf gfile.

i 0- medi a uses two queues:

e queuel — buffers data in the native format of the audio file being read before the
data is passed to the audio decoder. By defgutiel has 49 buffers.

e (ueue2 — buffers decoded (pcm) audio data before the data is passed on to the
audio hardware. By defauljueue?2 has 8 buffers.

You can use théo- nedi a nmf _gr aphbui | der queue* options to reduce the size
of the queue buffers and the depth of the queues uséabyedi a.

April 28, 2009 Chapter 1 ¢« MME Configuration Basics 7
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In general, reducing the queue sizes increases the risk of introducing “audio drops”
during playback due to CPU load and media access latencies. Whenever you make
changes to queue sizes, you should test your environment thoroughly for playback

integrity.

See alsad o- nedi a- generi c.

Global settings

This section lists global configuration elements.

<Cont r ol Cont ext > element

The<Cont r ol Cont ext >element contains global configuration elements. Its
PathPrefix attribute sets the location for control contexts.

By default, the mountpath to the resource manager API for the MMEeés/ nme,
and all MME control contexts are created under this path.

You can use theCont r ol Cont ext > element’s optionaPathPrefix attribute to
configure an alternate prefix for the control context path. For example:

<Control Cont ext PathPrefix="/dev/ me_rearseat">

The table below lists global configuration elements contained under the
<Cont r ol Cont ext > element.

Element Default  Description

<Maxi mune 10 Maximum number of control
contexts.

<Unbl ock> fal se  MME API unblocking capability.

See “Enabling the unblock
capability” below.

Enabling the unblock capability

Use the<Unbl ock> configuration element to enable the MME function
mme_set_api_timeout():

<Unbl ock enabl ed="true"/>

By default,<Unbl ock> is set tof al se, disabling the MME unblocking capability.

8 Chapter 1 ¢ MME Configuration Basics April 28, 2009
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Effects of setting the <Unbl ock> elementtotrue

Enabling the MME unblock capabilities affects MME behavior as follows:

e It enables the functiomme_set api_timeout() used to set timeouts for blocked
API calls, and renders meaningful the information delivered by
mme_get_api_timeout_remaining().

e Athread blocked on the MME may return from the MME with BINTR error if:

- itreceives a signal
- it had set up a kernel timeout

e If the MME fails with anEINTR error, the MME connection handle will be busy for
some time, and calls to the MME will return with &BUSY error.

<Local e> element

The<Local e> element set the default language code. Its defaelh i§or English).
For more information, see the chapter Configuring Internationalization in this guide.

Global settings constants

The table below lists the defaults for global MME constants.

Constant Value Description

CONFIG DEF_MAX_CONTROLCONTEXTS 10  Maximum control contexts.

April 28, 2009 Chapter 1 ¢ MME Configuration Basics 9






Chapter 2

MME Configuration Tips and
Troubleshooting

In this chapter. ..

Performance tuning 13
Troubleshooting the configuration 15

April 28, 2009 Chapter 2 ¢ MME Configuration Tips and Troubleshooting 11






[ 2009, QNX Software Systems GmbH & Co. KG. Performance tuning

This chapter introduces some configuration techniques that you can use to tune MME
performance for the environment in which it will be deployed, and some useful
troubleshooting information. It contains the following topics:

e Performance tuning

e Troubleshooting the configuration

Performance tuning

This section describes some configuration techniques that you can use to tune MME
performance for the environment in which it will be deployed. It includes:

e Key configuration elements
e Using indexes to optimize synchronization performance

e Adjusting cache size when using USB storage

Key configuration elements

When using the MME in embedded systems with limited resources, imposing limits
on specific operations can imnprove system performance and the overall end-user
experience.

The MME configuration file provides elements that control set limits to everything
from buffer sizes to database usage. Careful configuration of these elements can help
optimize the MME’s overall resource usage and speed.

This section describes some key configuration elements and what they do. For a
complete list of the MME configuration elements and descriptions of how to use them,
see the other chapters in this guide. For more information about configuring

i o- medi a see the o- nedi a chapter in theMIME Ultilities reference; for more

information about configuring the QDB, see the chapter Backing up and Restoring
MME Databases in this guide, and t@®B Developer’s Guide.

Synchronization limits

This section describes key synchronization configuration elements.

Folder limits

The greater the number of items an MME sycnhronization examines in a folder, the
greater the memory resources it requires for the synchronization. The

<MaxFol der I t ens> element limits the the number of items the MME examines in
any one folder during synchronization.

Folder depth limits

Limiting the depth MME synchronization will go on mediastore’s file system may be
required to maintain optimal performance. The maximum depth of recursion can be
set with the<MaxRecur si onDept h> configuration element. When the MME

April 28, 2009 Chapter 2 ¢ MME Configuration Tips and Troubleshooting 13
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Playlist limits

synchronization process reaches the set folder depth limit, it ends the recursion of the
folder chain, returns to the last common folder level, and continues with the next item
at that level.

Playlists created by end users can be extremely large and processing them can strain
limited sytem resources. ThavaxByt es>and<MaxLi nes> configuration elements

in the<PLSS> element can be used to set a limit to the memory the MME will use to
synchronize playlists, as well as the number of lines in a playlist the MME will
process.

Synchronization buffer limits

MME synchronization performance can be affected by the number of synchronization
buffers available to the MME while adding media data to its database. Generally, the
more buffers available, the faster the synchronization, but the greater the memory
resources required. Thevax SyncBuf f er s> configuration element can be used to
increase or decrease the number of synchronization buffers available to the MME.

Database usage limits

No embedded system has an infinite amount of space to store media data collected
during synchronizations, and in a system with limited resources, maintaining data for
rarely used media can reduce performance, and prevent synchronization and playback
of new media. TheMaxDat abaseSi ze> configuration element can be used to limit

the size of the MME database. When the database reaches or exceeds the set limit, the
MME automatically begins pruning old, unused data from the database.

Using indexes to optimize synchronization performance

The MME includes a default set of indexes that has been carefully chosen to maximize
MME performance for synchronization, playback and track session handling. These
default indexes are in theve. sql andme_| i brary. sql schema files delivered

with the MME.

The effects of indexing on performance depends on a number of factors, including the
system platform and the specific contents of mediastores; in particular, for
synchronizations, the number and size of folders and files.

Judiciously used, indexes can improve performance. However, adding indexes
increases the database size and can, therefore, produce the inverse eftlegt okl
performance:

e Indexes slow down table insertions, and increasing the number of indexes may
significantly increase synchronization times.

e Alarge number of indexes generallycreases lookup times.

14 Chapter 2 « MME Configuration Tips and Troubleshooting April 28, 2009
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Recommendations

It is expected that you will add indexes to your projects to obtain the best possible
performance for each project. To ensure optimal synchronization performance in your
environment, we suggest that you consider the recommendations below:

e After installing thenme. sql andnme_| i brary. sql schema files, test
synchronization performance with these files.

e Review the indexes in your MME implementation and experiment with adding and
removing indexes, measuring the effect on synchronization performance. Use the
SQLite ANALYZE command to gather statistics about your indexes as you develop
and test them.

e Use indexes sparingly and carefully; whenever possible craft your queries to reuse
indexes instead of creating indexes for each query statement.

e If your client application will make queries such 8B8LECT a, b, ¢ WHERE
a=somet hi ng AND b=sonet hi ng_el se ORDER BY c, and other queries such
asSELECT a, b, c WHERE a=sonet hi ng AND b=sonet hi ng_el se, consider
creating indexes foa, b andc and test with these, but do not create a second set of
indexes fora andb.

For information about how to add indexes, see “Adding and removing indexes” in the
chapter Configuring Database Behavior.
Adjusting cache size when using USB storage

If your environment hosts media files on USB storage devices, you should ensure that
your configuration allows sufficient RAM for read-ahead processing of large files,
such as MP3 files. You can change the configuration by adjustingpttiee and

vnode values thatlevb- unass passes tdo- bl k. so with thebl k option.

A reasonable starting configuration for thiek option is:cache=512k, vnode=256.
You should, however, establish benchmarks for key activities in your environment,
then adjust these values for optimal performance.

For more information about the utilities, seéevb- unmass andi o- bl k. so in the
Neutrino Utilities Reference.

Troubleshooting the configuration

This section includes:
e MME configuration
e i 0-medi a configuration

e QDB configuration

April 28, 2009 Chapter 2 ¢ MME Configuration Tips and Troubleshooting 15
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To get more or less information about your implementation you can adjust verbosity
and debug levels. For more information, see:

e i 0-nedi a-Dand- q options

e mme - v and- o options

e qdb - Vand- v options

e mme_set debug() — set MME debug settings

e mme_sync_set debug() — set the verbosity level for synchronization operations
e mme_get logging() — get the log levels for specified logging modules

e mme_set_logging() — set the log levels for specified logging modules

If you have trouble with your MME installation or with playing media, try the
following:

e Check what's running on your target:

# pidin arg

e Start your applications in verbose mode to capture “system-log” output and
commands that failed. To stdrb- nedi a in verbose mode:

# i o0-medi a-generic -DD
To startnme in verbose mode:

# mme-generic -vvv

You can uss&l ogi nf o to view messages from the system log.

MME configuration

If you set the verbosity level for the MME to log errors and warnings, you can use the
log entries to determine the source of a configuration assignment.

When the MME uses its compiled configuration assignmentsdirf i g. h), it makes
log entries of typ@VARN (3), followed by the assignment used and its value. If the
assignment comes from the user-managed XML configuratiomfite, conf , the
MME makes log entries of typiNFO (5).

This behavior makes it easier to determine which configuration assignments the MME
takes from theme. conf XML configuration file, and which assignments are in its
compiled configuration. Knowing the source of a configuration assignment can help in
tracking down a problem, especially since it is relatively easy to make errors when
specifying a configuration value, and little information is available when a badly
formed XML document is used.

Common MME configuration errors are:
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e A configuration file was specified but was not found or was not a valid XML file.
In this case, the MME initialization will have aborted. Correct the file path and/or
the XML file structure.

e A configuration file was found (either user-specified or default), but the MME was
unable to interpret a value in the file. In this case, the MME will have completed
initialization using the default configuration value. Correct the XML for the value.

If the MME is not behaving as expected after a re-boot, you should check the logs to
see the source of the assignments. The log tifEO or WARN, indicates the source
of the assignment and the first place to check for an error.

If the MME used a default compiled setting when you expected it to use your
configuration, check that:

e the MME has the correct path to the configuration ifitee. conf (set by thec
command-line option at startup)

e the element you configured in thee. conf file the MME is using is not
commented out and is correctly formed

Using mmecl i to view log levels

The MME’s command-line interfacenfec! i ) can be used to set and view the MME
logging levels. To view current logging levels, useecl i get _| oggi ng. For
example:

# nmecli get | oggi ng
# (rc=0,errno=0) mMme@: O; ndi @: 0; sync@: O; ndp@: 0. Execution Ti ne=0. 055

The above result shows four logging modules: “mme”, “mdi”, “sync”, and “mdp” with
all their logging verbosity levels and flags set to 0:0 (verbosity=0 and flags=0).

To set new logging verbosity levels, useecl i set _| oggi ng. For example:

# mecli set | ogging sync 8 0
# (rc=0, errno=0) logging set to 8 0. Execution Time=0.001

The above example shows how to set the synchronization logging module verbosity to
8. Aget _| oggi ng command would show the new synchronization verbosity level:

(rc=0, errno=0) mMe@: O0; ndi @: 0; sync@: 0; ndp@: 0. Execution Tinme=0.001

I 0- medi a configuration

Use the command-line optiorCto see the contents of the configuration file for
i o- nedi a:

# io-nedia -C

For more information about configuring- nedi a, seei o- medi a- generi cin the
MME Utilities Reference.
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Log messages implemented for npega_par ser

The MP3 parser filtempega_par ser logs error messages to record conditions such
as the ID3Tag in MP3 files exceeding the maximum size handled by the filter, and thus
requiring pre-parsing of the tag. For example:

Jun 20 14:36:18 5 20 1 io-nedi a-generic/aoi: npega_parser: |D3TagV2.3 too big (320940bytes) pre-parsing ...
Jun 20 14:36:18 3 20 1 io-nedia-generic/aoi: PreParsel D3Tag() offset 10 truncating at offset on invalid ...
Jun 20 14:36:18 3 20 1 io-nedi a-generic/aoi: npega_parser couldn’t preparse the | D3TagV2.3 Looking for ...

Jun 20 14:36:18 3 20 1 io-nedia-generic/aoi: |D3Tag V2.3 size 10bytes max = 65536 checking ID3V1 failed ...

To havenpega_par ser log these types of messages, start medi a with at least
one level of debug verbosity (at least or®).

In a production environmenalways run the MME,i o- nedi a, and other components
and modules at zero verbosity.

QDB configuration

For complete information about configuring the QDB, seeQB# Developer’s
Guide.

QDB and DMS database file attach orders

Different database file attach orders for QDB and DMS result in different locking
orders, which cause database deadlocks.

To prevent database deadlocks caused by different database file attach orders, ensure
that your projects lock databases in the same order as they are attached:

1 mre (master)

2 nme_t enp

3 nme_cust om

4 nmre_|ibrary

If you don’t have amme_cust omtable, use this order:
1 nmme (master)

2 nme_t enp

3 me_library

& CAUTION: Locking your database files in any other order causes database deadlocks.
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Using the client to verify attach order

Before attaching database files in DMS, you can have the client ask QDB the attached
order for the files. Below is an example of how to ask QDB the attach order of
database files, and the result:

gdbc ' pragma dat abase_|ist;’

Rows: 5 Cols: 3

Nanes: +seq+nanme+fil e+

00000: | O| main|/fs/tnpfs/ mre. db|

00001: |[1]tenp]||

00002: | 2| nre_tenp|/fs/tnpfs/ me_tenp|

00003: | 3| nme_custon] /fs/tnpfs/ me_custom db]
00004: |4|me_library|/fs/tnpfs/me_|ibrary. db|

Q If a file doesn't have a filename (row 1), then don't attach it.

Separating deadlock issues from performance issues

During the development phase of your project you should configure your systems to
ensure that you are able to correctly separate performance problems from deadlock
problems, and understand and solve each problem accordingly:

e Run your systems with infinite timeouts to ensure that a deadlock is not confused
with a performance issue, and is always correctly identified and addressed.

e Enable profiling for queries that take longer than a specified time to execute (for
example, 200 milliseconds). If a query takes longer than the specified amount of
time, log it as a performance warning, and address the performance issue.

You can change your system configuration when you prepare your system for the
production environment.

QDB/MME lockup problem and solution

Testing of the MME has revealed that increasing the MME’s maximum number of
synchronization threadsiaxThr eads> in the MME configuration file) without also

increasing the maximum number of threads available to the QDB can result in the
QDB and MME locking up.

If multiple MME synchronization threads that need to lock the database exhaust the
number of available threads, the QDB can find itself without the thread it requires to
unlock the database, thus causing a deadlock with the MME waiting for the QDB to
unlock the database while the QDB is waiting for the MME to release the thread it
needs in order to unlock the database.

Deadlocks like the one described above have been observed in scenarios where the
MME has attempted to synchronize multiple and large mediastores at the same time;
for example, a USB stick with eight partitions.
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Solution

Always ensure that the QDB has a threadpool with more threads than will be required
by the MME synchronization threagibus any other processes that may lock the MME
database. The characteristics of the QDB threadpool can be set with the ead*
options; for more information, see tiRDB Developer’s Guide chapter Starting QDB.
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This chapter explains how to configure QDB to back up and restore MME databases,
and how to back up and restore MME databases. It includes:

e Configuring the QDB for MME database backups
e Backing up MME databases
e Restoring MME databases

e The QDB configuration filgdb. cf g

Configuring the QDB for MME database backups

April 28, 2009

A database backup is a snapshot of a database, usually RAM-based, that is copied to
persistent storage, such as a hard drive or a flash disk. You can use the back up to
restore the database after a power cycle, or if the database becomes corrupt.

Even if you run MME databases directly from a hard drive or NAND, you may still
want to perform backup and restore operations.

The MME databases are:

e mmre — configuration information, and dynamic library information

e mme_library— library tables

e mme_t enp — dynamic information that is usually stored in a RAM filesystem

In order to ensure that your MME database backups are usable, you must configure the
QDB correctly, and start it in the correct mode:

e Ensure that the configuration block entries in your QDB configuration file:
qdb. cf g are in exactly the same order as the entries in examie cf g file
delivered with the MME. See “The QDB configuration fijeb. cf g” below.

The order of the configuration blocks is critical. If the order of these blocks is
incorrect, some of the MME database files will have a size of 0 on the filesystem
and contain no schema.

¢ Inthe QDB configuration file, for each MME database file specify the backup
directories for the persistent storage by settingBhekup Di r configuration
options. Specify more than one directory for each MME database file in order to
ensure that there is always one valid backup available, even while a backup is
underway. For example, for there_I i br ary file:

[mre_library]

Fi | ename = /db/mre_library
Base Schena = /db/mre_library. sql
Backup Dir = /bksl

Backup Dir = /bks2

Conpr essi on = bzip

e Do not change th&ackup Attached options in the configuration file. Leave
them at their default settings.
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e Start the QDB with:

- the- c specified so that it reads its settings from its configuration file

- with recovery mode configured &®t : - R set on the command line. This
configuration instructs QDB to back up and restore files together rather than
separately one at a time, and ensures that all the database files remain consistent
with each other over time.

For more information about the QDB, see (BB Developer’s Guide.

Backing up MME databases

To back up the MME database files:

1 Shut down the MME by callingnme_shutdown() from your client application.
This step ensures that the MME does not write to its database files while the
back up is underway.

2 Back up the MME database by perform the following sequence:

db = qdb_connect ("/dev/ qdb/ me", NULL);
gdb_backup(db, QDB _ATTACH DEFAULT);

Q e The backup command must be sent tortieen MME database (typically
called/ dev/ qdb/ nme).

e Thescope argument foigdb_backup() must be set to
QDB_ATTACH_DEFAULT.

Alternatively, you can start the backup from the command line using the following:

# qdbc -a default -B -d /dev/ qdb/ mre

Restoring MME databases

The QDB automatically restores its databases when it starts. It creates databases from
one of the following sources, in the following order, as required:

e From a database file that is already in a location where the QDB can run with it (the
QDB will not restore over an existing database).

e From the latest complete backup in one of the backup directories specified in the
QDB configuration file. For more information about the behavior of this step, see
the QDB- Roption in the chapter Starting QDB of tiigDB Developer’s Guide.

e From the source schema files and data files.
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The QDB configuration file gdb. cf g

AN

April 28, 2009

The QDB configuration filgdb. cf g for the MME defines QDB behavior with MME
databases. A sample configuration file is included with the MME. It is organized into
configuration blocks. Each configuration block defines how the QDB behaves for the
database file identified in the first line of the block.

Commented lines begin with a number sign (“#”) and are ignored by the QDB. In the
configuration file delivered with the MME, there_cust omdatabase file and all
backup directory paths are commented out.

CAUTION: Do not change the order of the configuration blocks or of the lines in
each block. Changing their order will produce unspecified behavior.

The table below describes the options specified in the QDB configuration file for the
MME. Note that many options only apply to the main MME databasenfite.

Option Description

[file name] The name of the MME database file to which the options that
follow apply.

Filename The path the the MME specified MME database file.

Base Schema The path to the schema file for the MME database file.

Data Schema For theve database file only, the path to the data schema file.

Client Schema f_IFor therme database file only, the path to the client schema
ile.

Backup Dir Specify at least two. The path to the directory where the QDB

should write MME database backups.

Compression The type of compression to use for backups. If no compression
used the QDB performs no checksums on the data copy. The
Izo compression algorithm is fastest, but thap algorithm
offers the highest compression.

Vacuum Attached If set toRUE, include the attached database when performing
vacuums.

Backup Attached If set tORUE, include the attached database when performing
backups.

Size Attached If set toORUE, qdb_getdbsize() includes the attached database
when it calculates the size of attached databases.

Auto Attach Attach the specified database when starting up. See “Restoring
MME databases” above.
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Y

TheVacuum Backup/ Si ze Att ached options affect the database file identified by
theAut o Att ach thatfollowsthem. Thus, in the example configuration file provided
belowmme_I i br ary is vacuumed, backed up and sized, while none of these

operations is performed onre_t enp.

For more detailed information about the QDB configuration file options, see “The
configuration file” in the chapter Starting QDB of t¥B Developer’s Guide.

Example gqdb. cf g file
#

# QDB Dat abase configuration file for

#

[mre_library]
Fi | ename
Base Schena
#Backup Dir
#Backup Dir
Conpr essi on

#[ nme_cust om
#Fi | ename

#Base Schena
##Backup Dir
##Backup Dir
#Conpr essi on

[ mre_t enp]
Fi | enane
Schema File

[ mre]

Fi | enane
Base Schema
Dat a Schena

Client Schema

#Backup Dir
#Backup Dir
Conpr essi on

Vacuum Att ached
Backup Attached
Si ze Attached

Aut o Attach
#Aut o Attach

Vacuum Att ached
Backup Attached
Si ze Attached

Auto Attach

[ db/ nme_library
/db/ nmre_Iibrary. sql
/ bks1

/ bks2

bzip

/ db/ mme_cust om

/ db/ nme_cust om sql
/ bks1

/ bks2

bzip

[ fs/tnpfs/me_tenp.db
[ db/ me_t enp. sql

/ db/ mre

/ db/ nmre. sql

/ db/ rme_dat a. sql
/ db/ mme_connect . sql
/ bks1

/ bks2

bzip

TRUE

TRUE

TRUE
mre_|ibrary
nre_cust om
FALSE

FALSE

FALSE

nre_t enp
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This chapter describes how to add and remove indexes for the MME database, and the

database configuration elements that set:
e database mountpath and timeout configuration

e synchronization behavior
e database pruning characteristics

For information about how to configuring QDB to backup MME databases, see the
chapter Backing up and Restoring MME Databases.

Database configuration elements

All database configuration elements are under the elements
<Conf i gur at i on>/<Dat abase>. The table below lists database configuration
elements.

Element Attributes Default Description

<Char act er Encodi ngConverter> dll n/a A custom DLL to perform
character encoding conversions.
See “Creating an external DLL to
provide character encoding
routines” in the chapter
Configuring Internationalization.

<Mount pat h> / dev/ qdb/ mme  The path to the MME database.
See “Database mountpath” below.

<Ti mebaseSet > enabled fal se Automatically adjust the internal
timebase for the MME. See
“Database time base” below.

<Ti neout > 0 The database timeout (in
milliseconds). See “Database
timeout” below.

Database mountpath

You can configure the mountpath to the MME database, and a timeout setting for the
database. The mountpath is the location of the MME database. The default path is

/ dev/ qdb/ nme. To change it, change the path in the element

<Confi gur at i on>/<Dat abase>/<NMbunt pat h>.

Database time base

For systems that do not have a stable real-time clock, enabkeTtheebaseSet >
option. Enabling this option causes the MME to run a routine that adjusts its internal
timebase so that all time values used in the database increase monotonically. If this
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configuration is enabled, the adjustment routine is run before creation of the MME'’s
path.

See alsanme_timebase_set() in the MME API Library Reference.

Database timeout

AN

The database timeout is the number of milliseconds the database has to complete a
request before it fails and returns an error. The default setting is O (zero), which
disables the timeout. There is no limit on the time the database can use to complete
requests.

To enable the database timeout feature, change the vakieé otout > to the number
of milliseconds you want to give the database to complete requests.

CAUTION: With the timeout feature enabled, database operations that take longer
than the timeout period will create errors. Tune the timeout value to meet the needs of
your environment, and ensure that your client application handles timeout errors
appropriately.

Adding and removing indexes

Indexes can be created on any table for any number of columns, usicgEhEE

| NDEX statement in a schema, or in your application. Indexes are used automatically
by QDB if they are there. An index speeds up any operation where the indexed field is
used in A\HERE, ORDER BY or GROUP BY clause. However, the index will slow down

any operation that modifies the indexed field.

You should remove indexes your client application doesn’t use, and add indexes that
will increase performance. Performance can be greatly increased when reading from
tables if the columns that are being usedWWERE andORDER BY have an index.

PRI MARY KEY columns do not need an index created on them.

For more information about using indexes to optimize performance, see “Using
indexes to optimize synchronization performance” in the chapter MME Configuration
Tips and Troubleshooting.

Database pruning

Prune management is a technique for “pruning” (deleting) unused data to ensure that a
database doesn’t grow too large or exceed a specified size. The MME prunes its
database:

e during synchronization operations

e inthe background, after a mediastore has been marked as “nonexistent”, to prune
the nonexistent mediastore

You can set values for the pruning configuration elements that control pruning
behavior innme. conf .
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The table below lists database pruning configuration elements. All pruning elements
are under the elememtonf i gur at i on>/<Dat abase>/<Pr une>.

Element Attributes Default Description

<MaxDat abaseSi ze> 0 The “high-water mark” for the MME database (in
kilobytes). If the MME database exceeds this size, the
MME’s pruning managers will attempt to prune the
database. Set to O (zero) to disable.

<Medi ast or eMat chi ng> 0 Identify unavailable mediastore types for pruning. See
“Pruning options for unavailable mediastores” below.

<Syncl nt erval > 0 Check the size of the MME database after this number
of files have been synchronized. Setto 0 (zero) to
disable.

<WhenUnavai | abl e> OnEject fal se Determines if the MME automatically prunes entries

from its database when mediastores of the specified
types are ejected. See “Pruning options for
unavailable mediastores” below.

Q e You can mark specific files, such as ringtone files, as permanent, so that the MME
will never prune them. Semme_set files permanent() in the MME API Library
Reference.

e You can usenme_delete mediastores() to prune from the MME database entries
for mediastores whose state is unavailable, regardless of the settings of
<WhenUnavai | abl e>.

Maximum database size

The elemenkMaxDat abaseSi ze> sets the maximum size in kilobytes of the MME
database. During a synchronization, the MME checks the database size periodically, at
the interval set bySyncl nt er val >. If the database exceeds the size set by

<MaxDat abaseSi ze>, the MME attempts to prune the database. It performs the
following steps in order until the database size is reduced below the maximum

allowed:

1 Clean up the database file structure by callidh vacuum().
2 Delete unavailable mediastores and any associated content.

3 Stop synchronization. In this case, the last synchronized mediastore is only
partially synchronized, though it is considered available, and all synchronized
content can be played.
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Q The MME checks its database size only when performing synchronizations, at the
interval specified by theSyncl nt er val >element.

Interval for checking database size

You can configure the MME to check the size of its database during pruning.
Configure this setting by changing the value in #8yncl nt er val > element in the
mre. conf configuration file. The default is O (zero): do not check the database size
until a synchronization is complete.

If you enable this feature, consider the following impacts on performance:

e The smaller the value &fSyncl nt er val >, the more often the MME will check
the size of its database and initiate pruning and, therefore, the more slowly
synchronizations will progress, but the smaller the amount by which the MME will
be allowed to exceed its preferred maximum size.

e Inversely, the larger the value eByncl nt er val >, the faster synchronizations
will progress because the MME will check its database size less frequently, but the
greater the amount by which the MME will be allowed to exceed its preferred
maximum size.

Pruning options for unavailable mediastores

The MME includes options for managing how mediastore entries are pruned from the
MME database:

e About pruning ejected mediastores

e <\\henUnavai | abl e>

e <Medi ast or eMat chi ng>

e Sample scriptmre_del _unav
About pruning ejected mediastores

Entries for mediastores can be pruned from the MME database by one of the following
methods:

e Automatic pruning conducted by the MME to maintain its database size within
configured limits.

e Automatic pruning by the MME when a mediastore is ejected from the system.

e Pruning initiated by the client application, using tinene_delete mediastores()
function.

The MME or the client application callingime_delete_mediastores() can prune
mediastore entries from the MME database when the following conditions are met:
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<WhenUnavai | abl

April 28, 2009

e The mediastore is of a storage typ#ME_STORAGETYPE *) listed in one of the
<Medi ast or eMat chi ng> elements.

e The mediastore has no br ar y table entries marked as permanent. See
mme_delete_mediastores() for information about overriding this condition.

The MME'’s automatic pruning behavior for ejected mediastores is as follows:

e The MME will prune an entry for an ejected mediastore from its databalyaf
the MME is configured with theWhenUnavai | abl e>element’sOnE;ject
attribute is set to r ue.

e When the<WhenUnavai | abl e> element is configured to enable pruning of
ejected mediastores, the state of an ejected mediastore isnset-texi st ent .

e A pruned mediastore entry is not deleted from the database immediately. Its
identifier anddriver_identifier are set toNULL, and it is later deleted by the
background pruning thread.

e The<wWienUnavai | abl e>and<Medi ast or eNMat chi ng>configuration elements
do not affect pruning activities initiated by the MME to keep its database size
within configured limits.

e When the MME is configured toot prune entries for ejected mediastores from its
database, the state of an ejected mediastore is sebici | abl e.

e>

The<whenUnavai | abl e> configuration element determines if the MME
automatically prunes entries from its database when mediastores of the specified types
become unavailable (are ejected from the system).

The<whenUnavai | abl e>element has one attribut@nEject, and can contain
multiple <Medi ast or eMat chi ng> elements:

e TheOnEject attribute controls whether or not a mediastore of a type specified by a
<Medi ast or eMat chi ng> element is pruned when the media store becomes
unavailable (on ejection).

e The<Medi ast or eMat chi ng>elements specify which mediastore types can be
pruned from the database when they become unavailable.

The default setting for th©nEject attribute isf al se: don’t automatically prune
mediastore entries from the MME database when mediastores are ejected from the
system.

The example below shows the configuration for automatically pruning library entries
for ejected mediastores of typ&ME_STORAGETYPE FS(2) and

MME_STORAGETYPE DVDVIDEO (6) when these types of mediastores are ejected
from the system:
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<Dat abase>
<Pr une>

<WhenUnavai | abl e OnEj ect ="true">
<Medi ast or eMat chi ng st oragetype="2"/>
<Medi ast or eMat chi ng st oragetype="6"/>

</ WhenUnavai | abl e>
</ Prune>
</ Dat abase>

Q The<whenUnavai | abl e>element does not effect automatic pruning conducted by
the MME to maintain its database size within configured limits.

<Medi ast or eiat chi ng>

The<Medi ast or eMat chi ng> configuration element identifies mediastore types for
which entries for unavailable mediastores can be pruned from the MME database by
the MME’s automatic pruning or by the client application calling
mme_delete_mediastores().

For each mediastore type for which you want to delete entries from the the MME
database when a mediastore is ejected, creak®di ast or eMat chi ng>element
and set itsstoragetype attribute to the appropriatdME_STORAGETYPE * value. See
MME_STORAGETYPE * in the MME Developer’s Guide for a complete list of
MME_STORAGETYPE * values.

For example, the following configuration would prune audio CDs (1), disk-based
mediastores (2), audio DVDs (3), video DVDs (6), and iPods (8):

<WhenUnavai | abl e OnEj ect ="true">
<Medi ast or eMat chi ng st oragetype="1"/>
<Medi ast or eMat chi ng st oragetype="2"/>
<Medi ast or eMat chi ng st oragetype="3"/>
<Medi ast or eMat chi ng st oragetype="6"/>
<Medi ast or eMat chi ng st oragetype="8"/>
</ WhenUnavai | abl e>

Sample script me_del _unav

The sample script below instructs the MME to delete all unavailable mediastores,
subject to the restrictions set by thkedi ast or eMat chi ng> configuration
elements.

nmre_del _unav
#!'/ bi n/ ksh
#
# This script is used to tell the MVE to delete all unavail abl e nmedi a stores.
#
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If the MVE is not avail able when the script is executed, it does one of two
t hi ngs, depending on the use of the ’'-nowait’ directive.

If the -nowait directive is specified, the script returns an error

If the -wait directive is specified, it waits for the path for the nunber
of seconds in the tinme-out value. When connected, it then waits for the
sane tinme before executing the command.

HHHHHFH

# Change this to set the default wait tinme w thout using a paraneter.
DEF_WAI T_TI ME=60

# Set defaults
MVE_PATH=/ dev/ rme/ def aul t
QDB_PATH=/ dev/ qdb/ nme

WAl T_TI ME=DEF_WAI T_TI ME
SHOW HELP=0

# Col l ect options
while getopts d:-mw h o ; do
case $0 in
d) QDB_PATH=$OPTARG ;
n MVE_PATH=$OPTARG ;
w) WAl T_TI ME=$OPTARG ;
h) SHOW HELP=1
esac
done
shift $OPTIND-1

# The hel p nmessage out put. .
usage () {
echo "$0 - a utility to tell the MME to delete all unavail able nedia stores”
echo "Usage: $0 -h | [ [-m <MVE path>] [-d <Q@B path>] [-w <seconds>] ]"
echo "where:"
echo " -m<MVE path> is the path to the MVE (default \"/dev/mre/defaul t\")"
echo " -d <Q@DB path> is the path to the QDB dat abase (default \"/dev/qgdb/nme\")"

echo " -w <seconds> is the nunber of seconds for two things."

echo " First, it'’s the maximumtine it will wait to connect to the MWE"
echo " if it’s not available when the script start."”

echo " Second, it’'s the maximumtine it will wait after connecting”
echo " to the MVE before telling it to del ete unavail able."”

echo " nmedi a stores (default $DEF_WAI T_TI ME)"
echo " -h prints this"

}

# If help requested, only do that.
if [ $SHOWHELP -eq 1 ]
t hen
usage
return O
f

# The command to be execut ed.
CVMD="mmecli -c $MVE PATH -d $QDB_PATH del et e_nedi ast ores"
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# Do it nowif not supposed to wait.
if [ SWAIT_TIME -eq O ]
t hen
$CVD
return $?
fi

# Wait on the path.

wai t f or $SMVE_PATH $WAI T_TI ME

if [ $?2 -ne 0 ]

t hen
# Al ready | ogged by waitfor
return $?

fi

# Path was good, wait the required tine.

sl eep $WAI T_TI ME

if [ $? -ne 0]

t hen
# Don't know if this is already |ogged!
echo "Error sleeping..."
return $?

f

# Path was good and waited the required tine,

$CVD
return $?

Database constants

so execute the command

The table below lists the constantsdanf i g. h with the MME compile-time settings

for database management.

Constant Value Description

CONFIG_DEF_MAX _DATABASE_SIZE 0 The database size, in kilobytes, above
which the MME triggers prune
management. See “Maximum database
size” above. Set to O (zero) to disable.

CONFIG_DEF_SYNC_INTERVAL 0 The number of files to synchronize before

CONFIG_DEF_DATABASE_MOUNTPATH
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/ dev/ qdb/ mre

checking database size against maximum
allowed. See “Interval for checking
database size” above. Setto 0 (zero) to
disable.

The default path to the MME’s database.

continued. . .
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Constant Value Description
CONFIG_DEF_DATABASE_MOUNTPATH_LEN 256 The maximum length, in bytes, for the
MME'’s database mountpath
CONFIG_DEF_DATABASE_SETNAME mme The database backup name.
CONFIG_DEF _DATABASE_SETNAME_LENGTH 32 The maximum length, in bytes, of the

name of a database backup set.

CONFIG_DEF _DATABASE_TIMEOUT_MS 0 The timeout setting for database access, in
milliseconds. Setto 0 (zero) to disable.
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This chapter describes how to configure the MME to detect media devices.

Mediastore detection overview

Y

The Media Content Detector (MCD) monitors the appearance and disappearance of
paths on your system, and you must have it configured correctly to inform the MME of
the insertion, availability, and removal of mediastores. The paths that the MCD
monitors are specified in its configuration file (the default filetis/ ncd. conf).

You must also configure the MMES ot s table to associate mediastores with the
devices that provide them.

For example, for the MME to find USB mediastores, you need to add an entry to the
MCD configuration fileand add a corresponding entry for every USB device to the
sl ot s table. You must have an entry like the following in the MCD configuration file:

[/fs/hdumass*]

Cal | out = PATH_MEDI A_PROCMGR
Argunent = / proc/ mount
Priority= 11,10

Start Rul e= | NSERTED

St op Rul e= EJECTED

The above example tells the MCD to monitor/dlls/ hdmass* paths, which include
/ fs/ hdumass10-dos- 1 and/ f s/ hdumass20- dos- 1.

For the MME to treat these paths as mediastores, you must add4bdhe table an
entry with the exact path for each device:

I NSERT | NTO sl ot s(pat h, zonei d, name, slottype)
VALUES(’ / f s/ hdumass10-dos-1", 1, 'USB', 1);
| NSERT | NTO sl ot s(path, zonei d, nane, slottype)
VALUES(’ / f s/ hdumass20-dos-1", 1, 'USB', 1);

The MCD can use wildcards, but tké ot s table requires an entry for every device.

Device configuration elements

Element

The table below lists device configuration elements. Device configuration elements are
under the elementsConf i gur at i on>/<Devi ces>.

Attributes Default Description

<Ext er nal Changer >

April 28, 2009

enabled fal se Determine if the MME supports external
changers. Set tor ue to enable external CD
changer support.

continued. . .
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Element Attributes Default Description

<l nt er nal Changer> enabled fal se Determine if the MME supports internal CD

changers. Set tor ue to enable internal CD
changer support.

priority 0 Set the absolute priority for the CD changer
monitor thread. Its default value is 0: do not set
the priority.
<MCD> root /dev/ ncd/ See “Mediastore detection path” below.
insert_active | NSERTED

insert_available AVAI LABLE
gjection EJECTED
hostpath

The configuration elemertDevi ceDet ect i on>is under the elements
<Confi gur at i on>/<Dat abase>/<Synchr oni zat i on>.

Mediastore detection path

42

The MME monitors the file descriptors provided by the Media Content Detectat) (
utility for mediastore (device) availability. It needs to know when a mediastore is:

e inserted and active
e inserted and available, but not active
e removed

The paths for these file descriptors are defined by¥eb> element. You can change
this element to set:

e the root path to the file descriptors; note that all descriptors must have the same root
path.

e the names of the file descriptors
For example:

<MCD r oot ="/ dev/ ntd/ "
i nsert_active="1NSERTED"
i nsert _avai |l abl e=" AVAI LABLE"
ej ecti on="EJECTED"
host pat h=""/>
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Device paths and filesystem mountpaths

The MME can accept the path of a device, a filesystem mountpath or a node path for
device detection. The MME resolves the device path to a mountpath and uses that as
the path to the media store.

This capability simplifies MCD configuration for the MME, and allows more options
for system configuration. The MCD configuration options for the MCD include:

e Use theCD_MEDIA_IOBLK callout on the CD device path. In this case, the
filesystem mountpath may be fixed or may come and go, and MME operation is
unaffected. This also allows other mechanisms to mount and unmount the CD’s
filesystem path.

e Use the MCD to mount and unmount the CD’s filesystem path.

e Other uses via the MCD callout DLLs.

Configuring mediastore monitoring paths

If you have not otherwise configured the MME’s mediastore path monitoring, the
MME expects to monitor files at the default locations:

e /dev/ ntd/ | NSERTEDfor path insertion events when the mediastore is active
e /dev/ ncd/ EJECTEDfor path removal events

e /dev/ ntd/ AVAI LABLE for path insertion events when the mediastore is availabe
but not active

If you have configured thecd utility for other than the default paths, you must
configure<MCD> elements in th&Devi ces> element of the MME’s configuration

file, where the optional attributesot, insertion, andejection specify the root path of

the three files, the insertion file, the ejection file, and the available file respectively. If
any of these optional attributes is missing, the MME uses the default.

To configure mediastore monitoring paths, provide eNWED> element for eachtd
process to be monitored. For example:

<Devi ces>
<MCD r oot ="/dev/ntd/" insert_active="| NSERTED"
i nsert _avail abl e=" AVAI LABLE" ej ecti on="EJECTED"/ >

<MCD r oot ="/ dev/ ncd2/" insert_active="inconi ng"
i nsert_avail abl e="avai |l abl e" ej ecti on="out goi ng"/>

</ Devi ces>
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Q File names in the QNX 4 filesystem used by the MME @ase sensitive, but you can
use upper-case or lower-case letters for your file names: “INSERTED”, “Inserted” and
“inserted” are all valid butlifferent file names.

Configuring multi-node support

The MCD offers multi-node support. To enable multi-node supportedon MCD
instance on each node on which you want to access mediastores (including the local
node running the MME), add arMCD> element, with the attributkostpath set to the
path for the node you want to access.

Examples 1 to 4 assume that all MCD instances are using the default configuration. To
use another MCD configuration, add the appropriate attributes toMbe> element
for the MCD instance for which you want to change the configuration, as shown in

Example 5.
Example 1
To enable access to mediastores only on the remote node “yournode.yourdomain”:
<MCD host pat h="/net/your node. your dormai n"/ >
Example 2
To enable access to mediastores on the remote node “yournode.yourdaandiot
the local node with the MME:
<MCD host pat h="/net/ your node. your domai n"/ >
<MCD/ >
Example 3
To enable access to mediastores on the remote node “yournode.yourdomain”, on
“someothernode.otherdomain” with two instances of the MCD, and on the local node
with the MME:
<MCD host pat h="/net/ your node. your dormai n"/ >
<MCD host pat h="/net/ ot her node. ot her dormai n"/ >
<MCD r oot ="dev/ ntd2/" host pat h="/net/ ot her node. ot her dormai n"/ >
<MCD/ >
Example 4

If you access only local mediastores with one instance of the MCD, you can either
omit the<MCD> element, or use one tag with thestpath attribute set to blank:

<MCD host pat h=""/>
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Example 5

To enable access to a mediastores on the remote node “yournode.yourdomain” and on
the local node with the MME, and change the configurations for these MCD instances,
you might use something like:

<MCD r oot ="/ dev/ ncd/"
insert_active="present"
i nsert_avail abl e="usabl e"
ej ecti on="not _present"
host pat h=""/>

<MCD r oot ="/ dev/ ntd/ "
insert_active="present"
i nsert_avail abl e="usabl e"
ej ection="not _present"”
host pat h="/ net / your node. your donai n"/ >

Configuring the sl ot s table for multi-node support

If you enable multi-node support, to access mediastores you must update the
information in thesl ot s tablepath field to include the full path to all the mediastores
(including those on the node with the MME), as this path is resolved by the MCD. For
example:

I NSERT | NTO sl ot s(

pat h, zonei d, nane, slottype)

VALUES(’ / net/ your node. your donai n/ nedi a/drive’, 1, 'HardDrive', 3);
I NSERT | NTO sl ot s(

pat h, zonei d, nane, slottype)

VALUES(' / net/ your node. your domai n/ f s/ usb0’, 1, 'USB , 1);
I NSERT | NTO sl ot s(

pat h, zonei d, nane, slottype)

VALUES(' / net/ your node. yourdomai n/ fs/usbl’, 1, 'USB, 1);
I NSERT | NTO sl ot s(

pat h, zonei d, nane, slottype)

VALUES(’ / net/ your node. yourdomai n/ fs/cd0’, 1, 'CODVD, 2);
I NSERT | NTO sl ot s(

pat h, zonei d, nane, slottype)

VALUES(' / net/ your node. yourdomai n/ fs/ipod0’', 1, 'iPod , 4);
I NSERT | NTO sl ot s(

pat h, zonei d, nane, slottype)

VALUES(’ / net/ your node. yourdomai n/ fs/pfsl’, 1, 'PlaysForSure’, 4);
I NSERT | NTO sl ot s(

pat h, zonei d, nane, slottype)

VALUES(' / net/ your node. your domai n/ f s/ upnp0’, 1, 'UPnP , 4);
I NSERT | NTO sl ot s(

pat h, zonei d, nane, slottype)

VALUES(' / dev/ wns/ pl ayer1’, 1, 'Bluetooth', 9);
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Y

Configuring the

Y

The path assigned to thestpath attribute doesiot have a trailing slash (“/”):
Correct: <MCD host pat h="/ net/ your node. your donai n"/ >

Incorrect: <MCD host pat h="/ net/ your node. your donmai n/ "/ >

ncd utility

Mediastore path monitoring requires that you configurentte utility. A default
configuration filepcd. conf , is provided as a starting point. You may make copies of
these files and change their contents to meet your system'’s requirements. bise the
config_fileoption to point thexcd to your configuration file.

The MME Quickstart Guide imntroduction to the MME provides an example of how
to use the MCD configuration files.

The rules provided below are examples of rules to include in your MCD configuration
file in order to handle different types of mediastore devices.

HDD insertion and removal

Y

This rule may be used to provide insertion and removal events for a hard drive. The
name of the folder on the filesystem that is the root of the media storage location for
the hard drive should be between the square brackets.

[/ medi a/drive]

Cal | out = PATH_MEDI A_SCAN
Ar gunrent = 2000

Priority = 11, 10

Start Rule = | NSERTED

Stop Rule = EJECTED

The argument is the polling time, in milliseconds. For “permanent” mediastores, you
may wish to increase this value.

USB device insertion

This rule may be used to detect USB device insertion and removal.

[/fs/usb*]

Cal | out = PATH_MEDI A_PROCMGR
Ar gunent / proc/ nount
Priority 11, 10

Start Rul e = | NSERTED

Stop Rul e = EJECTED
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iPod device insertion

Internet connection

CD mediastores

April 28, 2009

This rule may be used to detect iPod device insertion and removal.

[/fs/ipod*]

Cal | out = PATH_MEDI A_PROCMGR
Ar gunent = / proc/ nmount
Priority = 11, 10

Start Rule = | NSERTED

Stop Rule = EJECTED

This rule may be used to detect an internet connection.

[/ dev/ socket ]

Cal | out = PATH_MEDI A__PROCMCGR
Ar gunent = / proc/ nount
Priority = 11,10

Start Rule = | NSERTED

Stop Rule = EJECTED

For CDs, there are a number of options, depending on system configuration. Two
options are shown below.

CD Option 1

This rule is used if the CD's filesystem is mounted by a mechanism other than the
MCD. This rule uses the MME'’s ability to be told about the device path, rather than
the mountpath of a media store.

[/ dev/ cd*]

Cal | out = CD_MEDI A | OBLK
Ar gunrent = 1000, 2000
Priority = 11,9

Start Rule = | NSERTED

Stop Rule = EJECTED

CD Option 2

These rules are used for a CD if the MCD is needed for mounting and unmounting the
CD's filesystem. Note that thdOUNT_FSYScallout requires a configuration file as
well.

Please see the MCD documentation for more information on the format of the
MOUNT_FSYSconfiguration file.

[/ dev/ cd*]

Cal | out = CD_MEDI A | OBLK
Ar gunrent = 1000, 2000
Priority = 11,9
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Start Rule = MOUNT

Stop Rule = UNMOUNT

[/fs/cd*]

Cal | out = PATH_MEDI A_PROCMCGR
Argunent = /proc/ nmount

Priority = 11,9

Start Rule = | NSERTED

Stop Rule = EJECTED

[ MOUNT]

Cal | out = MOUNT_FSYS

Ar gunent = /dev/ shmem ncd. mt
[ UNMOUNT]

Cal | out = UNMOUNT_FSYS

Creating the MCD file for active device insertions

This rule is required in order to create the MCD file that is used for device insertions
when the device is active. The default name is shown here; if the default name is not
used, the MME'’s configuration file must be used to tell the MME the correct name.

[ | NSERTED]

Creating the MCD file for device removals

This rule is required in order to create the MCD file that is used for device ejections.
The default name is shown here; if the default name is not used, the MME’s
configuration file must be used to tell the MME the correct name and path.

[ EJECTED]

Creating the MCD file for available (but not active) device insertions

This rule is required in order to create the MCD file that is used for device insertions
when the device is available, but not active. The default name is shown here; if the
default name is not used, you must use the MME'’s configuration file to tell the MME
the correct name.

Even if this rule is not used, the MME requires that it appear in the MCD
configuration file.

[ AVAI LABLE]
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Sample ntd configuration

Below is a samplecd configuration file. You can copy the contents of this file into a
configuration file, then point thecd utility when you start it. This configuration
assumes thdtf s/ cd* is already mounted.

[/ dev/ umass*]

Cal | out = PATH_MEDI A_ PROCMGR
Ar gunent = / proc/ nmount
Priority = 11, 10

Start Rule = MOUNT

Stop Rule = UNMOUNT

[ MOUNT]

Cal | out = MOUNT_FSYS

Ar gunent = /etc/ncd. mt

[ UNMOUNT]

Cal | out = UNMOUNT_FSYS

[/ medialdrive]

Cal | out = PATH _MEDI A _SCAN
Ar gunment = 5000

Priority = 11,10

Start Rule = | NSERTED

Stop Rul e = EJECTED

[/ dev/ cd*]

Cal | out = CD_MEDI A | OBLK
Ar gunrent = 1000, 2000
Priority = 11,9

Start Rule = | NSERTED

Stop Rule = EJECTED

[/fs/usb*]

Cal | out = PATH_MEDI A_ PROCMGR
Ar gunent = / proc/ nount
Priority = 11, 10

Start Rule = | NSERTED

Stop Rule = EJECTED

[/fs/ipod*]

Cal | out = PATH_MEDI A_PROCMCGR
Ar gunent = / proc/ nount
Priority = 11,10

Start Rule = | NSERTED

Stop Rule = EJECTED

[/fs/pfs*]

Cal | out = PATH_MEDI A_PROCMGR
Ar gunent = / proc/ nmount
Priority = 11,10

Start Rule = | NSERTED
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Stop Rule = EJECTED
[ | NSERTED]
[ EJECTED]

[ AVAI LABLE]

For more examples, see the MME sample configuratiomtite conf for the MCD.
For more information about the MCD, seed in the MME Utilities Reference.

Q The sample configuration filgphase. cf g delivered with the MCD doesot work for

the MME.

Device constants

The table below lists the default settings for the MME’s device management constants.

Constant Value

Description

CONFIG DEF DEVS INT_CHANGER ENABLED fal se

CONFIG_DEF_DEVS EXT_CHANGER ENABLED fal se

CONFIG_DEF_DEVICE_DETECTION true
CONFIG_DEF_DEVICE_MONITOR_PRIORITY 0
CONFIG_MAX_OUTPUTNAME_LENGTH 1024

Enable internal CD changer support.
Enable external CD changer support.
Enable automatic device detection.

Priority for MCD monitor thread (to detect new
devices and mediastores). Set to 0 (zero) to use
inherited default priority.

Maximum length for name (including path) of
output device.

Configuring the sl ot s table for supported devices

You can customize thel ot s table in the schemar(re. sql ) to associate the
mediastores in your MME system with the devices that provide them. By default, the

hard drive location is defined as:

I NSERT | NTO sl ot s( pat h, zonei d,
VALUES(’ / nedi a/ drive’,

concurrency, slottype)

"HardDrive', 0, 3);

There are similar entries for CD/DVD, USB, PFS, UPnP, and iPod devices, and
internet connections. As required, you can change the path or name of a device, or
remove a device altogether. To add or modify entries for devices, insert a row with the
device information into thel ot s table, using the example above as a template. To
remove a device so that the MME no longer recognizes it, delete the relevant row from

thesl ot s table.
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Using output devices accessible over Qnet

April 28, 2009

You can use an audio output device that is accessible over Qnet by specifying the full
path to the device in your client application, or by setting the device path in the
nmme_dat a. sql . For example, by changingdev/ snd/ pcnCOD1p to/ net . . . full

path .../ dev/snd/ pcnCOD1p.
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This chapter explains how to configure the MME synchronization behavior.

You can configure the MME synchronization processes to optimize the use of system
resources in your environment. Many default values, such as thread priority and folder
depth are set asre startup options. Seare- generi c in the MME Utilities

Reference for details.

The <Synchr oni zat i on> elements

The table below lists the first level of synchronization configuration elements under
the<Confi gur at i on>/<Dat abase>/<Synchr oni zat i on>element.

Element Attributes Default Description

<Aut omat i c> enabled true Automatically initiate
synchronizations on newly
detected mediastores. See
“Automatic and on-demand
synchronizations”.

<ChangedFi | esHaveConst ant | d> enabled of f Determine how MME
synchronization handles files
whose size or date has changed.
See “Configurable handling of
updated files and folders” below.

options al |, recursi ve When automatic synchronization
is enabled, determine specific
behaviors. See “Automatic and
on-demand synchronizations”.

<Del ayAft er Mer ge> 0 The time, in milliseconds, to
delay after completing a
synchronization merge operation.

<Devi ceDet ect i on> enabled true Automatically detect devices.
See “Device detection” below.
This setting is independent of
synchronizations.

<Event s> off If the folder attribute is set to
“on” send events at start and
completion of folder
synchronizations.

continued. . .
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Element Attributes Default Description

<ext ensi ons> empty If sub-elements are specified,
synchronize only media files
with listed extensions for the
specified sub-element. See
“Filtering synchronization by file
type” below.

<For ceAccur at eAf t er Ful | Sync> fal se Set themedi ast or es table
accurate column to 1 (accurate)
after a full synchronization of a
mediastore.

<MaxFol der | t ens> 0 Limit the number of items the
MME will synchronize in any
one folder. See “Limiting the
number of items synchronized in
a folder” below.

<MaxRecur si onDept h> 8 The maximum depth (number of
folders) to recurse when
synchronizing media.

<MaxSyncBuf f er s> 250 The maximum number of
synchronization records in
synchronization buffers between
the foreground and background
synchronization threads.

<MaxThr eads> 8 The maximum number of
synchronization threads allowed
to run in the foreground.

<MonitorPriority> 0 The priority of the
device-detection thread.

<PassTwoSet sLast Sync> true Have the synchronization
metadata pass (pass 2) update the
last_sync column in the
l'i brary table. Caution: see
“Item selection based on time of
entry” below.

<PLSS> n/a Container element for playlist
configuration elements. See
“Limiting playlist
synchronizations” below.

continued. . .
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Element Attributes Default Description

<Priority> 0 The priority of synchronization
threads. Set to O to usere
startup options. See “Configuring
synchronization thread priorities”
below.

<SyncFi | eMask> empty Don't synchronize files with this
string in their names. See
“Configurable file skipping:
<SyncFi | eMask>"below.

<UnknownTi t | esNul | > enabl ed If enabled, us&ULL values for
unknown file names. If disabled,
build file names. See
“Configurable handling of
unknown track titles” below.

Q Configuration elements that are used to configure metadata support are described in
the chapter Configuring Metadata Support. These elements include some elements
under the<Synchr oni zat i on> element.

Synchronization thread priorities

Adjusting the priorities of the synchronization threads can have significant impact on
system performance. Note that:

e By default, foreground synchronization threads run at the priority that the MME’s
mre module uses at startup.

e Running the foreground synchronization threads at a prioritylbmer than the
default priority for the MME may significantly reduce delays when changing
tracks. For example, if the MMEsme module is running at priority 10, set the
prioity of foreground synchronization threads to®ri ority 8>/<Priority>.

e The merge thread is a background synchronization thread that writes entries in the
MME’s | i brary table. It runs at a priority one greater than the defant
priority. For example, if the foreground synchronization threads run at priority 10,
the merge thread runs at priority 11.

Device detection

The<Devi ceDet ect i on>element can be used to change the MME'’s default
behavior and have it detect devicagy when specifically requested to do so by the
client application.
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AN

If you have sekDevi ceDet ect i on>tof al se to configure the MMEnot to
automatically detect devices and mediastores, you must call the function
mme_start_device detection() to start device and mediastore detection.

CAUTION: Failure to callmme_start _device detection() before attempting any task
that accesses mediastores will produce unexpected results that may compromise the
integrity of your system.

Automatic and on-demand synchronizations

The <Aut omat i

By default, the MME automatically synchronizes any newly detected mediastore.
However, you can configure the MME to require an explicit request from the client
application to synchronize a mediastore by setting<th& omat i c>element’s
enabled attribute tof al se.

This configuration prevents the MME from performing a synchronization on every
mediastore change, and makes the client application responsible for selecting what
levels of synchronization are done on what mediastores and at what times. The MME
waits to synchronize a mediastore until the client application calls
mme_resync_mediastore() to request a synchronization.

c> element’s options attribute

When automatic synchronization is enabled (the default)x#we onat i c>element’s
options attribute determines the tasks to perform when synchronizing a mediastore. It
can be assigned a comma-separated list of words. For example, the default
configuration, which is to perform all configuration tasks recursively, is configured as
follows:

<Aut omati ¢ enabl ed="true" options="all,recursive"/>

If the options attribute isnot specified, the MME synchronization assumes the default
confirguration and performs all synchronization passes recursively.

The words that can be used for thtions attribute and their implications for
synchronizations are listed below:

e files— perform the first synchronization pass (file and folder discovery).
e net adat a— perform the second synchronization pass (metadata update).
e playlists— perform the third synchronization pass (playlist update).

e ext_db_sync — perform the external synchronization pass (inform external
entities).

e al |l — perform all synchronization passes.

e recursi ve — synchronize all folders (beyond the root folder) on the mediastore.
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Filtering synchronizations

This section describes configuration options for filtering synchronizations. It includes:
e Filtering synchronization by storage type

e Filtering synchronization by file type
e Configurable file skipping

e Configurable handling of updated files and folders

Filtering synchronization by storage type

You can configure the MME toot synchronize specified storage types. The
<nosync> element acceptspat h> elements, which havetoragetype attributes.

The <nosync> and <pat h> elements

The<MsS>/<nosync> element is a container element for one or mgpat h>
elements specifying storage types that should not be synchronized. Two default
<pat h> elements are listed in the table below:

Element Default  Description
<pat h>  storagetype 17 Don't synchronize navigation storage types (NAV/MAP0001).
<pat h> storagetype 18 Don't synchronize upgrade storage types (UPDATE/DATAOQL.DAT).

Using <pat h> elements

April 28, 2009

If any of the paths specified in thgpat h> elements exist on a mediastore, the MME:
e doesn’t scan the mediastore

e inserts an entry for the mediastore in thedi ast or es table, with the specified
storage type

The paths specified in thepat h> elements are relative to the mediastore root folder.

The MME can be configured to not synchronize the following storage types:

e Navigation: ...£M8S>/<nosync>/<pat h storagetype="17"> (NAV/MAP0001)

e Upgrade: ..£M8S>/<nosync>/<pat h storagetype=" 18" > (UPDATE/DATAOL1.DAT
e Custom storage types: <MS8S>/<nosync>/<pat h storagetype=" 100" >

The default MME configuration is to not synchronize navigation and upgrade storage
types.
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Composing <nosync> pathnames

Examples

When composing pathnames for th@osync> element, note that the pathname:
e mustnot be prefixed by a forward slash (*/”):

- permitted:CD_I NFO. CDI

- not permitted:/ CD_| NFO. CDI
e may contain forward slashes, or be suffixed by a forward slash, or both:

- permitted:Dl R_UNDER_ROOT/
- permitted:NAVI / NAVI . 001
- permitted:DI R_UNDER_ROOT/ OTHER DI R/

Navigation storage type:

<nosync>
<pat h storagetype="17">NAV/ MAP0O001</ pat h>
</ nosync>

If a mediastore has HAV/ MAP0O0O1 folder on it, the MME marks the mediastore in
the database a8MPL_STORAGETYPE NAVIGATION and does not synchronize it.

For example, if a CD is inserted it will not be synchronized if:

e itis mounted at f s/ cd0
and:

e ithas afolder f s/ cd0/ NAV/ MAPO0OO1
Upgrade storage type:

<nosync>
<pat h storagetype="18">UPDATE/ DATAO1. DAT</ pat h>
</ nosynch>

If a mediastore has @PDATE/ DATAO1. DAT file on it, the MME marks the mediastore
in the database asMPL_STORAGETYPE UPGRADEand does not synchronize it.

For example, if a CD is inserted it will not be synchronized if:

e itis mounted at f s/ cd0
and:

e ithas afile/ fs/ cd0/ UPDATE/ DATAO1. DAT
Custom storage type:
<nosync>

<pat h storagetype="100">SOVE/ DI RECTORY/ FI LE. | NFO</ pat h>
</ nosynch>
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If a mediastore has 8OVE/ DI RECTORY/ FI LE. | NFOfile on it, the MME marks the
mediastore in the database as 100/PL_STORAGETYPE CUSTOMJ) and does not
synchronize it.

For example, if a USB disk on key is inserted, it will not be synchronized if:

e itis mounted at f s/ cd0
and:

e ithas afile/ f s/ cd0/ SOVE/ DI RECTORY/ FI LE. | NFO

Q In all cases:

e the mediastore is added to thedi ast or es table

e the mediastore contenti®t synchronized

Filtering synchronization by file type

The MME offers client application developers the ability to choose the file types that
the MME synchronizes. To have the MME synchronize a file type, you need only to
list the file type in the<ext ensi ons> element in the MME configuration file

mre. conf .

The table below lists the elements inside #est ensi ons> element:

Element Attributes Default Description

<library> empty  If specified, synchronize only media files with the listed
extensions.

<pl ayl i st s> empty  If specified, synchronize only playlist files with the listed
extensions.

The default (i.e. elements not specified) is to synchronize all media files. If you
specify the<pl ayl i st >or <l i brary>element, you tell the MME to synchronize
only files that match the extensions listed. You must, therefore, explicitly list the
extensions for all the media file types you want to synchronize.

Library extensions require dtype attribute specifying théype field in the library.
Theftype must be one of:

e audio
e photo
e Vvideo

For example:
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<library>

<l-- Audio types -->

<ext ensi on val ue="3g2" ftype="audi 0"/ >
<ext ensi on val ue="3gp" ftype="audi 0"/ >
<ext ensi on val ue="aac" ftype="audi 0"/ >
<ext ensi on val ue="cda" ftype="audi 0"/ >
<ext ensi on val ue="n#a" ftype="audi 0"/ >
<ext ensi on val ue="n#b" ftype="audi 0"/ >
<ext ensi on val ue="np3" ftype="audi 0"/ >
<ext ensi on val ue="wav" ftype="audi 0"/ >
<ext ensi on val ue="wnma" ftype="audi 0"/ >
<ext ensi on val ue="o0gg" ftype="audi 0"/ >
<l-- Photo types -->

<ext ensi on val ue="bnp" ftype="photo"/>
<ext ensi on val ue="gif" ftype="photo"/>

<ext ensi on val ue="j peg
<ext ensi on val ue="j pg"
<ext ensi on val ue="png"

ftype="photo"/>
ftype="photo"/>
ftype="photo"/>

<l-- Video types -->

<ext ensi on val ue="mv" ftype="video"/>
<ext ensi on val ue="np4" ftype="video"/>
<ext ensi on val ue="npeg4" ftype="vi deo"/>
<ext ensi on val ue="npg" ftype="video"/>
</library>

For a current list of extensions, see the configuratiomfite. conf .

Playlist extensions do not require attributes. For example:

<pl ayl i st s>

<ext ensi on val ue="nBu"/>
<ext ensi on val ue="pls"/>
<ext ensi on val ue="wpl "/ >
<ext ensi on val ue="asx"/>
<ext ensi on val ue="rmp"/ >
<ext ensi on val ue="xm "/ >
</ playlists>

Configurable file skipping

The<SyncFi | eMask> element allows you to configure MME synchronization to
ignore files based on a specific character string in the file name (including the file
extension). This configuration is set in the MME configurationrfite. conf .

Q e The default configuration is twot skip any files based on the file name.

e There can be onlgne instance okSyncFi | eMask> in the configuration file.
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Syntax

Use the regular expressions described in the table below to create the mask defining the
character string or strings identifying files to be ignored by the MME synchronization:

Character Meaning

\ Treat the next character as a literal.

Begins with.
$ Ends with

The<SyncFi | eMask> element supports POSIX regular expressions, so you can use
AND (&) and OR ( ) operators to create your mask.

Examples
Below are some simple examples of masks to ignore files with names that:
Begin with “.” <SyncFi | eMask>"\./<SyncFi | eMask>. The “”, which usually

means any character, here means thédot) character, because
it is preceded by a\".

Contain ‘w” <SyncFi | eMask>w/<SyncFi | eMask>
End with “roy” <SyncFi | eMask>roy$<SyncFi | eMask>

Begin with “.” or end with “.mp3”.
<SyncFi | eMask>("\.)| (\.mp3$)kSyncFi | eMask>

If you create a complex mask with multiple operators, you should make sure that you
don’t configure the MME to ignore files that you want synchronized.

Configurable handling of updated files and folders

The<ChangedFi | esHaveConst ant | d> element determines how, during a file and
folder discovery synchronization pass, the MME handles a media or playlist file whose
size or date has changed since the previous file and folder discovery pass.

Default behavior

The default MME behavior is to consider a file or folder whose size or date has
changed as new, and to synchronize it accordingly, assigning it a new fifel)D (
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Behavior with <ChangedFi | esHaveConst ant | d>enabled

Y

If the <ChangedFi | esHaveConst ant | d> enabled attribute is set to r ue, the
MME's file and folder discovery synchronization pass does not consider files and
folders whose dates or sizes have changed to be new files or folders, and:

e maintains (does not change) their file IDs

e sets theimccurate fields to 0 (zero) to indicate that the file or folder metadata may
have changed,; this field is in the thebr ar y table for media files and in the
pl ayl i st table for playlist files

Thus, if you configure the MME to maintain the file ID of a file or folder whose sizes
or date has changed, to determine if file metadata is accurate, you must check its
accurate field. If the field is O, then the file requires a metadata synchronization pass.

If media files have not been successfully synchronized during the metadata pass, or
playlist files have not been synchronized during the playlist synchronization pass, the
accurate field for these files will be 0, regardless of the

<ChangedFi | esHaveConst ant | d> configuration.

Playlist synchronization behavior

Playlist synchronization differs from media file synchronization:

e The playlist synchronization pass synchroniaglaylists, including playlists
marked accurate.

e A playlist is marked accurate even if not all entries in the playlist can be found in
thel i brary table.

e If a playlistis marked “accurate”, the playlist synchronization operation validates
the playlist entries against files in thebr ar y table, checking if any files have
been added or removed.

e If afile corresponding to a playlist entry is marked as not accurate, the MME
assumes that the playlist has changed.

Setting limits on synchronizations

This section describes configuration options for limiting the folders and items the
MME synchronizes. It includes:

e Limiting the entries in theéi br ar y table
e Limiting the number of items synchronized in a folder

e Limiting playlist synchronizations
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Limiting the entries in the |l i br ar y table

You can configure the maximum number of entries you allow at one time in the MME
l'i brary table, for any given slot.

To limit the number of entries permitted in the MMB’s br ar y table, update the

value in thesl ot s table colummmax_lib_entries with the maximum number of

entries permitted for the mediastore type associated with a slot. For example, to set the
maximum for the mediastore “Hardrive” to 4000 entries:

I NSERT | NTO sl ot s(pat h, zonei d, nane, sl ottype, max_lib_entries)
VALUES(' / medi a/drive’, 1, 'HardDrive', 3, 4000);

e Alimit on entries can only be set for BFS (Block File System) mediastores (HHD,
USB, SD cards, data CDs, DVDs and PFS devices).

e |If the max_lib_entries column is O, there is no limit to the number of entries
permitted for the mediastore in the slot.

e The MME does not include device file IDs when it counts the number of entries in
thel i brary table.

e If the MME is configured to add now playing entries to the database
(<Updat eLi br ar yFr omNowpl ayi ng enabl ed="true"/>)and an external CD
changer plays tracks that are not in the database, the MME will add entries for these
track without checking the limit, and the number of entries inlthbr ar y table
may exceed the set limit. To prevent this situation from occurring, set the limitto a
value higher than the maximum number of tracks supported by the mediastore.

See also the events associated with maximum entries ini thear y in the MME API
Library Reference:

e MME_SYNC_ERROR LIB_LIMIT

e MME_EVENT_MS_UPDATE

Limiting the number of items synchronized in a folder

April 28, 2009

Excessively large numbers of files in folders on a mediastore can make using that
mediastore very slow, and cause poor response to synchronization operations, such as
changing of priority folders or determination of changes to the mediastore.

The MME includes theDat abase>/<Synchr oni zat i on> configuration element:
<MaxFol der | t ens>. This element limits the number of items the MME wiill
synchronize in any one folder.

For information about limiting folder synchronization on iPods, see “Limiting the
number of iPod folders synchronized” below.
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MME behavior when <MaxFol der | t ens>is implemented

Note the following about MME behavior whemvaxFol der I t ens>is implemented:

e Currently, the block-file system (BFS) mediastore synchronizer is the only MME
sychronizer to use the value in te®axFol der | t ens>element. Other
synchronizers ignore it.

e The default setting forMaxFol der It ens>is O: there is no limit on the number
of items synchronized in a folder. Synchronization behavior remains as in previous
releases.

e In order to keep the count consistent, independently of the type of items in the
folder, and of their contents, the MME calculates the number of items in a folder
before performing any configured filtering.

e Since “” and “..” are always filtered, the MME compensates for these items when
it calculates the number of items in a folder.

e When an MME synchronization operation reaches the limit set by
<MaxFol der | t ens>, it delivers the evenIME_SYNC_ERROR FOLDER _LIMIT .

Q When the MME is configured to limit the number of items it synchronizes in any one
folder (<MaxFol der | t ens>is set to hon-zero), the filesyster@addir() determines
the items that the MME sees. The MME does not see any items in a folder that are
beyond the limit specified byMaxFol der | t ens>, and does not consider them when
performing folder change checks. These unseen items may include media files,
playlist files, folders, and files that have been filtered out or that, by definition, the
MME does not handle (i.e.xI s files).

Adding or deleting items from a folder on a mediastore affects the presentation of the
items to the MME, depending on the operation of the filesysteauddir() function,
and may cause unexpected changes in the MME database.

Limiting playlist synchronizations

Playlists created by end users can be extremely large and processing them can strain
limited sytem resources. ThavaxByt es>and<MaxLi nes> configuration elements

in the<PLSS> element can be used to set a limit to the memory the MME will use to
synchronize playlists, as well as the number of lines in a playlist the MME will

process:
Element Attributes Default Description
<MaxByt es> 500000 The maximum number of bytes to allocating during processing of a

playlist.

continued. . .
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Element

Attributes Default Description

<MaxLi nes>

5000  The maximum number of lines (files listed) permitted for a playlist.
If used, this value overrides the value set by
CONFIG_MAX _PLAYLIST_LINESin confi g. h.

Configurable handling of unknown track titles

You can configure how the MME handles entries for unknown track titles in the MME
database, by setting the attribute for #®/nchr oni zat i on> element
<UnknownTi tl esNul | >.
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Depending on the attribute setting for this element, the MME will either:

placeNULL for thetitlefield of thel i br ar y table to indicate that the track title is
not known

or:

create a name for the track, and place this name ititlliesof thel i br ar y table.

The default setting fokUnknownTi t | esNul | >is “enabled” — useNULL and do not
attempt to build titles for tracks with unknown titles.dbnknownTi t | esNul | > is
set todi sabl ed, the MME will build names for tracks, based on the type of
mediastore on which the track is found, as follows:

Block filesystems — the filename, with the file extension stripped off.
CDDA — track number, wherérack is language-dependent.

DVD-audio —group numbertrack number, whergroup andtrack are
language-dependent.

DVD-video —title numberchapter number, whergitle andchapter are
language-dependent.

iPods — the corrected filename.

VCD/SVCD —track number, wherérack is language-dependent. Note, however,
that VCD/SVCD already use identifiers, so this value is never null.

This feature uses language stringsnre_dat a. sql to fill in information in the
following fields in thel anguages table:

unknown _track — string for building unknown title of CDDA and DVD-audio
tracks.

unknown_chapter — string for building unknown title of DVD-video tracks.
unknown_title — string for building unknown title of DVD-video tracks.

unknown_group — string for building unknown title of DVD-audio tracks.

Chapter 6 e Configuring Media Synchronizations 67



iPod synchronization [] 2009, QNX Software Systems GmbH & Co. KG.

iIPod synchronization

This section describes configuration options specific to iPod synchronizations. It
includes:

e The<i pod> elements

e Limiting the number of iPod folders synchronized

e Enabling automatic and complete iPod synchronizations

e Displaying the. FS_i nf o folder contents during iPod exploration

Q iPods devices may hold a very large number of media files. The preferred method for
working with iPod devices is taot synchronize them, but instead to use the MME'’s
explore API functions to explore specific folders as requested by the end user.

For more information, see the chapter Working with iPods inNiE Developer’s
Guide.

The <i pod> elements

The<MsS>/<i pod> element is a container element for elements specifying behaviors
for iPod synchronizations. It contains the elements listed in the table below:

Element Attributes Default Description

<synced_f ol ders> limit 32 The maximum number of synchronized iPod folders
permitted in the MME library. Set thiémit attribute to O
(zero) for no limits. See “Limiting the number of iPod
folders synchronized” below.

<aut o_sync> permitted fal se Override the MME’s default iPod synchronization
behavior, and automatically synchronize iPod devices on
discovery. See “Enabling automatic and complete iPod
synchronizations” below.

<full _sync> everything false Override the MME’s default iPod synchronization
behavior, and synchrongll paths in order to avoid
redundant work. See “Enabling automatic and complete
iPod synchronizations” below.

Limiting the number of iPod folders synchronized

In order to better manage its database, the MME provides a control for limiting the
number of folders with files added to its database during the synchronization of iPod
devices. This limit is set by the

.../<Synchr oni zat i on>/<M8S>/<i pod>/<synced_f ol der s>element. The default

is 32 folders. A value of 0 means no folder limit.
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When it synchronizes an iPod device, the MME synchronizes all the requested folders
on the iPod. There is no limit (other than available space for the MME database) to the
number of folders or files synchronized. However, on completion of the
synchronization, the MME checks for old folders with files from previous
synchronizations of the newly synchronized iPod device and, if necessary, it deletes
folders from old synchronizations to bring the total number of folders synchronized to
be equal to or as close as possible to the value specifieslinced_f ol der s>.

For example, assuming the value of 32 f@iynced_f ol der s>:

e The MME has previously synchronized the 25 folders with their files inside the
iPod foldercl assi cal .

e The end user requests a synchronization of all folders inside the iPod &ldes,
which contains 17 folders with files inside them.

e When the MME completes synchronizationedfvi s and its contents, it has a total
of 42 folders with files inside them (25 fromi assi cal plus 17 fromel vi s).

e In order to reduce the total number of synchronized iPod folders to 32, the MME
deletes from its database information for the first 10 folders inside the previously
synchronized iPod folderl assi cal .

Similary, assuming the default value of 32 tgynced_f ol der s>, if a previous
synchronization of an iPod yielded 40 folders, and the new synchronization of the
same iPod (or, what is more likely, of a portion of the iPod) yields 36 folders, the
MME will delete the 40 folders from the previous synchronization, leaving the
information and metadata for the 36 new folders in the MME database.

Enabling automatic and complete iPod synchronizations

The MME release implements two new configuration elements that allow you to
change the MME’s default behavior when it synchronizes iPods. Both these elements
are contained in theMsS>/<i pod> element:

e <auto_sync permtted="fal se"/>— when automatic synchronization is
globally enabled<€Aut omati ¢ enabl ed="true"/ >),the<aut o_sync>
element set tor ue configures the MME to automatically synchronize iPods. The
default setting i$ al se: do not synchronize iPod devices until requested to do so.

e <full _sync everything="fal se"/>— when this element is set ta ue, the
MME automatically synchronizes the entire contents of iPod devices. The default
setting isf al se: do not synchronize the entire contents of iPod devices.
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Displaying the .

e The MME’s explorer APl is the preferred method for discovering and accessing
files on iPods. If you synchronize an iPod device, it is best to use directed
synchronization so that you synchronize only the directories requested by the user.

e Setting<aut o_sync pernitted="true"/>and<full _sync
everyt hi ng="t rue"/ >to have the MME automatically synchronize the
complete contents of iPod devices can be useful to demonstrate iPod integration in
the MME, butthis configuration is not recommended for production environments.

For more information about synchronizing iPods, see:
e ‘“Limiting the number of iPod folders synchronized” above

e “Synchronizing iPods” in th&MME Developer’s Guide chapter Working with iPods

FS i nf o folder contents during iPod exploration

The<Confi gur ati on>/<Expl or er > element sets behavior characteristics for the
MME's Explorer API. It contains theMsX> element, which in turn contains the
<i pod> element.

The<i pod> element has one attributshow_all, which determines whether the
. FS_i nf o folder and its contents are visible during exploration of an iPod. The
default isf al se: do not show the FS_i nf o folder and its contents.

Plugin support

Like the MME, plugins can take their configuration values from the MME
configuration filepme. conf , or from built-in defaults. Plugins should provide their
built-in defaults so they can be used if the MME configuration file is not specified or
available.

The MME configuration file includes a reserved media data (MDP) plugin
configuration area under tk&ynchr oni zat i on>/<MDS>/<pl ugi n nane>. In this
part of the configuration file, you may create your own structure for assigning your
initial configuration, using thedvdi f o> elements as an example.

DVD IFO parser support

The MME has configuration elements to allow control over DVD IFO parsing and for
adding DVD device types to the library. These elements are

the same for DVD-audio and DVD-video mediastores, and are found under the elements
<Confi gur at i on>/<Dat abase>/<Synchr oni zat i on>/<MDP>/<dvdi f o>/<dvdaudi o

| dvdvi deo>. They are described in the table below.
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Synchronization constants

Element

Attributes Default Description

<devi cefi d>

<chapterfids>

create true Determines if a device file ID for the entire mediastore is added
to the library during synchronization.

create true  Enables or disables the IFO parser. If the IFO parser is enabled,
synchronization will find individual tracks on the DVD.

Item selection based on time of entry

The MME includes a configuration option that you can set to prevent the
synchronization metadata pass (pass 2) from updatintashesync column in the

l'i brary table. This capability allows you to select entries fromithér ary table

based on the time the entries were first entered in the database by the synchronization
file and folder discovery pass (pass 1), instead of based on when the metadata for these

entries was updated.

The default for thecPass TwoSet sLast Sync>element ig r ue: update théast sync
column during the synchronization metadata pass.

Synchronization constants

The table below lists the default synchronization management constants.

Constant Value Description

CONFIG_DEF_SYNC_AUTOMATIC true Automatically synchronize mediastores on detection.

CONFIG_DEF_THREAD_PRIORITY 0 The priority for synchronization threads. Setto 0 to
usenme startup values. See “Configuring
synchronization thread priorities” above.

CONFIG_DEV_DVDA_FID_CREATION true Add adevice file ID for the entire mediastore to the
library during synchronization.

CONFIG_DEV_DVDA_IFO_PARSING true Enable or disable the IFO parser. If the IFO parser is
enabled, synchronization will find individual tracks on
a DVD-audio.

CONFIG_DEV_DVDV_FID_CREATION true Add a device file ID for the entire mediastore to the
library during synchronization.

CONFIG_DEV_DVDV_IFO_PARSING true Enable or disable the IFO parser. If the IFO parser is

CONFIG_DEF_DVD_SKIP_DURATION_ZERO true
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enabled, synchronization will find individual tracks on
a DVD-video.

Don't synchronize entries (i.e. DVD-video chapters)
with a duration of O milliseconds.
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This chapter explains how to configure the MME metadata support, including image
pre-processing.

Metadata in the MME database

This section describes configuration settings that determine some metadata
characteristics in the MME database:

e Populating the i br ar y table metadata during playback
e Limiting the length of metadata strings

For information about configuring synchronization behavior, see the chapter
Configuring Media Synchronizations.

Populating the | i br ary table metadata during playback

The MME can be configured to write to thé br ar y table the metadata it has for the
currently playing track in thaowpl ayi ng table.

This option is set by theSynchr oni zat i on> element
<Updat eLi br ar yFr omNowpl ayi ng>in the MME configuration file. The default
setting is “off”: do not update thki br ar y metadata from theowpl ayi ng table.

With this option enabled, depending on your environment and your performance
requirements, you may configure your system to perfrom only the first synchronization
pass, then populate the metadata inithbr ar y table only as tracks are played.

Limiting the length of metadata strings

The<Met adat aSt ri ngMaxi muns> element containsnet adat ast ri ng>elements
that you can use to limit the length of the metadata strings that the MME writes in its
database.

The default configuration is taot limit the length of metadata strings. To change this
configuration, remove the comments from around<ifet adat aSt r i ngMaxi nuns>
element, and update the attributes for ¢het adat ast ri ng> elements as required.

These attributes are:
¢ field — identify the metadata; corresponds to a field inlthér ary_* tables

e maximum — sets the maximum number of characters the MME will write to the
database for théeld

Below is a sampl&Met adat aSt ri ngMaxi nuns> element:

<Met adat aSt r i ngMaxi mumns>

<netadatastring field="artist" nmaxi nun="1024"/>
<net adat astring fiel d="al bunt maxi mume"1024"/>
<met adat astring field="genre" maxi num="1024"/>
<met adat astring field="conposer" naxi num="1024"/>
<net adat astring fiel d="category” nmaxi nun="1024"/>
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<netadatastring field="title" maxi mume"1024"/>

<net adatastring fiel d="conductor" maxi nun="1024"/>
<net adat astring fiel d="sol oi st" maxi mume"1024"/>
<net adat astring fiel d="ensenbl e" naxi nunm="1024"/ >
<met adat astring fiel d="opus" nmaxi nun="1024"/>

<met adat astring field="description" maxi mun¥"1024"/>
</ Met adat aSt r i ngMaxi nuns>

Artwork support

<Met adat al nt

Element

The MME'’s metadata interface is used to retrieve artwork associated with media files.
This section describes MME metadata interface configuration options. Metadata
interface configuration elements are under4het adat al nt er f ace> top-level
container element in the MME configuration fitee. conf :

e <Met adat al nt er f ace>elements
e Image extraction
e External artwork

For information about how to use the metadata interface to retrieve artwork, see the
chapter Metadata and Artwork in tidME Developer’s Guide.

er f ace> elements

The table below lists the top-level container elements inside the in
<Met adat al nt er f ace>:

Default  Description

<Ext er nal Art wor k>

<l mageExt racti on>

<l magePr ocessi ng>

Example

<Met adat al nt er f ace>
<l mageExtracti on>

n/a Container for elements defining external artwork search behavior. See
“External artwork” below.

n/a Container element for image extraction configuration elements. See
“Image extraction” below.

n/a Container element for elements used to configure custom processing
modules. See “Image pre-processing” below.

Below is an example of a sample metadata interface configuration:

<Tenpor arylLocation path="/tnmp"/>
<Per si st ent Locati on enabl ed="true" path="/i nmagecache" maxsi ze="0" prune_al gorithne"0"/>

</ | mageExtracti on>
</ Met adat al nter f ace>
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Image extraction

The elements inside tha nageExt r act i on>element configure locations and paths
to be used by the MME'’s image extraction API. These elements are listed in the table

below:

Element Attributes Default

Description

<l mageExt ensi on> value

<Per si st ent Locati on> See below. "/i magecache"

<Tenpor arylLocation>  path [t np/

<Per si st ent Locat i on> attributes

User-defined extension to append to the
generated image URL that is returned when
loading images. The default is to append no
extension to the image URL.

The permanent location for extracted
images; see<Per si st ent Locat i on>
attributes” below.

The path to a temporary location for storing
images. This location needs to persist only
for the duration of the MME life span. The
MME must have read/write access to this
location.

The<Per si st ent Locat i on>element supports the following attributes:

e path — the path to a “permanent” location for storing images. This location must
persist when the MME powers down and restarts. The MME must have read/write

access to this location.

e enabled — boolean enabling or disabling of the persistent image cache.

e maxsize — the maximum number of image bytes to cache before pruning older

cache entries from the cache.

e prune_algorithm — the algorithm to use when pruning files from the persistent
image cache. The algorithms are as follows:

- 0 (Oldest Hit Files) — (default) remove cached entries with the oldest access

times first.

- 1 (Least Hit Files) — remove the least frequently accessed cached entries first.
- 2 (Least Hit/FIFO) — remove the oldest and least hit cached entries first.

Q Support for the<Per si st ent Locat i on>element will be implemented in a future

release.

April 28, 2009
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External artwork

The MME includes configuration elements that define if and how the MME’s metadata
API functions search for external artwork (images not embedded in a media file, but
placed in folders adjacent to the media file). The table below lists these elements:

Element Attributes Default Description

<Art wor kFi | eNames> Container element for
<Fi | eSpeci fi er >elements
that define regular expressions
used for external artwork
searches. See
“<Fi | eSpeci fi er >elements”
below.

<Sear chBehavi our>  See below. never  Configure behavior for external
artwork searches. See
“<Sear chBehavi our >
attributes” below.

<Sear chBehavi our > attributes

The<Sear chBehavi our > element defines when and how the MME'’s metadata API
searches for external artwork, if it has been requested to load artwork for a media file.
This element has three attributes:

e when — set when to search for external artwork; possible values are:

- never — default: never search for external images; other
<Sear chBehavi our > attributes are irrelevant when thden attribute is set to
never

- al ways — always search for external images

- noi mages — search for external artwornly if no images are embedded in the
media file

e ignore_case — make the search matching rule case sensitive; set to ¢itheror
f al se; default ist r ue: not case sensitive

e search limit — the maximum number of files in a folder to examine before
abandoning the external artwork search; default is the value set by
CONFIG_DEF_MDI_EXT_ARTWORK_SEARCH LIMIT

For example:

<Ext er nal Artwor k>
<Sear chBehavi our when="al ways" ignore_case="true" search_|imt="100"/>

</ Ext er nal Art wor k>
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<Fi | eSpeci fi er > elements

The<Fi | eSpeci fi er >elements defines regular expressions that the MME will
match against when searching for external artwork files. You can define multiple
<Fi | eSpeci fi er > elements, up to the maximum set by
CONFIG_MAX_ARTWORK_FILE_SPECIFIERSA <Fi | eSpeci fi er > element has
one attributeyalue, which specifies a foldername, and a file extension:

<Ext er nal Artwor k>
<Artwor kFi | eNanes>
<Fi | eSpeci fier value="folder\.jp[e]?g"/>

<Fi | eSpeci fier value="al bum .jp[e] ?g"/>

</ Art wor kFi | eNames>
</ Ext er nal Art wor k>

Q Note that optional letters can be used in the file extension string. For example, the
configuration below instructs the MME to search fhig der andal bumdirectories
for files with extensions of eitherj pg or . j peg. If the <Sear chBehavi our >
element’'signore_case attribute is set to r ue the MME will also search for files with
. JPGor. JPEGextensions.

CONFIG_MAX_ARTWORK_* constants

The following constants specify limits used when searching for external artwork:

Name Value

CONFIG_MAX_ARTWORK_FILE_SPECIFIERS 32
CONFIG_MAX_ARTWORK_FILE_SPECIFIER LENGTH 64
CONFIG_MAX_ARTWORK_FILE_EXTENSION LENGTH 8
CONFIG DEF_MDI_EXT_ARTWORK_SEARCH LIMIT 100

Image pre-processing

The MME’s image processing capabilities are configured through the
<Met adat al nt er f ace>/<l magePr ocessi ng> element.

To enable image pre-processing, you must:
1 Configure the image processing library.
2 Enable one or more image processing modules.

3 Configure image processing profiles.
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For information about image pre-processing, see the chapter Metadata and Artwork in
the MME Developer’s Guide.

Q A patch is required to enable the selection of JPEG image quality when performing
image pre-processing. This patch is available in the archive
pat ch- 640- 1383-i ng- qual i ty. t ar,under the Foundry27 Multimedia project’s
“Downloads” tab.

Configuring the image processing library

To enable image processing you must configure the image processing library by
having the following configuration fileet ¢/ syst emf confi g/ i ng. conf present
on the system and configured for the required codecs, as shown below:

[ ng_codec_bnp. so]
m nme=i mage/ bnp: i mage/ x- bnp: i mage/ x- bi t map: i mage/ x- xbi t map: i nage \
/ X-wi n-bi t map: i mage/ x-wi ndows- bnp: i nage/ ns- bnp: i mage \
/ x-ms- bnp: appl i cati on/ bnp: appl i cation/ x-bnp: application \
/ x-wi n-bi t map: appl i cation/ previ ew
ext =bnp
[ing_codec_gif. so]
m nme=i mage/ gi f: /i mage/ x- xbi t map: i mage/ gi _
ext =gi f
[imy_codec_j pg. sO]
m nme=i mage/ j peg: i nage/ j pg:inmage/jp_: application \
/'j pg: application/x-jpg:imagel/ pjpeg:image \
/ pi peg: i mage/ vnd. swi ft vi ewj peg: i mage/ x- xbi t map
ext =j pg: j peg
[i mg_codec_png. s0]
m nme=i mage/ png: appl i cati on/ png: appli cati on/ x- png
ext =png
[i mg_codec_sgi . so]
m me=i mage/ sgi : i mage/ x- sgi : i mage/ x-sgi -rgba: i mage \
/ x-sgi -bw i mage/ r gb: i mage/ x-rgb
ext =sgi : rgb: rgba: bw
[img_codec_tga. so]
m nme=appl i cati on/tga: application/x-tga:application \
/ x-targa:inmage/tga:inmge/ x-tga:inage/targa:inmge/ x-targa
ext =t ga
[ mg_codec_pcx. s0]
m nme=appl i cati on/ pcx: appli cati on/ x-pcx: i mage \
/ pcx: i magel/ x- pcx: i mage \
/ x- pc- pai nt brush: zz-appl i cation/zz-w nassoc- pcx
ext =pcx

For more information about therg. conf configuration file, seemg_lib_attach() in
the Advanced Graphics Developer’s Guide.
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Enabling an image processing module

<dl | > element

Example

April 28, 2009

The MME includes the image processing modube- i ngpr c- gf . so. However, by

default, no image processing modules are loaded into the MME.
The<Conver si onThr eadOpt i ons>and<Li br ari es> elements, are located inside

the<l magePr ocessi ng>element in the MME configuration file.

The table below describes these elements:

Element Attributes Default Description

<Conver si onThr eadOpt i ons> priority 0 Set attributes
associated to the
image conversion
thread run when a
image loading occurs,
with a profile. The
priority is an absolute
priority. The default is
0: run at the same
priority as the MME.

<Li braries> Container for one or
more<dl | > elements.
See «dl | > element”

below.
The table below describes tkel | > element:
Element Attributes Default Description
<dl | > name empty  Set the name of the image processing module.

One or more of these elements must be set to
enable the MME’s image processing
capabilties.

To enable the MME’s image processing capabilties, you must remove the comments
around the<Li br ari es>and<dl | > configuration elements, then restart the MME.
You can add newd! | > elements for new image processing modules, as required.

The example below shows a portion of the MME configuration file enabling the
nmme- i ngpr c- gf . so image processing module:

<l magePr ocessi ng>
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<Li brari es>
<dl | nane="nme-i ngprc-gf.so"/>
</ Libraries>

</ I magePr ocessi ng>

CAUTION: If you do not enable the image processing module, or if there are no
image processing modules configured, attempts to use a defined image processing
profile through the MME’s metadata interface will fail with &MNVAL error.

Configuring image processing profiles

Image processing profiles determine how an image is transformed and transcoded
when it is loaded through the MME’s metadata API. Image profiles are defined by
multiple <Pr of i | e> elements and their sub-elements inside the

<l magePr ocessi ng> element.

The table below describes tker of i | e> element:

Element Attributes Default Description

<Profile> index Multiple profile elements specify how an image should be processed
when uploaded through the MME’s metadata API. Titraex
attribute is arequired profile number, to which you set the
mme_metadata_image load() function’simage _format_profile
parameter so the the MME processes the image according to this
profile.

The table below describes tk@r of i | e> element’s sub-elements that determine
image processing specifics:

Element Attributes Default Description

<Tr ansf or n» Container for one or more possible sub-elements, such as
<Scal e> and<Rot at e> that define how to transform an image
being loaded.

<Transcode> Container for transcoding elements, suck@st put >, which

determines th output format for an image.

Q Values passed to element attributes should be enclosed in double quotation marks. For
example:

<SoneEl enment sone_attribute="sone_val ue">
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The <Tr ansf or n» element and its sub-elements

The<Tr ansf or m» element contains sub-elements that define how to transform an
image that is being loaded with the current profile. All sub-elements are processed in
the order in which they are defined. Currently, supported elements are:

e <Scal e>

e <Rot at e>

<Scal e>
The<Scal e> element supports the following attributes:
e width — the width of the image, in pixels (default) or as a percentage
e height — the height of the image, in pixels (default) or as a percentage

e percentage — determine how th&idth andheight attributes are interpreted. If
percentage is set tot r ue, the values fowidth andheight are interpreted as
percentages of the original image width and heighpettentage is set tof al se or
not specified, the values fanidth andheight are interpreted as a number of pixels.

If only one of thewidth andheight attributes is specified, the image is scaled to the
specified size, maintaining its original aspect ratio.

<Rot at e>
The<Rot at e> element supports the following attribute:
e method — specify how to rotate the image. Supported rotations are:

- 90cw — rotate 90 degrees clockwise
- 90ccw — rotate 90 degrees counter clockwise
- 180 — rotate 180 degrees

The <Tr anscode> element and its sub-elements

The<Tr anscode> element contains sub-elements that define how to transcode an
image that is being loaded with the current profile. All sub-elements are processed in
the order in which they are defined. Currently, the only supported element is:

e <Qut put >
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Y

<Qut put >

Example

If the <Tr anscode> element is:

e not specified in a profile, the image will be encoded back into its original format

e specified in a profile, it must be thast element listed inside thePr of i | e>

element

The<Qut put > element supports the following attributes:

e encoding — the output image coding. Currently supported output codings are:

- jpeg — JPEG image format
- bmp — BMP image format
- gif — GIF image format

- png — PNG image format

- tiff — TIFF image format

- ppm — PPM image format

e format — the output image format. Currently supported formats are:

- mono — monochromatic bitmap with 1 bit per pixel, packing 8 pixels per byte

- grey — 8-bits per pixel graymap

- rgh24 — 24-bits per pixel RGB, with 8 bits per channel as an ordered byte

sequence

e (quality — the image quality, for codecs that support compression. Valuse can be
from 0-100, with 100 as the highest quality

Below is an example of an image processing element and its sub-elements:

<l magePr ocessi ng>
<Li braries>
<dl | nane="nme-i ngprc-gf.so"/>

</ Li braries>

<Profile index="0">
<Transf ornp
<Scal e wi dt h="500"/>
</ Tr ansf or n»
</Profile>
<Profile index="1">
<Transf ornp
<Rot at e et hod="90cw'/ >
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<Scal e wi dt h="150" hei ght ="100"/>
</ Tr ansf or n»
<Transcode>
<Qut put format="jpeg"/>
</ Transcode>
</Profile>

</ | magePr ocessi ng>

Metadata synchronizers

The MME includes support for CDText, Gracenote and Musicbrainz metadata
synchronizer plugins:

e Metadata synchronizer ratings
e Gracenote

e MusicBrainz

Metadata synchronizer ratings

The container elements for these plugins are used to enable or disable the plugins, and
to set their ratings:

Element Attributes Default Description
<cdt ext > enabled true  Enable and set the rating for the CDText metadata
synchronizer.
rating 80
<gr acenot e> enabled true  Enable and set the rating for the Gracenote
metadata synchronizer.
rating 71
<nusi cbrai nz> enabled true Enable and set the rating for the MusicBrainz
metadata synchronizer that performs internet
HTTP queries to the Musicbrainz web service.
rating 71
<nusi cbrai nz_enbedded> enabled true  Enable and set the rating for the MusicBrainz
metadata synchronizer that uses a QDB database.
rating 70
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Using synchronizer ratings

The metadata synchronizer container elements have attributes to enable or disable the
relevant synchronizers, and to set their ratings. If more than one synchronizer is, the
MME attempts to obtain metadata through the synchronizer with the highest rating.

If a synchronizer is not specifically disabled by its configuration elemengbled

attribute, it is considered enabled. The example below shows the CDText synchronizer
enabled, and the Gracenote synchronizer disabled:

<Synchroni zat i on>
<NDP>
<cdtext rating="80"/>
<gracenote enabl ed="fal se" rating="70">

</ NDP>
</ Synchroni zati on>

Gracenote support

Configuration elements for the Gracenote plugin are under the elerkbRt, in
element<gr acenot e>. As well as containing other elements for configuring
Gracenote plugins, this element has two attributes that enable or disable the plugin,
and rate the plugin if it is enabled.

The elements contained under g acenot e> element are listed in the table below:

Element Attributes Default Description
<keyfil e> empty  Path to Gracenote key file.
<dat abasepat h> empty  Path to the Gracenote database.
<cl assi cal > enabled true  See “Gracenote classical genres”
below.
Gracenote implementation requires special licensing. Contact QNX for more
information.

Configurable rating for Gracenote server plugin

The MME includes support for a rating for the Gracenote client/server plugin. This
feature uses theVDP>/<gr acenot e_sr vr > element and its sub-element
<nmount pat h>to set a rating for the Gracenote metadata synchronizer plugin.

The table below describes thgr acenot e_sr vr > element:

86  Chapter 7 o Configuring Metadata Support April 28, 2009



00 2009, QNX Software Systems GmbH & Co. KG. Metadata synchronizers

April 28, 2009 Chapter 7 e Configuring Metadata Support 87



Metadata synchronizers 0 2009, QNX Software Systems GmbH & Co. KG.

The table below describes tkgr acenot e_sr vr > sub-elemen&nount pat h>:

Element Attributes Default Description

<nount pat h> empty  Path to the Gracenote server; defining
this path enables the rating.

To set the rating for the Gracenote server plugin, simply adjustatieg value amd
provide the path to the server. For example:

<NDP>
<gracenote_srvr rating="88">
<nount pat h>/ dev/ gr acenot e</ nount pat h>
</ gracenote_srvr>

</ VNDP>

Gracenote classical genres

Setting the<cl assi cal > element'senabled attribute tot r ue instructs the MME to
extract the Gracenote metadata specified bytjenr ekey> elements'genre
attributes.

The code sample below shows the explicitly configured genres in the MME
configuration file:

<cl assi cal enabl ed="true">
<genr ekey genre="Baroque"/>>
<genr ekey genre="Chanber Misic"/>>
<genr ekey genre="Choral "/ >>
<genrekey genre="Cl assical Guitar"/>>
<genr ekey genre="Cont enporary"/>>
<genr ekey genre="Ensenbl es"/>>
<genr ekey genre="Ceneral C assical"/>>
<genr ekey genre="Japanese C assical "/ >>
<genr ekey genre="Medi eval "/ >>
<genr ekey genre="Ronmantic Era"/>>
<genr ekey genre="Pi ano"/>>
<genr ekey genre="Renai ssance Era"/>>
<genr ekey genre="Strings"/>>

</ cl assi cal >

MusicBrainz support

The MME supports using the MusicBrainz metadata synchronizer to retrieve metadata
from a QDB database, and from the MusicBrainz web service.

Configuration elements for the MusicBrainz metadata synchronizersplugin are under
the elemenkMDP>. These elements enable or disable the two types of metadata
synchronization, and rate them plugin if they are enabled. These elements are
described with the other metadata sychronizer configuration elements under the
“Metadata synchronizers” heading above.
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Path to Musicbrainz database
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The<nusi cbrai nz_enbedded> element includes thedat abasepat h> element,
which defines the path to the QDB database with the MusicBrainz metadata. The
default path defined by this element idev/ qdb/ nmusi cbr ai nz

Music Brainz implementation requires special licensing. Contact QNX for more
information.
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This chapter explains how to configure the MME'’s playback behavior. It includes:
e Playback behavior configuration elements
e Configuring playback behavior

¢ Digital Rights Management (DRM)

Playback configuration elements

All playback configuration elements are under &R ayback> element. The table
below lists these elements. For simplicity, &l ayback> element is included in the
table.

Element Attributes Default Description

end”  Configure how the MME
increments the number of times a
track has been played. See
“Configuring how plays are
counted” below.

<Pl ayback> played_count

<At EndCF Seek> play Set MME behavior at end of a
seek operation. This element can
be set to either “play”: play
forward, or “seek”: continue
seeking. Note that devices, such
as iPods, that manage their own
track sessions may not honour
this setting.

<Consecut i vePl ayEr r or sBef or eSt op> 5 Set the number of consecutive
times the MME will attempt to
initiate playback of different
tracks in a track session count
before it reports a tracksession
failure. See “Configuring track
session failure settings” below.

continued. ..
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Element Attributes Default Description

<Devi ceRenpval SavesSt at e> true If this option is enabled, the
MME automatically saves the
track session state when a
mediastore is removed during
playback. With this option
enabled, there is no need to call
mme_trksession_save_state()
after receiving an
MME_PLAY_ERROR DEVICEREMOVED
event.

<Ski pUnpl ayabl e> enabled fal se If this option is enable, the MME
automatically skips files marked
as unplayable without sending an
error message. See
“Automatically skip files marked
as unplayable” below.

<Tr ksessi onVi ewAut oWit e> true  Determines if the MME
automatically writes track session
views to the database, or if keeps
them in memory and writes them
out only when specifically
requested to do so by a call to
mme_trksessionview_writedb().

<Trksessi onVi ewDel ayAfterWite> 0 The time, in milliseconds, to
delay after finishing writing to
thet r ksessi onvi ewtable.

<TrksessionVi ewWiteSi ze> 1000 Set the number rows that the
MME writes or deletes from the
trksessi onvi ewtable at at
time. See “Setting the number of
tracks written to the
trksessi onvi ewtable” below.

Playback constants

The table below lists the default playback management constants.
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Configuring playback behavior

This section describes how to use the playback configuration elements and their
attributes to set playback behavior.

Setting the number of tracks written to thet r ksessi onvi ewtable

The elemenk&Pl ayback>/<Tr ksessi onVi ewW i t eSi ze> sets the number of rows
(IDs of tracks in the track session) that the MME writes or deletes from the
trksessi onvi ewtable at at time. The more rows the MME writes at a time, the
better the MME performance for track changes during playback, but the longer the
trksessi onvi ewtable will be locked when it is updated.

Configuring track session failure settings

The elemenkPl ayback>/<Consecut i vePl ayEr r or sBef or eSt op> sets the
number of consecutive times the MME will attempt to initiate playback of different
tracks in a track session count before it delivers the event
MME_EVENT_FINISHED WITH_ERRORto report a playback failure requiring action
by the client application.

Note that if the number of tracks in a track session or, if in repeat mode, the number of
tracks to repeat is less that the value<Gbnsecut i vePl ayEr r or sBef or eSt op>,

the MME will count to the lesser value before reporting the track session failure. For
example, if repeat mode is setMME_REPEAT_SINGLE and

<Consecut i vePl ayErr or sBef or eSt op>is set to 5, the MME will deliver the
MME_EVENT_FINISHED WITH_ERRORevent after it has failed to play the one track

it has been asked to repeat. It will not make five attempts to initiate playback of the
same track.

Incrementing the error count

The MME increments the consecutive play error count if:
e playback cannot be started on a track

e an error prevents playback of a track to completion

Resetting the error count

April 28, 2009

The MME resets the consecutive play error count if a client:
e starts playback of a tracksession at any given offset

e resumes playback of a tracksession

e stops playback

e forces playback to the next or the previous track
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Configuring seek mode

You can configure how the MME behaves whame_play set speed() reaches the

end of a track. kAt EndOf Seek> is set toseek, the seek operation is continued

through to the next or previous track in the track session. If there is no next or previous
track, seeking stops. At EndCf Seek> is set topl ay, in a forward seek operation,

once the end of the current track is reached, the MME begins playing the next track in
the track session at normal speed. In a reverse seek operation, when the beginning of
the current track is reached, it is played at normal forward speed.

Playback pre-queuing

Y

The MME offers playback pre-queuing. When playback pre-queuing is implemented,
the MME indicates to theo- nedi a- * component playing the current track the next
track it should play before it finishes, so that- medi a can reduce to a minimum any
gap between tracks.

Support for playback pre-queuing depends on the spéaificredi a- * component

used to play tracks. Theo- medi a rmf _gr aphbui | der module, for example, uses
thepr e- buf f er option to set how much of the next graph it builds between the time
the currently used graph has finished reading a track and the time it finishes playback.
For more information, seenfrf _gr aphbui | der options” on the o- medi a page of

the MME Utilities Guide.

Playback pre-queuing is enabled in the MME by default; when it is enabled,
i o- medi a implements playback pre-queuing according to its settings.

If you playback pre-queuing is not supported by the nedi a- * component used to
play tracks, the MME does not telb- medi a what track it wants to play after the
currently playing track has finished. It waits untd- nedi a announces that it has
completed playback of the current track before requesting playback of a new track.

Playback pre-queuing affects autopause behavior. For more information, see
mme_ setautopause().

Automatically skip files marked as unplayable

The<Ski pUnpl ayabl e>element configures the MME's behavior when it encounters
a file marked as unplayable. The default setting for this elemértlise: attempt to
play all files and handle errors according to the error handling configurations.

To configure the MME to skip files that have been previously marked as unplayable,
set the<Ski pUnpl ayabl e> element'senable attribute tot r ue. With this
configuration, the MME treats unplayable files as though they did not exist. It:

e checks the value of th@layable field in thel i br ar y table
e skips any files with thelayable field setto Oi brary. pl ayabl e == 0)

e doesnot send any events or errors to indicate that it skipped an unplayable file
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Q e Unplayable files are visible in the track session view if they match the select
statement used to populate the the track session.

e You can have your client application filter out files marked as unplayable by
including the claus®HERE pl ayabl e=1, in the SQL SELECT statement you use
to build your library-based track sessions.

See also “Marking unplayable files” in tiME Developer’s Guide chapter Playback
Errors.
Configuring how plays are counted

The playback includes an attribute that allows you to set how the MME increments the
number of times a track has been played and records it ifuthebay count column
of thel i br ary table.

This attribute played count can be set to any of the following values:
e “off” — do not increment the count

e ‘“start” — increment the count when playback of the track begins
e “end” — increment the count when playback of the track ends

The default value foplayed count is “end”.

Configuring Digital Rights Management (DRM)

The MME’s PlaysForSure (PFS) modulef s- pf s supports Microsoft’s Windows
Media DRM 10 for WMA content on PFS devices. If you will use DRM-enabled
devices on your system, you should stast f s with thedr moption, so that it checks
for the required files and exits if it does not find them. This strategy ensures that the
MME does not fail when it attempts to playback DRM-protected media. For more
information, see of s- pf s. so in the MME Utilities Reference.
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This chapter explains how to configure the MME'’s media copy and ripping behavior.It
includes:

e Media copy and ripping configuration elements
e Configuring the destination

e Media copy and ripping constants

Media copy and ripping configuration elements

The table below list media copy and ripping configuration elements. All media copy
and ripping configuration elements are under<fenf i gur at i on>/<Copyi ng>
element.

Element Attributes Default Description

<Del et eOnError > type none Delete the current entry from the
copyqueue table, based on the value
of thetype attribute. See “Error
management” below for more detailed
information.

<Encodi ng> empty

<Encodi ng>/<ENCODEFORVATI D> 2 Default encode format for ripped
media. The value for this element
corresponds to a row in the
encodef or mat s table. The default
setting (2) is for the wav format.

<Mbde> background Set media copy and ripping mode. If
set tobackgr ound, playback has
priority. If set topri ori ty, media
copy and ripping operations have
priority.

<Updat eMet adat a> enabled true If the accurate field in thel i brary
table for the file is set to 0 (zero)
indicating that the metadata is not
accurate, before copying or ripping the
file, the MME synchronizes the source
file so its metadata is accurate.

Error management

The<Del et eOnEr r or > configuration element controls copying and ripping
operations when they encounter errors.
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The following flags determine when the MME automatically deletes entries from the
copyqueue table, and their equivalent setting for thBel et eOnEr r or > type
attribute:

Constant Value type Description
CONFIG_DELETE_ON_TYPE_NONE 0 none Do not automatically delete
copyqueue table entries
CONFIG_DELETE_ON_TYPE_ANY 1 any Delete thecopyqueue table
entry on any error.
CONFIG_DELETE_ON_TYPE_NR 2 nonr ecover abl e Delete thecopyqueue table
entry on a nonrecoverable error.
CONFIG_DEF_COPYING DELETE_ON_TYPE — none Do not automatically delete

copyqueue table entries

Nonrecoverable errors

The mediacopier considers a nonrecovereable error to be an attempt to copy or rip a
file that meets one or more of the following criteria:

e DRM or copy protected
e corrupt
e uses and unsupported codec

If the nonrecoverable option is setfel et eOnEr r or
t ype="nonr ecover abl e"/ > files that meet any of the above criteria are
automatically removed from the copy queue.

The nonrecoverable setting dasst cause the mediacopier to remove from the copy
gueue files that generate read errors . To remove files (scratched or bad media) that
cause read errorand files that are DRM or copy protected, corrupt, use unsupported
codecs, set thiype attribute to" any" .

Configuring the destination

This section describes the media copying and ripping destination configuration
elements:

e <Desti nati on>elements
e The default destination mediastore
e Overwriting files

e Files with insufficient metadata
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<Dest i nati on> elements

The elements in the table below configure destination parameters for media copying
and ripping operations. They are under #@pyi ng>/<Dest i nat i on>element.

Element Attributes Default Description

<Fi | enanme> Default name to assign to ripped files:
$O0TRACK-$TITLE(date=$DATESTAMP,
time=$TIMESTAMP, srcfid=$SRCFID)

<FileOverwite> fal se If set tot r ue, overwrite destination files during
ripping operations.

<Fol der > Default destination folder for ripped files:
Iripped/$ARTIST/$SALBUMI

<l gnor eNonAccur at e> enabled fal se If set tot r ue, when file metadata is not
accurate, use the default file name defined by
the<Fi | enane> element.

<Medi ast or eMount pat h> /media/drive  The path to the default destination mediastore
for copied and ripped media.

<PreservePat h> enabled fal se If set tot r ue, preserve folder paths from source
mediastore on the destination mediastore. For
information about how to override this setting
for individual copy operations, see Using the
$*PRESERVE PATH* template strings in the
MME Developer’s Guide.

The default destination mediastore

The default destination mediastore is identified by its mountpath. This mountpath:

e is specified by th&Copyi ng>/<Dest i nat i on>/<Medi ast or eMbunt pat h>
configuration element; its default value/isedi a/ dri ve

e must match exactly the entry in thedi ast or es table’smountpath column

The MME evaluates the values for the destination mediastore when it adds items to the
copy queue. It checks the valuerafe_nedi acopi er _i nfo_t . dst nsi d, and if

this value is set to 0 (use the configured default), it writes the copied or ripped files to
whatever mediastore is at the configured destination path. Thus, for example, if you
set the value o&Medi ast or eMount pat h>to/ f s/ usb0, the MME will write

copied and ripped files to whatever mediastore is at this path.

Overwriting files

The elemen&Copyi ng>/<Dest i nat i on>/<Fi | eOver wri t e>allows the
overwriting of destination file during ripping operations. If the attribute of this element
is set tot r ue, when the MME encounters in the destination directory a copy of a file
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it is ripping, it will overwrite the file, but still deliver the event
MME_COPY_ERROR FILEEXISTS.

Files with insufficient metadata

If metadata is not available for the template, the MME will insert a default value, such
as “Unknown Artist” for$ARTIST from thel anguages table.

The<I gnor eNonAccur at e> element allows you to choose a different filename if the
metadata is not marked as accurate. If you have valid metadata, you may want to use
the destination filename you have provided, but if the metadata is not valid, you may
wish to choose a different filename to guarantee its unigueness.

For example, if you choose the destination filen&®eRACK-$TITLE and the
metadata is not available, the MME will assign the track nafie Unknown

Ti tle. wma”. If you have another CD with no metadata, you will get the same track
name for tracks on that CD. Setting thiegnor eNonAccur at e> flag tells the MME

to ignore the filename template you requested and fall back to the default template
specified in theonf i g. h andnme. conf configuration files. A template such as
“$OTRACK-$TITLE_$SRCFID will guarantee that all filenames are unique by
appending the source tracks’ file IDf&§) to the filenames.

Media copy and ripping constants

Constant

The table below lists default media copy and ripping management constants.

Value Description

CONFIG_DEF_COPYING_MODE 0 Perform media copy and

ripping in the background.
Playback has priority.

MME_MEDIACOPIER_MODE_BKG 1 Perform media copy and

ripping in the foreground.
Copy and ripping have priority.

CONFIG_DEF_COPYING DEST MEDIA_STORE "/ medi a/drive" The default destination folder

for copy and ripping. See
“Configuring the destination”
above.

CONFIG_DEF_COPYING ENCODEFORMATID 2 The default ripping is to WAV

format.

continued. . .
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Media copy and ripping constants

Constant

Value

Description

CONFIG_DEF_COPYING_DEST_FOLDER

CONFIG_DEF_COPYING_DEST_FILENAME

CONFIG_DEF_COPYING_PRESERVEPATHENABLED

CONFIG_DEF_COPYING_IGNORE_NONACCURATE_ENABLED

April 28, 2009

*%*

fal se

fal se

The default destination folder
for ripping. Name must be
unique. See “Configuring the
destination” above.

* Default value is
“Iripped/$ARTIST/$SALBUMT.

The default filename template

for copied and ripped files. See

“Files with insufficient

metadata” above.

** Default value is “$0TRACK-
$TITLE(date=$DATESTAMP,time=$TIMESTK

Enable creation of folder paths
to the copied file. If set to

f al se the copy operation will
copy all files to the same folder.

Enable use of default copying
template if metadata is not
accurate. If set tbal se, files
with inaccurate or incomplete
metadata may produce copied
files with metadata that is not
unique.
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The MME’s behavior can be configured by settings chosen for its components and
plugins, and for the QDB, and for some Neutrino components that are external to the
MME. This chapter includes:

e Configuring other MME components
e Configuring other components

e Media format support

Configuring other MME components

Y

Information about how to configure the MME component utilities can be found under
the relevant sections of thdME Utilities Reference.

Information about some MME component configurations whose effect are most
directly visible to MME clients, are described in this section:

e Configuring howi o- nedi a handles playback read errors
e Configuringi o- medi a for video

e io-nediastrict option

e Configuring the time o- medi a waits for metadata

e Override the default graph for slot types

e Location ofi o- nedi a DLLs

For information about how to change the- nedi a configuration file, see “Updating
thei o- medi a configuration file” ini o- nedi a in the MME Developer’s Guide.

Configuring how i o- medi a handles playback read errors

April 28, 2009

You can configure the MME's read error recovery behavior to best suit your end user’s
environment by configuring howo- nedi a handles read errors. You can configure:

e the distance of the first skip forward. Default is 200 milliseconds.

e the percentage to increase the forward skip by at each subsequent retry. Default is
100 percent (double the skip forward time at each retry).

e the maximum number of skip-forward retries before failure. Default is 10 retries
before failing.

To configurei o- nedi a’s behavior when it encounters problems reading media, you
need to configure thieo- medi a modulenmf _t r ackpl ayer behavior. Syntax is as
follows:

e ski p-on-error=no— don’t attempt to skip forward.
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e ski p-on-error=n— jump once byn milliseconds; if this read is unsuccessful,
give up and report a read failure.

e ski p-on-error=np— jump byn milliseconds; if a read is unsuccessful, repeat,
increasing the jump distance Ipypercent each time until the end of the track is
reached.

e ski p-on-error=n,p,m— jump once byn milliseconds; if a read is unsuccessful,
repeat, increasing the jump distancefyercent each time, up tatimes, or until
the end of the track is reached.

For more information, seieo- medi a- generi c in the chapter MME Utilities
Reference, and “Playback read error recovery” inNHdE Developer’s Guide chapter
Playback Errors.

Configuring i o- medi a for video

You can configuré o- medi a for optimal video performance on your system. You
should use théo- nedi a configuration file to:

e set the number of threads used to decode video
e limit the H.264 codec profiles your system will play

For more information about using the- medi a configuration file to configure
resources, seeo- medi a- generi ¢ in the MME Utilities Guide

For more information about how to use video output device modifiers, see “Adding
modifiers to a video output device URL” in tiME Developer’s Guide chapter
Playing and Managing Video and DVDs.

Configuring the number of video decode threads

Adjusting the number of threads the system uses when decoding video can
significantly affect performance, especially on systems with multiple coresmtihe
resourceMM _IPP_VIDEO_DECODER NUM_THREADSIs available for configuring
the number of threads used for video decoding.

To set theMM _IPP_VIDEO_DECODER NUM_THREADSresource, add an entry in
themmf _gr aphbui | der section of the o- nedi a configuration file.

For example:
resource {
name = "MM_| PP_VI DEO DECODER_NUM THREADS"
type = long
value = 2
optional = yes
}

The example above instruatef to use two threads to decode the video. This number
of threads would be optimal for a single-core Atom processor. Four threads would be
more suitable for a dual-core Atom proces$oal ue = 4".
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Automatic allocation of video threads

By default,rmmf is configured to have the H.264 decodiepf_h264_decoder . so)
autodetect the number of CPUs on your system and set the number of video decode
threads for optimal performance.

To explicitly set the configuration so that the H.264 decoder autodetects CPUs and sets
the number of video decoding threads, set the
MM _IPP_VIDEO_DECODER NUM_THREADSresourcevalueto O (val ue = 0).

For more information about using the- medi a configuration file to configure
resources, seeo- medi a- generi ¢ in the MME Utilities Guide

Limiting H.264 profiles

Video processing can be CPU intensive and, depending on the codec profile, may not
perform optimally on all platforms. Thenf includes the resource

MM _MP4_PARSER ACCEPT H264 PROFILE, which you can use to limit the H.264
codec profiles that your system will play; that is, to reject video files with H.264 codec
profiles that your system does not have adequate resources to play smoothly.

The default behavior is to play all H.264 profiles. If you set the
MM _MP4 PARSER ACCEPT H264 PROFILEresourcej o- medi a will reject as
unplayable any video files whose profiles you have not specified.

For example, to instructnf to decode only files with Baseline or Main profiles, add
the following to thenmf _gr aphbui | der section of youii o- medi a configuration
file:

resource {

filter = "parser”

nane = "MM MP4_PARSER ACCEPT H264 PROFI LE"
type = 1l ong

value = 3

optional = yes

MM_MP4_PARSER_ACCEPT_H264_PROFILE

April 28, 2009

TheMM_MP4 PARSER ACCEPT H264 PROFILEresource is a bitfield of playable
profiles, as described in the table below:

Profile Value

Baseline 1

Main 2

Extended 4
continued. ..
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Profile Value

High 8

High10 16
High 422 32
High 444 64

MM_MP4_PARSER_*

TheMM_MP4_PARSER * constants define the maximum levels and bitrates permitted
for each profile:

e Baseline:

- MM_MP4_PARSER MAX _H264 BASELINE_LEVEL
- MM_MP4_PARSER MAX _H264 BASELINE_BITRATE

e Main:

- MM_MP4_PARSER MAX _H264 MAIN LEVEL
- MM_MP4_PARSER MAX _H264 MAIN BITRATE

e Extended:

- MM_MP4_PARSER MAX _H264 EXTENDED_LEVEL
- MM_MP4_PARSER MAX _H264 EXTENDED_BITRATE

e High:

- MM_MP4_PARSER MAX _H264 HIGH_LEVEL
- MM_MP4 _PARSER MAX _H264 HIGH_BITRATE

e High 10:

- MM_MP4_PARSER MAX _H264 HIGH10 LEVEL
- MM_MP4_PARSER MAX _H264 HIGH10 BITRATE

e High 422:

- MM_MP4_PARSER MAX _H264 HIGH422 LEVEL
- MM_MP4_PARSER MAX _H264 HIGH422 BITRATE

e High 444:

- MM_MP4_PARSER MAX _H264 HIGH444 LEVEL
- MM_MP4_PARSER MAX _H264 HIGH444 BITRATE
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| o-medi astrict option

i o- medi a has an optionadt ri ct option that limits the parsers it tries to use for a

file to the preferred parser associated with the file’s file extension. This option causes
i o- medi a to fail immediately and return an error if a specified parser fails to identify
afile.

Setting thest ri ct implies thati o- nedi a rejects files with extensions that do not
match their contents, as well as files without extensions; but it improves performance,
especially when handling damaged files, becausaredi a does not waste time

sniffing files with every parser in its list or on the system (with each parser taking 10
seconds or more to timeout) befdre- nedi a returns and reports an error.

To use thest ri ct option, modify your o- nedi a configuration file
(i o- nedi a- generi c. cf gto include “strict = yes” for each parser for which you
want this option. For example:

format {
url = "*. np[al23]
parser = "npega_parser "
strict = yes

}

e Thestrict option is optional; it does not have to be included in yoor nedi a
configuration file. However, if you include it, it must be selyts.

e To maintain consistent behavior across your system, use thessamet option
for all your parsers.

e You may prefer inconsistent behaviour for your projects. For instance, you might
prefer files on a CD-ROM to use a strict policy to speed up failures, but files on a
hard drive or a USB stick to be probed more thoroughly because these devices are
faster and don't get scratched as easily as CDs. To configure your system for this
sort of behavior, you can split the format descriptions information in two, for
example, by adding an entry fof s/ cd?/ *. np[ a123] before the entry for
*. np[al23].

Configuring the time i 0- nedi a waits for metadata
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Ani o- medi a option allows you to set a maximum time- medi a will wait for
metadata from device, such as an iPod, that manages its own track sessions.

This option applies to theedi af s_2wi r e graph. The default waiting period is 200
milliseconds.

To configure this option, change the valuenet adat a- t i neout in thei o- nedi a
configuration file:

nodul e- opti ons {
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nmodul e = "nediafs 2wire "
net adat a-ti neout = 200

How the i 0- nedi a configuration affects metadata events

The period set byret adat a- t i meout defines the maximum amount of time
i o- medi a waits for a device to deliver metadata.

After a track changéo- medi a waits for metadata from the device. until one of the
following conditions is true:

e The device delivers metadata.
e The timeout period expires.

When either of the above conditions is triue; nedi a sends an event to the MME to
indicate to the MME that it should sendME_EVENT_NOWPLAYING_METADATA
event to the client application.

If the device doesn't deliver metadatay- nedi a continues waiting for it, until either
the device delivers metadata, or the track changes.

When the device delivers metadata; nedi a sends an event to inform the MME,
and the MME sends a neMIME_EVENT_NOWPLAYING _METADATA event to the
client application.

The client application should query thewpl ayi ng table for metadata after every
MME_EVENT_NOWPLAYING_METADATA event it receives. If there is no metadata
in thenowpl ayi ng table, the client application can display “Unknown *” or another
appropriate message string to the user. If metadata is present, it can display the
metadata, as required.

Configuring the metadata timeout for your devices

The timeout period can be used to avoid flicker on the HMI screen by having the client
application wait an appropriate amount of time before refreshing the screen after a
track change.

For example, if a device takes 220 milliseconds to deliver metadata, leaving the

met adat a- t i meout at the default 200 milliseconds will cause the HMI to display
“Unknown *” message strings after 200 milliseconds, then 20 milliseconds later
refresh the screen with the metadata — causing the screen to flicker for the end-user.

In a case such as this, in order to give the device time to deliver the metadata, you
should set theret adat a- t i meout to 230 (or more) milliseconds. Your HMI can

either clear the screen at the track change, leaving it blank for the 230 milliseconds
between the track change and the arrival of the metadata, or leave old information on
the screen, then update the screen once when it has metadata to display.
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Override the default graph for slot types

The MME includes configuration elements that let you override the default graph
associated with a slot type. These elements are the top<dBeelder er Overri de>
element, and ther ender er > element. The table below describes thender er >

element and its attributes:

Element Attributes Default Description

<renderer> storagetype Override the default graph for the storage type specified by the
storagetype attribute (if used), at the mountpath specified by
mount, and use the graph specified hgme.

mount The path for the media whose default graph is to be overridden.

name The graph to use for media at the specified mountpath.

To override the default graph for slot types, add the new elements to the MME
configuration file, under theConf i gur at i on>, and set the attributes for the
<r ender er > element following the example below:

<Render er Overri de>
<renderer storagetype="1" mount="/fs/cd0" name="cam trackpl ayer"/>
<renderer storagetype="1" nanme="audi ocd pl ayer"/>
<renderer nount="/nedia/drive" nane="di skdrive_pl ayer"/>

</ Render er Overri de>

Q If the storagetype attribute is not specified, the specified graph is usediior
mediastores mounted at the path specifiednbynt.

Location of | o- medi a DLLs

i o- medi a DLLs All i o- nedi a DLLs should be installed in their own, exclusive
directory, such as, for examplél,i b/ dl | / medi a.

No other libraries should be installed at this location, becaoseredi a loadsall

DLLs from its DLL directory in order to check if it can recognize them as MMF filters
or as other Addon Interface (aoi) DLLs. Placing- nedi a DLLs in a directory with
other DLLs, such as for examplepr oc/ boot , may adversely affect system
performance.

For more information abouto- medi a DLLS, see “Configuring o- nedi a to use
DLLs” in the MME Utilities Reference chapteri o- nedi a- generi c.

Configuring other components

This section describes some important configurations that affect MME behavior and
perfomrance.
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Configuring the QDB

Theqdb SQL database is a core component of the MME system. You can alter its
behavior by setting command-line options and setting pragmas.

QDB command-line options

For a complete list of QDB command-line options, see the chapter Starting QDB in
the QDB Developer’s Guide, which describes the QDB command-line options.

Setting pragmas

PRAGVA is a special command used to modify the operation of the QDB process or to
qguery the library for internal (non-table) data. The available pragmas fall into these
basic categories:

e Pragmas used to modify the operation of the QDB process in some manner, or to
query for the current mode of operation

e Pragmas used to query the schema of the current database

e Pragmas used to query or modify the databases two version values, the
schema-version and the user-version

e Pragmas used to debug the library and verify that database files are not corrupted.

For a full description of the pragmas you can set, se®eEVA command
documentation in th@DB Developer’s Guide.

Configuring Neutrino components external to the MME

These components are also used by the MME, but are not covered here. You can refer
to their entries in the NeutrinOtilities Reference for configuration and startup
information:

e devf-generi c — additional customization may be possible using the Flash
Filesystem and Embedding TDK.

e Audio drivers — the entry for o- audi o in the NeutrinoUTtilities Reference also
lists the availableleva- * audio drivers.

e i 0- usb — additional customization may be possible using the USB Driver
Development Kit.

Media format support

When you are configuring your MME system, you should make sure that you install
all the components required to support the media formats you will be processing. For
information about formats supported by third party components and the required
MME components for these, see the appendix Binary File Dependencies.
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This chapter explains how to configure the MME and its components to support
different languages:

e Language and locale settings
e Adding languages

e Creating an external DLL to provide character encoding routines

Language and locale settings

The MME gets its default language, which defines the strings it uses for display
messages, as follows:

1 From the active language set in thenguages table.

2 If there is no active language set in thenguages table, from the value set by
the<Local e> element in the MME configuration file.

3 If no <Local e>element is found in the configuration file, from the value of
CONFID_DEF_LOCALE. The default setting focONFID_DEF_LOCALE isen
for English.

The locale code is a string containing a 5-character language and region code. This
consists of a 2-character ISO639-1 language code, followed by etaracter,

followed by a 2-character ISO3166-1 alpha-2 region code. See

http://ww. | oc. gov/ st andar ds/i so639-2/ php/ code_Ii st. php.

At present the MME uses only the first two characters of this code. The default
language is Englishen.

Q For information about how to manage access to DVDs based on region codes, see
“Managing DVD access” in th&#IME Developer’s Guide chapter Playing and
Managing Video and DVDs.

Setting the language preferences

To use a language other than English as the default language, you must populate the
MME's | anguages table with the appropriate strings; see “Adding languages” below
for more information. The MME will maintain the language you set across system
shutdowns and restarts.

To change the language the MME will use for strings that indicate unknown media
metadata locale and language, call the functione_setlocalg().

Setting the preferred playback language

Neither the configuration file language setting nor the language set with
mme_setlocale() affect the preferred language for media playback.
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Usemme_media_set_def lang() to set the preferred language for media output.
Typically, you should set this attribute soon after you connect to the MME, but you

can do it at any time to change the preferences. To get the current preferred language,
callmme_media get def lang().

Adding languages

This section describes how to add supported languages to the MME.

Customizing display messages

You can customize the MME to display static message strings in languages other than
English, by populating theanguages table with translated strings, and then setting
theactive field to 1 for that row. For example, to set the language to Japanese, replace
the default contents of tHeanguages table with this:

UPDATE | anguages SET active=1 WHERE | anguage=' Japanese’

Different languages use different sorting rules even if they use the same alphabet.
After making a language change, your client application will need to re-build the
l'i brary table and its support tables using the sorting rules for the new language:

BEG N TRANSACTI ON;, REI NDEX ***; COW T,

Rebuilding thd i br ar y table takes time. Do not undertake this task unnecessarily.

Use the functioomme_setlocale() to set the language for media with unknown
language in the metadata, and the functione_media_set def lang() to set the
default language for media playback.

Setting language strings to NULL

You can set language stringsN@LL . Language strings set dULL can be coalesced

into other values using the SQL engine (DMS or QDB), or they can just be received as
NULL and handled by the client application. If you set langauge strinta., your

client application can detect when a language string has not been set up and populate it
if necessary. To set a language stringNtdLL , simply insert the value into the

| anguages table. For example:

-- English

| NSERT | NTO | anguages(
| anguage,
| ang_code,
unknown,
unknown_arti st,
unknown_al bum
unknown_genr e,
unknown_cat egory,
unknown_conposer
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synchroni zi ng,
unknown_| anguage,
unknown_conduct or,
unknown_sol oi st ,
unknown_ensenbl e,
unknown_opus
)
val ues(
"English",
"en",
NULL,
NULL,
NULL,
NULL,
NULL,
NULL,
NULL,
NULL,
NULL,
NULL,
NULL,
NULL,
)

Customizing the sort order

Different languages use different sort-order conventions. The MME includes support
for setting the language for sorting data retrieved by SQL SELECT statements and
sorted by the ORDER BY keyword. To enable this feature, you need to:

1 Install the libraryl i bgqdb_cl dr. so along with the files for language sorting
included with your MME release.

2 Configure the QDB configuration figdb. cf g.
3 Start QDB with the s option specifying the default sort order language.

If you do not specify a collation sequence based on a language and location, data will
be sorted by using the default sorting method: the SQLite BINARY collation
sequence.

Install | i bgdb_cl dr. so and the files for language sorting definition

April 28, 2009

Install the libraryl i bgdb_cl dr. so with the other system libraries (any location in
the$LD_LIBRARY_PATH) on your target. You can install the files for language
sorting definition td et ¢/ cl dr ; thel i bqdb_cl dr. so library will search here by
default. For example, your files might be installed as follolish/ | i bgqdb_cl dr. so
and/ et ¢/ cl dr/ language files.

If you want to install the files for language sorting definition to a different location you
can put thecl dr directory (containing the definition files) along with the other
configuration and definition files at the location you choose on your system, and set
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Configure qdb. cf g

Start QDB

AN

the path to this location in th 8 QDB_CL DR_PATH environment variable:
Q@B _CLDR PATH= /ny_config_file/cldr.

Add the lineCol | ation = cldr @i bqgdb_cl dr. soto each section in the QDB
configuration filegdb. cf g, telling the QDB to use the libraryi bqdb_cl dr. so for
collation. For example:

[mre_library]

Filename = /fs/tnpfs/mre_library

Base Schema = / home/ j manmone/ mre/ al phal25/ run/ db/ mre_| i brary. sql
Backup Dir / hore/ j manmone/ me/ al phal25/ run/ db/ bks1

Backup Dir / horre/ j mamone/ mre/ al phal25/ run/ db/ bks2

Conpression = bzip

Collation = cldr@ibqgdb_cldr.so

[ mre_t enp]

Fil ename = /fs/tnpfs/nre_tenp. db

Schema File = /hone/jmanmone/ ne/ al phal25/ run/ db/ mre_t enp. sql
Backup Dir / horre/ j mamone/ mre/ al phal25/ run/ db/ bks1

Backup Dir / hore/ j manmone/ me/ al phal25/ run/ db/ bks2
Collation = cldr@ibqgdb_cldr.so

To select the sort language, use tleoption when you start QDB. This option sets
the language sort order in the varialldr. For example, to set US English as the sort
order:

# qdb -vv -R set -c ./qdb.cfg -s en_Us@l dr

To set French (France) as the default language sort order, replatis@| dr with
fr _FR@l dr, as follows:

# qdb -vv -R set -c ./qdb.cfg -s fr_FR@I dr

CAUTION: If your QDB configuration file is set up to use the new collation library
l'i bgdb_cl dr. so, you must specify thes xx_xx@l dr option when starting
QDB. If you do not use thes option, QDB may produce unexpected results and
compromise the integrity of your system.

Using the specified sort order language

122

To use the language sort order specifiedldr, addCOLLATE cl dr after theORDER
BY clause in your SQL statement. For example:

SELECT artist_id,artist
FROM | i brary artists ORDER BY artist COLLATE cldr;
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Setting a default sort order language in the schema files

Y

The MME offers a method for setting a default sort order language, to avoid having to
addCOLLATE cl dr to SELECT statements already in use in a client application. You
can add a line to theREATE TABLE statement for each table in the MME schema

files, then regenerate your tables. For example, to use the languagelsietimthe
library artiststable:

CREATE TABLE library_artists (
artist_id | NTEGER PRI MARY KEY,
arti st TEXT UNI QUE COLLATE cl dr

)E

You can also change the sort order for keywords returned by SELECT statements by
writing a collation function for the QDB. For more information, see “Writing
User-Defined Functions” in th@DB Developer’s Guide.

Creating an external DLL to provide character encoding

routines

About character encoding and conversion in the MME

All MME interfaces use UTF-8 character strings. In the majority of cases, the MME
andi o- medi a can use the information they have about media formats to correctly
convert into UTF-8 characer strings the character strings in the media they process .

The mojibake problem
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While the MME and o- medi a can usually convert character strings into UTF-8,
depending on the media files your implementation will be required to handle, some
character encodings may produce mojibake (unintelligible character strings) for the
following reasons:

¢ Not all file format specifications adequately define how to convert the encoded
character strings in media files into a human readable format.

e Some media format specifications, such as some versions of ID3, which require
that all character strings be encoded as ISO 8859-1 strings, do not adequately
define character encodings for non-Western European alphabets and characters
(Polish, Russian, Korean, etc.). Media publishers ignore the specification and use
another specification to encode their character strings.

e The work-arounds implemented result in media files whose character strings are
encoded according to character encoding specifications other than those required
by the media format specifications. For example, an MP3 media file, which
according to the ID3 media format specification should have its characters encoded
as ISO 8859-1 strings, may contain character strings encoded as ISO 8859-2 to
correctly encode Polish.
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If your application is to support file formats whose specifications inadequately define

encodings for character strings in your environment, the encodings that the MME and
i o- medi a propose by default may not be correct, and a custom DLL may be required
to determine the actual encoding of the character strings.

Creating a character encoding conversion DLL

Loading the DLL

You can create an external DLL for the MME and- nedi a to:

e carefully examine character strings in media files to determine if they are in fact
encoded according to the media format specifications

e inthe event that the strings are not encoded as specified, determine their actual
encoding

e convert the character strings into UTF-8 so they can be correctly displayed to the
end-user

This DLL should include:
e Yyour custom character encoding conversion functiamvert _to_utf8()

e your configuration functioronvert_setup(), so that your client application can ask
the MME to pass a configuration parameter to your DLL; this parameter can be
used to configure specific behavior, such as, for example, having the DLL bypass
the encoding detection and assume a specified character encoding based on the
information it receives fronho- medi a (eg. assume 1SO-8859-4 whien- nedi a
reports 1ISO-8859-4).

See “Character encoding conversion function prototypes” below for more information
about these functions.

The DLL can be use by the MME and by- nedi a.

Informing the MME about character conversion routines

After you have built the DLL, put it somewhere in youb_ LIBRARY_PATH

search path, then use th€har act er Encodi ngConver t er > element under the
<Dat abase> element in theme. conf file to tell the MME the name of the DLL. For
example:

<Char act er Encodi ngConverter dl |l ="convert_utf8.so"/>

If you do not setthé. D_LIBRARY _PATH environment variable, you must specify
the full path to your custom DLL in theChar act er Encodi ngConvert er >
element.
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Informing i 0- medi a about character conversion routines

If you use a custom routine to perform character conversions, you must specify the
conversion DLL in the o- nedi a configuration file, under thenf module options.
For example:

nmodul e- options {
modul e = "mmf "

audio witer = "mmpc_witer"
keepdl|'s = "used"

diidir = "$MWLINT"

ut f 8hook = "convert _utf8. so"

}

For more information aboutnf module options, seathf options” in theMME
Utilities Reference chapter on o- nedi a.

How the MME and i o- medi a will use the conversion DLL

If you create a custom character encoding DLL, and configure the MME and
i o- medi a to use it, the DLL is used as follows:

e i 0-nedi acalls into the DLL:
- during the MME's second synchronization pass, which ugsesredi a and
updates the metadata in its database

- when it plays a track; if the MME does not have the metadata for the track
marked as accurate in the library- medi a uses the metadata provided by the
DLL

e Converted character strings go to all instanceiswfedi a.

e The MME calls into the DLL for operations that may require character conversions
in metadata. For example:

- during the third (playlist) synchronization pass
- when accessing other metadata sources, such as CD-TEXT

Character encoding conversion function prototypes

convert_setup()
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The MME defines two prototypes for functions you can write to detect and convert
character encodings:

e convert_setup()

e convert to utf8()

int convert_setup( const char *default_encoding,
i nt allow_detection )
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Arguments

Description

AN

convert_to_utf8()

Arguments

default_encoding A pointer to a parameter. You must define the format of this
string, which can include any information of interest to your
character conversion DLL.

allow_detection A flag that determines if the MME and the character conversion
DLL are permitted to perform encoding detection. If it is set to
1 detection is permitted,; if it is set to 0, detection is not
permitted.

The functionconvert_setup() provides an interface for passing a string from the MME
to custom routines to help them determine character encodings. It should accept this
string, and a setting determining if character encoding detection is permitted. The
string can be, for example, the name of an encoding, such as “8859-4" or “shift-JIS”,
or a numeric value formatted as an ASCII string, or anything else that the HMI can
provide to help the DLL determine what it should do with character strings.

The MME functionmme_charconvert_setup() is designed to caltonvert _setup(). For
more information seenme_charconvert_setup() in the MME API Reference.

CAUTION: The functionconvert_setup() may be called at any time. The MME
provides no locking mechanism, so the DLL must maintain the integrity of its own
variables.

If it is successful, this function should return 0 (zero). If this function is not successful,
it should return -1.

int convert to utf8( const char *in_str,
char *out_str,
uint16_t in_size,
uint16_t out size
char *in_str_encoding_hint )

n_str A pointer to the input string in any encoding.

out_str A pointer to the output string buffer to hold the resulting UTF-8 string.

in_size The input size of the buffer, in bytes. If this parameter is 0, the buffer
size is not known, and the DLL should calflen() to find the buffer's
length.

out_size The output buffer size, in bytes.
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in_str_encoding_hint
A hint at the encoding scheme. The hint is a string that will be
null-terminated when called by the MME bb- nedi a. See “Character
formats” below for a list of defined input formats. For other input
formats the MME and o- medi a passNULL in in_str_encoding_hint.
Description
The functionconvert_to_utf8() should perform character conversions.

If it is successful, this function should return 0 (zero). If this function does not
perform the requested conversion it should return -1: the MME andredi a will
attempt to perform their default conversion.

You may choose to use this behavior to allow the MME to perform its default
conversion with, for example, UTF-16. Assuming that UTF-16 strings are valid
Unicode, your function can return a -1 when asked to convert these strings, thus
passing on responsibility for the conversion to the MME andnedi a.

Character formats

For conveniencaymi char convert . hincludes definitions for the following
character formats:

e CHAR_FORMAT 1SO8859 1 — i s08859- 1

e CHAR_FORMAT ISO8859 2— i s08859- 2

e CHAR_FORMAT UTF16BE— ut f 16be

e CHAR FORMAT UTF16LE— utf 16l e

e CHAR FORMAT SHIFTJIS—shift jis

e CHAR_FORMAT_KOI8U — koi 8- u

e CHAR_FORMAT 1SO2022 CN— i $02022- cn

e CHAR_FORMAT WINDOWS 1251— wi ndows- 1251
e CHAR_FORMAT UTF8—utf8

These character formats are literal strings, so the character encoding conversion DLL
should usestrcmp() (not “==") to compare them. They can be used to initialize
character arrays. For example:

static const char format _iso[] = CHAR FORMAT_| SC8859 1,
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This appendix lists the media formats supported by the MME 1.1.0, and the binary
files that must be installed to support these media formats. It is organized into two
sections:

e Supported formats — the media formats supported by the standard MME product
built with i o- nedi a- generi c.

e Filter descriptions — brief descriptions of the filters used to process different
media formats.

For information about support for specific boards, please see the documents at the
QNX download center.

The QNX Aviage Multimedia Suite supports many different media formats. In order
to ensure our media suite is robust, we test against industry standard media sets:

e the damaged media set from Almedio Inc. (formerly known as A-BEX
Laboratories Inc.)

e the standard media library from P3 Systems

Any failure against these media sets is considered a valid error.

In addition to testing against these industry standard media sets, we test against large
libraries of commercially available media. We consider any problems with
commercially available media as valid errors, and correct these problems whenever
possible.

All media files that we are unable to play, including those that have been intentionally
corrupted or constructed in a way that does not comply with industry standards, are
investigated for root cause. In the course of investigating such issues, we may compare
the support our player provides for these media files with the support provided by

other industry standard media players. Note, however, that:

e some players may not effectively check for corruption, and attempt to play files
anyway

e desktop players may use resource-intensive strategies to make sense of corrupted
files —strategies that require system resources not available in an embedded
environment

Successful play of non-compliant files by a competitor's player does not mean that
QNX will make its player work with files that do not conform to industry standards.

Supported formats
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L egend

Required These binary files are required to support the media format.

Optional These binary files are needed to support specific operations for the
media format.

The tables below list the media formats supported by the MME built with
i o- medi a- generi c and the binary files required for this support.

AAC
The files required to process AAC media with- nedi a- generi c are:
e aac_parser.so— parser filter
e audi o_witer.so— writer filter
e queue_filter.so— system filter
e gnx_raac_decoder.soorqgnx_raac_decoder-v6. so— decoder filter
e stream reader.so— system filter
The files required to support specific operations for AAC media with
i o- medi a- generi c are:
e fildes_streaner.so— AOI streamer, needed to read files from a filesystem.
e http_ streaner.so— AOI streamer, needed to read files from an HTTP server.
e rawfile_witer.so— writer filter, needed to write output to a file instead of to
an audio card.
e wavfile witer.so— writer filter, needed to write output to a WAVE file
instead of to an audio card.
CDDA

The files required to process CDDA media wiith- medi a- generi c are:
e audi o_writer.so— writer filter

e cdda_parser.so— parser filter

e cdda_streaner.so— AOI streamer

e queue_filter.so— system filter

e stream reader.so— system filter

The files required to support specific operations for CDDA media with
i o- medi a- generi c are:
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MP3

fil des_streaner. so— AOI streamer, needed to read files from a filesystem.

rawfil e _writer.so— writer filter, needed to write output to a file instead of to
an audio card.

tmpfil e_streaner.so— AOI streamer, needed to play media from destination
tracks during ripping.

wavfil e witer.so— writer filter, needed to write output to a WAVE file
instead of to an audio card.

The files required to process MP3 media witht medi a- generi c are:

audi o_writer.so— writer filter

f raunhof er _np3_decoder . so — decoder filter with integer arithmetic. Use
either this filteror xi ng_npega_decoder *. so.

npega_par ser. so — parser filter
queue_filter.so— system filter
st ream r eader . so — system filter

Xxi ng_npega_decoder . so Or xi ng_npega_decoder - v6. so — decoder filter
with floating point arithmetic. Use one of these filters
fraunhof er _np3_decoder. so.

The files required to support specific operations for MP3 media with
i o- medi a- generi c are:

MPEG-4

fildes_streaner.so— AOI streamer, needed to read files from a filesystem
when ripping.

htt p_streaner. so— AOI streamer, needed to read files from an HTTP server.

rawfil e _writer.so— writer filter, needed to write output to a file instead of to
an audio card.

wavfil e witer.so— writer filter, needed to write output to a WAVE file
instead of to an audio card.

The files required to process MPEG-4 media with nedi a- generi c are:
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audi o_writer.so— writer filter
i pp_h264_decoder . so— video decoder filter

nmp4_par ser. so — parser filter

Appendix: A e Binary File Dependencies 133



Supported formats

[J 2009, QNX Software Systems GmbH & Co. KG.

queue_filter.so— system filter
gnx_raac_decoder. soorgnx_raac_decoder - v6. so— decoder filter

st ream r eader . so— system filter

The files required to support specific operations for MPEG-4 (or MPEG-2) media with
i o- medi a- generi c are:

Ogg Vorbis

fil des_streaner. so— AOI streamer, needed to read files from a filesystem.
http_streaner.so— AOI streamer, needed to read files from an HTTP server.

i pp_ac3_decoder. so— needed to decode Dolby Digital audio for DVD-video
playback.

i pp_h264_decoder. so— needed to decode H.264 video formats on Intel
platforms.

i pp_npeg2_decoder . so — needed to decode MPEG-2 video.
i pp_vi deo_decoder. so— needed to decode MPEG-4 video.

rawfil e_writer.so— writer filter, needed to write output to a file instead of to
an audio card.

spu_decoder. so— needed to decode sub-picture for DVD-video playback.

wavfil e witer.so— writer filter, needed to write output to a WAVE file
instead of to an audio card.

The files required to process Ogg Vorbis media with nedi a- generi c are:

audi o_writer.so— writer filter
ogg_decoder . so — decoder filter
queue_filter.so— system filter

st ream r eader . so — system filter

The files required to support specific operations for Ogg Vorbis media with
i o- medi a- generi c are:

fildes_streamer.so— AOI streamer, needed to read files from a filesystem.
http_streaner. so— AOI streamer, needed to read files from an HTTP server.

rawfil e_writer.so— writer filter, needed to write output to a file instead of to
an audio card.

wavfil e witer.so— writer filter, needed to write output to a WAVE file
instead of to an audio card.
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Ogg Vorbis encoding

The file required to encode media to the Ogg Vorbis format withmedi a- generi ¢
is:

e 0gg_encoder . so— encoder filter
e rawfile witer.so— writer filter

The files required to support specific operations for encoding media to the Ogg Vorbis
format withi o- nedi a- generi c are:

e fildes_streamer.so— AOI streamer, needed to read files from a filesystem.

e tnpfile_streamer.so— AOI streamer, needed to play media from destination
tracks during ripping.

WAV
The files required to process WAV media with- nedi a- generi c are:
e audi o_witer.so— writer filter
e queue_filter.so— system filter
e stream reader.so— system filter
e wav_parser.so— parser filter
The files required to support WAV file encoding with- medi a- generi c are:
e fildes_streanmer.so— AOI streamer, needed to read files from a filesystem.
e http_ streaner.so— AOI streamer, needed to read files from an HTTP server.
e rawfile_witer.so— writer filter, needed to write output to a file instead of to
an audio card.
e wavfile_witer.so— writer filter, needed to write output to a WAVE file
instead of to an audio card.
WMA

Support for WMA media includes the following WMA variants: WMA9.1 Standard
WAVE_FORMAT_WMAUDIO2 0x0161 // Windows Media Audio V2>WMA9.2
Standard WAVE FORMAT _WMAUDIO3 0x0162 // Windows Media Audio Pro>
WMA9 Pro WAVE_FORMAT_WMAUDIO _LOSSLESS 0x0163 // Windows Media
Audio lossless > WMA9 Lossless >
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Name Constant Value
Windows Media Audio V1 WAVE_FORMAT_ MSAUDIO1 0x0160
(WMAO9.1 Standard)

Windows Media Audio V2 WAVE_FORMAT_WMAUDIO2 0x0161
(WMAD9.2 Standard)

Windows Media Audio Pro WAVE _FORMAT _WMAUDIO3 0x0162
(WMAZQ9 Pro)

Windows Media Audio Lossless WAVE_FORMAT WMAUDIO LOSSLESS0x0163
(WMADO Lossless)

The files required to process WMA media with- medi a- generi c are:

e audi o_witer.so— writer filter

e queue_filter.so— system filter

e stream reader.so— system filter

e wnma9 _decoder. so— decoder filter

e wWnm9_par ser. so— parser filter

The files required to support WMA file encoding with- nedi a- generi c are:

e fildes_streamer.so— AOI streamer, needed to read files from a filesystem.
e http_ streaner.so— AOI streamer, needed to read files from an HTTP server.

e nedi a_streaner.so— AOI streamer, needed for access to streams from
PlaysForSure devices and DRM support.

e rawfil e writer.so— writer filter, needed to write output to a file instead of to
an audio card.

e wavfile_witer.so— writer filter, needed to write output to a WAVE file
instead of to an audio card.

Filter descriptions

The tables below describes the filters used to process different media formats. Your
MME installation may not include all listed filters.

AOI Streamers
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Filter descriptions

Filter

Description

cdda_streaner. so

fildes_streaner.so
http_streamer. so

nedi a_streaner. so

st reaner _dvd. so

tmpfil e _streamer. so

WNB_Streaner. so

Control filters

Provides access to a data stream from a CD-ROM
(CDDA data).

Provides access to a data stream from a filesystem.
Provides access to a data stream from an HTTP server.

Provides access to a stream from a PlaysForSure
device; includes DRM support.

Provides access to a stream coming from a DVD-V or
DVD-A disc.

Provides access to a file that could be potentially still
growing; and includes special handling of EOF. Used
to play media during priority background ripping.

Provides access to a stream from a device, such as an
iPod, connected to the Bluetooth stack.

Filter Description

wrs_control .so Controls a device connected to the Bluetooth stack.

Decoder and encoder filters

Filter

Description

fraunhof er _np3_decoder. so Fixed-point MP1, MP2 and MP3

i pp_ac3_decoder. so

i pp_h264_decoder. so

i pp_npeg2_decoder. so

i pp_vi deo_decoder. so

0gg_decoder. so

ogg_encoder. so

gnx_r aac_decoder. so

decoder for ARMLE platforms.

Decodes Dolby Digital audio for
DVD-video playback.

Decodes H.264 video formats on Intel
platforms.

Decodes MPEG-2 video.
Decodes MPEG-4 video.
Decodes the Ogg Vorbis format.

Encodes the Ogg Vorbis format
(PPCBE, SHLE and x86 platforms).

Decode the AAC audio format.

gnx_raac_decoder-v6. so
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Filter

Description

spu_decoder. so

wra9_decoder. so

Decodes sub-picture for DVD-video
playback.

Decodes the WMA9 audio format.

Xi ng_npega_decoder . so Decode the MP1, MP2 and MP3 audio
Xi ng_npega_decoder - v6. so formats. An FPU unit is requried on the
platform.
Parser filters
Filter Description

aac_parser.so
cdda_parser. so

np4_par ser. so

npega_parser. so
wma9_par ser. so

wav_par ser. so

System filters

Filter

Parses the AAC audio format.
Parses the CDDA audio format.

Parser filter — extracts an AAC audio stream from an MP4
container.

Parses the MP1, MP2 and MP3 audio formats.
Parses the WMA9 audio format.
Parses the WAVE audio format.

Description

I'i bdspi pc. so

st ream r eader. so

Writer filters
Filter

Driver interface library to MMIPC.

Abstracts the provenance of a stream (http, CDDA,
filesystem, DRM stream); first filter in atinf (version 2)
graphs.

Description

rawfile witer.so Writes output to a file instead of to an audio card.

wavfile witer.so Writes PCM data, wrapped with a WAVE header, to a file
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instead of to an audio card. Does not do any encoding.
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<Per si st ent Location> 77
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<Rot ate> 83

<Scal e> 83
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<SyncFi | eMask> 62
<Synchroni zation> 55
<Syncl nterval > 32
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<Transfornm> 83
<TrksessionViewNiteSize> 95
<Unbl ock> 8
<UnknownTitl esNul | > 67
<Updat eMet adat a> 101
<WhenUnavai | abl e> 33

A

AtEndOfSeek See <At EndOf Seek>
attach order
verifying for database files 19

B

backing up
databases 24
binary files
for media formats 131
bitrate
maximum for H.264 video codec
profile 112
bl k
devb- unmass option 15

C

cache
i o- bl k. sooption 15
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adjusting for media on USB storage devices

15
CD
MCD rule to detect 47
CD_MEDIA_IOBLK 43
chapterfids create See<chapterfi ds
create>
CHAR_FORMAT * 127
character
encoding 123
encoding conversion functions 125
formats 127
classical
genres in Gracenote metadata 88
CONFIG * 3
CONFIG_DEF_COPYING * 104
CONFIG_DEF_COPYING DELETE ON_TYPE
101
CONFIG_DEF DATABASE_* 36
CONFIG_DEF DEVICE_* 50
CONFIG_DEF DEVS * CHANGER ENABLED
50
CONFIG_DEF DVD_SKIP_DURATION_ZERO
71
CONFIG _DEF_MAX_* 36
CONFIG_DEF_MAX_CONTROLCONTEXTS 9
CONFIG_DEF_PLAY_AT_END_OF SEEK 94
CONFIG_DEF_SYNC AUTOMATIC 71
CONFIG DEF _SYNC INTERVAL 36
CONFIG DEF THREAD PRIORITY 71
CONFIG _DELETE_ON_* 101
CONFIG DEV_DVDA * 71
CONFIG DEV_DVDV_* 71
CONFIG_MAX_ARTWORK_* 79
CONFIG_MAX_OUTPUTNAME_LENGTH 50
config.h 3
configuration
basics 3
default values 3
files 3
functions 6
initial 5
internationalization 119
key elements 13
languages 119
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MME 3
MME file location 4
me. conf 4
source of 4
configurations
metadata interface 76
configuring
control contexts 8
database mountpath 29
database pruning 30
database timeout 30
default language 119
default locale 119
device support 41
io-nmedia 109
media copying 101
metadata support 75
metadata synchronizers 85
mf _trackpl ayer 109
playback 93
QDB 23,116
QDB for MME database backups 23
ripping 101
skip forward 109
sl ot s table 50
synchronization 55
synchronization threads 57
ConsecutivePlayErrorsBeforeStopSee
<ConsecutivePl ayErr or sBef or eSt op>
control contexts
configuring 8
maximum 8
ControlContext See <Cont r ol Cont ext >
conventions
typographical  xii
convert_setup() 125
convert_to utf8() 125
copying
error 101
nonrecoverable 102

D

database
backingup 24
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checking size during syncrhonization 32
configuring mountpath 29
configuring pruning 30

configuring timeout 30

deadlock 19

file attach order 18

indexing tables 30

maximum size 30, 31

pruning interval 32

restoring 24

size check during synchronization 30
usage limits 14

verifying file attach order 19

date
changed
effect on synchronization 63
deadlock
database 19
destination
configuring for copying and ripping 103
default 103
detection

configuring automatic 57

configuring for devices 58

configuring for mediastores 58
devb-unmass

options 15
device

configuring detection 57, 58

configuring support 41

specifying output over Qnet 51
devicefid create See<devi cefid create>

DLLs
external 123
io-nmedia 115

DRM 97
enabling 97
PFS 97

E

embedding
MME 3

ENCODEFORMATID See
<ENCODEFORNATI D>
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encodef or mat s table 101
encoding
character 123
character conversion functions 125
error
copying 101
nonrecoverable 102
nonrecoverable 102
read recovery 109
ripping 101
nonrecoverable 102
extensions See<ext ensi ons>
extraction
configuring for images 77

F

files

filtering during synchronization 61
filtering

files during synchronization 61

synchronization 59
flicker 114
folder

limiting number synchronized 64
folder limits

for iPod synchronizations 68
fullplay _count

column ofl i brary table 97

G
Gracenote
classical genres 88
server
rating 86
2227777777 86
graph
override default 115
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H
H.264
maximum bitrate 112
maximum levels 112
profiles 111
video 110
HDD
MCD rule to detect 46
|
image

extraction configuration 77
processing module 79
processing profiles 82
processing thread
priority 81
ImageExtraction See <l mageExtracti on>
indexes
database tables 30
performance tuning 14, 30
SQLite performance 14
internationalization
configuring 119
internet connection
MCD rule to detect 47

i 0-blk.so
cache option 15
options 15
vnode option 15
io-fs
memory usage 7
i o-nedi a

configuring for video 110
configuring mmf trackplayer 109
DLLs 115

memory usage 7

options 109
ut f 8hook 125
iPod

.FS_infofolder 70

displaying. FS_i nf o folder 70

enabling automatic synchronizations 69
enabling complete synchronizations 69
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MCD rule to detect 47
synchronization behavior 68
synchronizing 68
wait for metadata 113

is02022-cn 127

is08859-1 127

is08859-2 127

K
koi8-u 127
L
language
character formats 127
configuring default 119
in messages 120
setting default 9
setting default for message 120
setting preferences 119
setting strings téNULL 120
sortorder 121
table 120
languages
configuring 119
levels
maximum for H.264 video codec
profile 112
l'ibgdb_cldr.so 121
library
limiting items in table 64
populating the table with metadata during
playback 75
rebuilding table index after language
change 120
limiting

folders synchronized 64
itemsinlibrary table 64
Locale See<Local e>
locale
configuring default 119
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configuring 46
multi-node support 44
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interface configuration 76
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<Met adat al nt er f ace>
MM _IPP_VIDEO_DECODER NUM_THREADS
110
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MM_MP4 PARSER* 111, 112
resources 110
MM_MP4 PARSER ACCEPT H264 PROFILE
111
me 23
threads 19
MME
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mountpath

configuring for database 29
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logs 18
MSX  See<MsX>
multi-node support

configuring MCD for 44
MusicBrainz

configuring synchronizer 88

N

NAND

using MME with 23
nosync See<nosync>
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metadata 75

O

options

<Aut omat i c>element attribute 58
options

QDB command-line 116
output device

specifying over Qnet 51

specifying path imme_dat a. sql 51
overwriting files

during ripping 103

P

path See<pat h>

mediastore detection 42
pathname

composing foknosync>element 60

pathname delimiter in QNX documentation  Xiii

PathPrefix 8
performance 13
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pre-queuing 96
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limiting size 66
PRAGVA 6
PRAGMA 116
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pre-queuing

playback 96
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configuring for synchronization threads 57
image processing
thread 81

profile
maximum bitrate 112
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profiles
configuring support for H.264 111
H.264 111
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configuring for database 30
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Q

qdb
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threads 19
QDB

command-line options 116
configuring 23, 116
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gdb.cfg 25,121
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configuring for read 109
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configuration 101
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default 103
error 101
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pragmas 116
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startup

options 4
state change

monitoring for mediastore 42
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i o- medi aoption 113
SyncFileMask See<SyncFi | eMask>
synchronization

configuring 55

enabling complete on iPods 69

files with changed date or size 63

filtering 59

filtering by file type 61

folder limits on iPods 68

ignoring storage types 59

iPod 68

iPod folder limits 68

iPods 68, 69

limiting 64

limiting items 65

limits 13

merge thread 57

metadata 75

skipping files 62
synchronizer

rating 85
Syncinterval See<Syncl nterval >

T

tables

indexing 30
TemporaryLocation See
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thread

image processing

priority 81

threads

configuring number for video decoding 110
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track

unknown title 67
TrksessionViewWriteSize See
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troubleshooting 13
typographical conventions  Xxii

U

Unblock See<Unbl ock>
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unplayable
skipping during playback 96
USB
MCD rule to detect 46
storage 15
UTF-8 123
utflébe 127
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Vv

video
configuring See Playing and Managing
Video and DVDs in theMME
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110
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