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The MME Utilities Referencaccompanies the QNX Aviage multimedia suite, release
1.1.0. Itis 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:

The sound driver for iPod digital audio devices. deva-ctrl -ipod. so
The USB device enumerator enum usb

The Neutrino media filesystem i o-fs-nedia

The interface to the iPod authetication chip i of s-i 2c-i pod. so
The iPod device driver faro- f s i of s-i pod. so

The PFS/MTP device driver foro- f s i of s-pfs.so

The serial transport mechanism for connecting to iPodsf s- ser - i pod. so

The USB transport mechanism for connecting to iPodsof s- usb- i pod. so

The Neutrino multimedia playback controller i o- nedi a- generic
The Media content detector utility (MCD) ncd

The Multimedia Engine (MME) resource manager  mmre- generic

The MME browse client mrebr owse

The MME commandline client mecl i

The MME explorer interface commandline client mmexpl or e

Other MME documentation available to application developers includes:

Book Description
Introduction to the MME MME Architecture, Quickstart Guide, and FAQSs.

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

MME API Library Reference MME API functions, data structures, enumerated
types, and events.

MME Configuration Guide How to configure the MME.
MME Technotes MME technical notes.

QDB Developer’'s Guide 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
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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:

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

Variable names

i f( stream== NULL )
-IR

make

PATH

/ dev/ nul |

exit()

Ctrl-Alt-Delete

sonet hi ng you type
Enter

| ogi n:

NULL

unsi gned short
OxXFF,"nessage string"

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.

AN

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

Viii  About this Reference February 13, 2009
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WARNING: Warningstell you about commands or proceduresthat 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 irall 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 Bugpport + Services area
on our websiteww. gnx. com). You'll find a wide range of support options,
including community forums.
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Sound driver for iPod digital audio devices

Q You must be oot to start this driver.

Syntax:
Direct invocation (also causes a hew- audi o process to start):
i 0-audi o -di pod busno=bus devno=device cap_nanme=name i pod_nount =path &
Runs on:
ARM, PowerPC, SH, x86
Options:
busno=bus The USB bus number. Specify if more than one USB audio
device will be plugged in.
devno=device The USB device number. Specify if more than one USB audio
device will be plugged in.
cap_nanme=name  Create a symbolic link to the capture device.
i pod_nount =path  The path to the iPod driver mountpoint.
Description:

Thedeva-ctrl -i pod. so shared object is a DLL for thieo- audi o manager. It uses
the API described in thAudio Developer’s Guide

While deva-ctrl -i pod. sois running, you can use applications with sound (e.g.
mpl ay) and those that control the sound-system (eiger ).

When you start o- audi o with deva-ctrl -i pod. so, you need to specify the path
to the iPod driver mountpoint:pod_nount . If you will have more than one USB
audio device plugged into the system, you must also specify the USB bus number:
busno, and the USB device numbeatevno. It is good practice to always specify
these three options. You can also specify the symbolic link to the correct capture
device to bring things together.

For example, assuming that an iPod is plugged in (bus number 0 and device number 1)
and that you mount the iPac- f s driver at/ f s/ i pod0, you could start the driver as
follows:

i 0-audi o -di pod busno=0, devno=1, \
cap_nane=i pod- 0- 1, i pod_nount =/ fs/i pod0 &

February 13, 2009 About this Reference 1
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Errors:

When an error occursieva-ctrl -i pod. so sends a description of the error to the
system logger (sesl ogger).

See also:

i 0-audi o, m xer , Audio Developer’'s GuidéNorking with iPods in theVIME
Developer’'s Guide

2 About this Reference February 13, 2009
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enum ushb

Syntax:

Runs on:

Options:

Description:

February 13, 2009

enunt usb [ optiong

Enumerate devices on the USB bus

enum usb [ options]validate

ARM, PowerPC, SH, x86

Options forenum usb are separated by commas, with no whitespaces. They include:

cfg_fil e_pat h=pathname

pathnamds the path to thenum usb configuration file. Default
is/ et c/ enum usb. conf.

i face_t bl _si ze=size

sizeis the maximum number of interfaceaum usb will
manage at the same time. These interfaces can be on any number
of devices. Default is 50 interfaces.

USB_ngr _pat hnane=pathname

val i dat e

ver bose=level

pathnamds the path to the USB resource manager. Default is
/ dev/io-usb/i o-usb.

Validate the configuration file. If this option is usethum usb
will parse the configuration file, report any errors it encounters in
the file, then exit.

Turn on verbose mode and outputstodout at the verbosity
level specified byevel When usingenum usb in combination
with enum devi ces, you must also set the verbose options of
enum devi ces for verbose statements to be available at the
console.

This description oBnum usb includes the following sections;

e Overview

e USB device information

e Behavior when enumerating a single USB device

e Theenum usb configuration file

e enum devi ces

About this Reference 3
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Overview

enum usb is a bus-enumerator program spawnectbym devi ces to handle
USB-specific aspects of device enumeration.

enum usb scans the USB bus and writes a line describing each device found to
standard outputst dout ). The device enumerator manageum devi ces reads in

the information from this stream and launch the drivers required to manage the devices
via theenum devi ces configuration files.

When a USB device is removed from the systemym usb reports this removal to
enum devi ces so that it can remove the drivers it launched for that device.

USB device information

enum usb providesenum devi ces the following information about interfaces on a
USB device:

e busno— the USB bus number

e cfg— the USB configuration the device is using
e class— the device or interface class

e devno— the USB device number

e did — the device ID

e iface— the USB interface number

e num iface— the number of interfaces available for the selected USB device
configuration

e proto— the device or interface protocol

e rev— the device version

e subclass— the device or interface subclass
e vid — the vendor ID

See theenum usb configuration file’sSet for additional information thag¢num usb
can provide te@num devi ces.

Microsoft descriptors

If the device supports Microsoft descriptors (for example a PFS dewiag) usb
provides the following additional information:

e mscomp— Microsoft compatible ID
e msven— Microsoft vendor ID

e mssubcomp— Microsoft subcompatible 1D

4 About this Reference February 13, 2009
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Behavior when enumerating a single USB device

Whenenum usb enumerates a single USB devicemmayreport more than one device
toenum devi ces. Behavior is defined by the USB devicelsvice classas follows:

classis other than zero (1=0)

enum usb considers that any interfaces present on the device cannot be used
independantly of the other interfaces on the device.

It reports one useable interface for this device, and expectethat devi ces
will launch a single driver to manage the device and its interfaces.
classis vendor specific (OxFF)

enum usb considers that the device will be handled by a single driver that
knows how to handle this vendor specific device. It reports one useable interface
for this device.

classis interface specific (=0)

enum usb reports an event for every interface present for the current device
configuration.

Each interface of this USB device can be managed independantly of the other
interfaces on the device and, therefareum devi ces can be configured to
launch a unique driver for every USB interface reported for the USB device.

The enum usb configuration file

February 13, 2009

Theenum usb configuration file allows you to identify USB devices by vendor ID,
device ID, and serial number in order to control how the device is enumerated by
enum ush. The default path and name of the configuration file is

/ et c/ enum ush. conf. You can use thec at startup to specify another the
configuration.

The configuration file uses the following options:

e Devi ce — start of a device configuration definition; seevi ce below.

e | gnore—instructenum usb to ignore the USB device; segnor e below.
e Confi g — specify the USB device configuration; seenf i g below.

e Set — specify a special tag to include in USB device reportsrtom devi ces;
seeSet below.

Each option must be on its own, separate line. Commented lines begin with a number
sign (“#") and are ignored bgnum usb. Blank spaces are ignored.

About this Reference 5
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Example enum ush. conf configuration file
#Specify the configuration to use for | POD devices
Devi ce vi d=05AC, di d=12*
Config class=03
Set usr_spec_i d=Appl el pod

#Do not enunerate this device
Devi ce vi d=13FE, di d=1D00
| gnore

Devi ce

Theenum usb configuration fileDevi ce option identifies the start of a device
configuration definition. All options that follow Bevi ce option in the configuration
file are applied to that device, up to a new instance obéne ce option.

TheDevi ce option identifies a USB device by its:

device ID ¢id)
vendor ID {id)

serial numbergen

The statement for theevi ce option takes the form:

Device [vid=v],[did=d], [ser=g

The rules for composing theevi ce option statement are:

6  About this Reference

In the model aboveyvvy, ddddandsrepresent the hexadecimal values to match,
andsrepresents the serial number string.

The option statement must contain a least one parameter.
Parameters can be in any order, separated by commas.

If the device will be ignored, doot specify the serial IDger) parameter; see
I gnor e below.

The option statement supports wildcard matching (ee®atch(), so you can
match a range of devices. For exampleg=05ac, vi d=12*, would match a
specific vendor and a range of devices, where 12* matches 1200 thru 12FF.

If matching strings do not contain a wildcard, they must specify the vendovitl) (
and the device IDdid) as four numerals, with leading zeros if necessary. The serial
number is a string with a device specific format and length.

February 13, 2009
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| gnore

Config

Thel gnor e option instructenum usb to ignore the device and twot enumerate it.

This option is useful if you have a USB device for which a driver registers for the
insertion event for the device itself and does not need to be launched by the
enumerator. Instructingnum usb to ignore this type of device, eliminates any
possible conflict between the enumerator and the driver, which might both attempt to
attach to the device at the same time.

If you wantenum usb to | gnor e a device, thédevi ce option identifying it should
specify only the device ID and the vendor ID.

enum usb ignores serial numbers defined in tbevi ce option of ignored devices,
because to obtain a device’s serial number it must “attach” to the device, and attaching
to an ignored device may create a conflict with a driver attempting to get exclusive
access to the device.

TheConf i g option allows the user to specify which USB device configuration is used
when the device to be enumerated supports multiple configurations.

If the Conf i g option is not used, thenum usb uses the first device configuration
selected. IfConf i g option is used but the specified configuration is not present on the
device,enum usb logs an error and does not enumerate the device.

Whenenum usb encounters the specified device, it sets the USB device’s
configuration to either the number specifidiif i g nunex) by theConf i g option,
or to the first configuration with an interface that matches the class and subclass
combination specified by theonf i g option.

Multiple configuration selections

If a device supports multiple configurations or interfaces from generation to
generation, in youenum usb configuration file you can specify multipteonf i g
option lines for each Device, in priority ordemum usb uses the firsConf i g option
statement that matches the device for which it is listed.

Composing Conf i g option statements

February 13, 2009

Statements for th€onf i g option take the form:

Config [class=x¥,[subcl ass=xx

or:

Confi g nunex

The rules for composin@onf i g option statements are:

¢ In the model abovexx represents the hexadecimal values fordlessandsubclass
to match, and represents the configuration decimal value to match.

About this Reference 7
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e The option statement must contain a least one parameter.

e The option statement can specify any of the following:

- only theclassparameter
- only thesubclasgarameter
- both theclassand theclassparameter

e The matching strings farlassandsubclassnust be two numerals, with a leading
zero if necessary.

Q e When you specifying the configuration number, you are specifying the value
reference number of the configuration, rather than its index. For example, if a
device has two configurations, they may not be referred to as configuration one and
configuration two. To determine the configuration value of a device configuration,
refer to the output of the USB utilityugb - vv).

e QNXrecommends that you use tblassandsubclasgparameters wherever
possible, rather than a configuration numbarf). For some devices, the
environment in which they are used may affect which configurations they report.
This device characteristic means that in different environments, the same
configuration number may represent different configurations.

e Use the configuration number parameter for@ef i g optiononly when you are
certain that the configuration numbers you use will do not change — when you are
certain that the numbers will always represent the same configurations, in all
circumstances.

Set

TheSet option allows you to specify a custom string to be passethton devi ces.
This string can be:

e used to helnum devi ces match a device to a specifemum usbconfiguration

e applied to arenum devi ces configuration; for example, as an argument applied
for launching a driver

There are currently two defined custom tags #raim usb can pass to
enum devi ces:

e user spec id — user-specified identifier

e inc_user spec id — incrementing user-specified identifier

8 About this Reference February 13, 2009
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Composing Set option statements

Set statements in thenum usb configuration file must be specified as follows:

e Ifthe Devi ce section does not containGanf i g statementSet statments can be
specified after th®evi ce statement.

e If configuration file include<onf i g statementsSet statements must be placed
immediately following theConf i g statements to which they apply.

For example:
Devi ce vi d=05AC, di d=12*
Config class=01
Set usr_spec_i d=Appl el PODwi t hDi gi t al Audi o
Config cl ass=08

Set usr_spec_i d=Appl el PODUVASSnode

user_spec_id

TheSet user spec id option is useful for associating multiple devices, or a range of
devices, with a singlenum devi ces configuration. It can be:

e used to confirm matching criteria, and thus launch the same driver for all the
associated devices

e passed as an argument to the matched configuration, and thus represent a common
system component comprised of several launched drivers

The statment for th8et user_spec id option takes the form:
Set usr_spec_i d=x
The rules for composing th&et user spec id option statement are:
e Inthe model aboves represents a string with no white spaces.
e The string length is limited to 40 characters.

inc_user_spec_id

TheSet inc_user_spec id option is useful for associating multiple devices, or a range
of devices, while providing a device-unique incrementing suffix appended to the user
supplied string. Becaussmum devi ces configuration files do not support wildcards,
this option can be used only as an argument passed to the matched configuration.

The suffix appended to the user-supplied string by this option:

e istaken pulled from a shared pool

February 13, 2009 About this Reference 9
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enum devi ces

e isreserved for the name provided

e isreleased when the device is removed
e isreusable after release

e starts incrementing from zero

For example, behavior with the sample configuraiiore_usr _spec_i d=/f s/ i pod
is as follows:

e When the first iPod is connected to the host system, all insertion events related to
that device include the tdagnc_usr _spec_i d=/f s/ i podO.

e When a second iPod is connected to the host system, all insertion events related to
that device include the taghc_usr _spec_i d=/fs/i podl, and so on for all
further iPods connected to the system.

e |If the second iPod device is removed, theuffix becomes free, and will be reused
for the next iPod inserted.

¢ If you want the device suffix to be incremented from zero for a device entry in your
enum usb configuration file énum usb. conf ) instead of from a shared pool, you
must use a uniquiec_ usr_spec id for that device entry in the configuration file.

e Iftheinc_usr_spec id value is a pathname, the basename is used to reserve the
suffix: i nc_usr_spec_i d=/f s/ i pod, for example, will share the suffix pool
with inc_usr_spec id=ipod.

The statment for th8et inc_user_spec id option takes the form:

Set inc_usr_spec_id=x

The rules for composing th&et inc_user spec id option statement are:
e Inthe model aboves represents a string with no white spaces.

e The string length is limited to 1024 characters, including the appended suffix.

This section provides basic information useful for usemgim devi ces with
enum ush. For a complete description ehum devi ces configuration file format,
seeenum devi ces in theNeutrino Utilities Reference

enum devi ces matching rules

Matching behavior foenum devi ces is based on the “number of matches” in the
enum devi ces configuration file device statement. A secondary device statement
may be created by placing a period (“.”) in front of the match field.

10  About this Reference February 13, 2009
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File precedence

February 13, 2009

This method for matching devices with entries in #mim devi ces configuration

file can sometimes result in “ambiguities™: a specified device that matches more than
one entry in theenum devi ces configuration file, rendering it impossible for the
enumerator to select the preferred driver for the device.

For example, with a device fully specified as:
vend=1922, dev=1234, busno=0, devno=1

rev=100, nsven=f e, msconp=MIP, nssubconp=0

and with the following in theenum devi ces configuration file:

devi ce(usb, vend=1922, dev=1234)

devi ce(usb, cl ass=08, prot 0=00)
the specified device matches both the entries in the configuration file.

This ambiguity can be removed by either extending the match criteria for the preferred
driver:

devi ce(usb, vend=1922, dev=1234, cl ass=08)
or by making one of the matching fieldecondarythat is, by giving it a lower
precedence that the other fields:

devi ce(usb, .class=08, prot 0=00)
A “catch all” (an action that matches any device) is produced by simply entering the
bus type for the device. For example:

devi ce(usb)
echo("No match found for device ven=$(ven),
dev=$(dev), class=$(class), busno=$(busno),
devno=$(devno), cfg=$(cfg), iface=$(iface),
nsven=$(nsven), nmsconp=$(nsconp),
nssubconp=$( nssubconp) " )

The order of precedence fenum devi ces configuration files is determined by one
or both of the following criteria:

e the order in which configuration files are passed via the commandtirgption
e file precedence order in the directory

If files are added to an enumeration directory after the enumeration utility has been
started, the enumerator picks up these files and assigns them a higher precedence than
currently existing files.

Given the complexity associated with adding and removing files and directories during
processing, QNX recommends that you:

e Uuse a static directory and file configuration

e modify a single file in a higher precedence directory to override the behavior of
existing matches

About this Reference 11
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Structure of the enum devi ces configuration file

Theenum devi ces configuration file is typically takes the following format:

/ enum

conmmon

/ devi ces
defaul t
net
nmass
char

/include
usbh-cl ass

/overrides
nmass

enum devi ces launchesnum usb when it starts. To enablenum devi ces to
launchenum usb, you must adénum usb to the common file accesed by both
enum devi ces andenum usb, as follows:

al
config(include)
config(overrides)
config(devi ces)
enuner at or (ush)

Examples:

Below is a samplenum ush command line start up that specifies the path to the
configuration file and sets the interface maximum:

# enumusb cfg_fil epath=/etc/enum usb-custom conf,iface_tbl _size=32

enum usb. conf

In this example implementation we wasrium devi ces to launch a driver for an
iPod, which has several different device IDs. Instead of a usiguat devi ces

configuration containing an entry for every anddid combination, we pass up a user

specified ID which represents the set of iPod devices.

#Specify the configuration to use for |POD devices
Devi ce vi d=05AC, di d=12*

Config class=03

Set usr_spec_i d=Appl el pod

enum devi ces configuration file
# If the class is AUDI O and the subclass is STREAM NG
# and the Applelpod string is present,
# launch i o-audi o.

12  About this Reference February 13, 2009



enum usb

[J 2009, QNX Software Systems GmbH & Co. KG.

devi ce(usb, class=01, subclass=01, usr_spec_i d=Appl el pod)
driver (i o-audio "-di pod busno=$(busno), devno=$(devno),
cap_nane=i pod- $( busno) - $(devno),
i pod_nount =/ f s/ i pod- $( busno) - $(devno) ")

See also:

enum devi ces,i o-fs-nedi a,i of s-i pod. so,i of s- pfs. so,
i of s-ser-ipod. so,i of s-usb-i pod. so, me

February 13, 2009 About this Reference 13
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Neutrino Media Filesystem

Syntax:
i o-fs-medi a options
Runs on:
ARM, PowerPC, SH, x86
Options:
-a Always start all the built-in drivers.
-b Don't run in the background (used for debugging).
-cTYPENum Set a cache size. The type of cache is specifie@\yE and

can be one of:

at t rs — number of attributes (default: 32)
bundl es — number of 64 KB bundles (default: 2)

fil es — maximum number of files per filesystem (default:
1 MB)

maps — number of extent mappings (default: 512)

ncache — maximum size of the meta cache (default: 16
KB)

met a — size of the metadata cache (default: 16 KB)
pages — number of 4 KB clusters (default: 256)

t hr ongs — number of 1 MB throngs (default: 0)
wads — number of 256 KB wads (default: 0)

- d driver,options Start only the specified driver with the specified options. The
available drivers are (see below for more information about
these drivers):

i pod (i of s-i pod. so)
t np (built intoi o- f s- medi a)
pfs (i of s- pfs. so)

Becauseé o- f s- nedi a is single-threaded, you should start each driver in its own

Q process.

- o fsyg=blkpai,[+optiong

Override automount options fésys The “+” appends options.

- 0 cd[=devicg,use,nojoliet,noudf

14  About this Reference
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- o It[=blkpaf,use,format[maxfile:maxmalpsync=sec,notrans
LT filesystem options

-s Cause enane, unl i nk, chnod, chown andchnod to be
synchronous.

Q The- s option applies to writable filesystems; the media filesystems supported by
i o-fs- medi a are read-only, and don’t support this option.

-t Print the built-in tables tat dout , then exit.

-V Add the verbose option to all mounted filesystems.

Description:

Thei o- f s- nedi a filesystem makes disparate media devices and filesystems appear
as POSIX-compliant filesystems under QNX Neutrino. It is based ohdhés

filesystem framework, and provides some extensions specific to media devices. This
variant ofi o- f s is designed specifically for use with the MME. For more information
about the architecture ofo- f s, see thdntroduction to the MME

Thei o- f s- nedi a supports these media devices and filesystems:

e RAM filesystem { np) — a temporary POSIX filesystem in RAM. This
functionality is statically linked to theo- f s- medi a executable. For information
about starting and configuring this module, see “Starting the RAM Filesystem”
below.

e iPod filesystem — filesystem support for accessing iPod devices, including
media-specific extensions. This functionality is provided in a separate
i of s-i pod. so library, loaded at runtime. Device driver support is provided
separately by a serial or USB device driver.

For information about starting and configuring the iPod module, see
i of s-i pod. so.

e PFS filesystem — device-driver and filesystem support for accessing Microsoft
PlaysForSure (PFS) devices that use the Media Transport Protocol (MTP). This
functionality is provided in a separaitef s- pf s. so library, loaded at run-time.
Additional libraries supporting DRM may also be used. The USB driver is required.

For more information about starting and configuring the PFS module, see
i of s- pfs. so. Forinformation about configuring the module to access
DRM-protected content, see “Enabling Digital Rights Management (DRM)”.

Other media device support options far- f s- medi a may be available; contact your
QNX sales representative for information.

February 13, 2009 About this Reference 15
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The i o- f s configuration files

i o-f s uses the following configuration files, located at f s/ 1 i b/ confi g/etc/:
e iofs.fsd—driver startup rules
e iofs.fsf —filename rules

e iof s. f sm— auto-mounting rules table

i ofs. fsd
Thei of s- f sd configuration file sets the driver startup rules. To use a rule, simply
uncomment the line for the drive.
Q e Use the- d command line option to have force start a driver.
e Thenount = option is only available for drivers that can only mount a single
known file system, such as “media”, “tmp” or “et”.
e Block devices can mount many filesystems; these are configured iiflse f sm
table.
Below is a samplé of s. f sd configuration file.
# DRI VER OPTI ONS
tmp mount =/ f s/t npfs
#file di r=/dev:/var/imges, saf e
#at a
umess
#nt est mount =/ f s/ nt est %¢#
i pod devi ce=/ dev/ ser 1, nount =/ fs/i pod%#
pfs nmount =/ f s/ pf s%#
#si m_nor obj ect =/ nor, si ze=32m mount =/ f s/ et f s%#
#si m nand512 obj ect =/ nand512, si ze=512k, nount =/ f s/ et f s%#
#si m nand2048 obj ect =/ nand2048, si ze=64m nount =/ f s/ et f s%t
i of s. fsf

Thei of s- f sf configuration file sets the filename rules used byf s.

Below is a samplé of s. f sf configuration file.

Fi | enanme rul es

PATTERN FLAGS

. aac SN P(64K) G 64K)
.flac/*. aac

. mp3/*. aac

.0gg/ *. aac

.wav/ *., aac

LR S R~ ~ i«
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* wma/ *. aac

* . nmpg SN P(256K) Q64K 256K, 256K 2M 1M
* avi/*. mg

* . mov/ *. npg

* . npeg/ *. nmpg

*.owmv/ * . npg

*.0 SN P( 64K) G( 16K 16K, 64K)

*lib SN P( 64K) G( 256K)

# Next group for testing

*.non SN P( 0K) G 0K)

*. pag SN P( 4K) G 4K)

*. bun SN P( 64K) G 64K)

* . wad SN P(256K) 256K)

* thr SN P(1M G 1M

* XXX E

! S P(64K) G 16K 16K, 64K)

* G(4K 16K, 8K 64K, 32K)

Filename rule nomenclature

The filename rules use the following nomenclature:
e E— Encrypt
e N— Nore-use
e R—Random
e S — Sequential
e P(n) — Pre-read
e G(n, n,n n,n) — Growth
iofs.fsm

Thei of s- f sf configuration file contains a table that defines the rules usewbiys
to auto-mount devices.

Below is a description of the contents of the- f s mount rule table in théof s. f sm
configuration file. For more information about how- f s uses the rules in the table
see the comments following the table.
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Pattern Filesystem Mountpoint Options

dos-* dos / fs/ dos%t

nt-* nt [ fs/ntfsos#t

It-* It [fslltfsys if=unknown,format,endif
gqnx4-* gnx4 | f s/ qnx%t

ext-* ext2 / f sl ext %t

cd cd [ fs/ cda%t

usb-*-disk  pc vol mgr if=invalid,format,endif,if=empty,add=dos:full,erfd
flop-*-disk dos / fs/ dosfl op%t

disk efi vol ngr

disk pc vol mgr

disk dos | f s/ dos%# if=invalid,abandon,endif
disk gnx4 [ fs/ qnx%t if=invalid,abandon,endif
disk It [fsltfso%t if=invalid,abandon,endif

Comments

The fields defining how o- f s auto-mounts a device are described below.

Pattern

ThePatternfield sets a pattern as defined by therat ch function, which is applied
to a block device containing a file system. The block device has a well-defined naming
convention, as follows:

bus- busdevno- cl ass-uni t-type. fstype-partsl ot

Where:

e bus — the name of the bus the controller is on: “pci”, “usb”, etc.
e busdevno — a number relative to the bus (hexadecimal).

e class — the name of the controller: “ata”, “scsi”, “umass”, etc.

e unit — a unit number on the controller (decimal); for example, O primary master, 1
primary slave, 2 secondary master, etc.

e type — the type for the filesystem, if it is known: “disk”, “cd”, “tmp”, “flash”, etc.
e fstype — the filesystem type for the partition: “It”, “dos”, “gnx4”, etc.

e partslot — the volume-specific slot number (decimal).
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Filesystem name

TheFilesystem namgeld sets the name of the filesystem to start: “It”, “dos”, “qnx4”,
“nt”, “ext2”, “cd”, etc.; or, if the mountpoint isNULL, the name of the volume
manager to use; for example, “pc” for a standard Microsoft partition table.

Mountpoint
TheMountpointfield sets the location wheie- f s mounts the filesystem in the
pathname space.
The percent sign “%” is a special macro character with the following values defined:
e Wo— %
e % — bus,%d — busedevno¥®? — class %8 — unit, %4 — type, % — fstype, %6
— partslot
e 9% — minor number of a filesystem: 0, 1, 2, etc.; each filesystem is independant,
starting at O (zero)
e 9%@— minor number common across all filesystems
Options

The Optionsfield sets filesystem-specific or volume manager-specific options.
Common options include:

e if={cond}, cndl, cnd2, el se{=cond}, cnd3, cnd4, endi f, cnd5
e abandon — exit without mounting
e Conditions{ cond} or!{cond}:

- unknown — the patrtition is not identifiable by the filesystem
- bad — the partition is identfied, but is not usable

- invalid — unknown or bad

- empty — no partitions are defined in the volume

Starting the RAM Filesystem

The RAM/TMP filesystem creates a temporary POSIX filesytem in system RAM that
exists for the duration of thieo- f s- nedi a process.

The TMP filesystem has these additional command line options:

use Print out a usage message and then exit.

mount =path The path to mount the RAM filesystem at; if not specified, the
filesystem is mounted &ff s/ t npf s.

m nsi ze=megs  The minimum filesystem size, in Mb.
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mexsi ze=megs  The maximum filesystem size, in Mb.

nogl ob Specify that the filesystem shouldn’t be located in global
memory.

Thenogl ob option is for ARM9 targets only.

Y

Examples:
The examples below show sorne- f s start up options:
io-fs -b Do not put into the back ground so you can kill it with a keyboard
break. Great for debugging.
io-fs -b -olt, fornmat
Always format auto-mounteft f s partitions.
See also:

i of s-i pod. so,i of s- pfs. so,me
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The interface to the iPod authentication chip

Syntax:
i o-fs-media -di pod, acp=12c: options
Runs on:
ARM, PowerPC, SH, x86
Options:
Options fori of s-i 2c-i pod. so are separated by colons (:). These options are:
addr =address The address, in hexadecimal, to the memory location to connect
to on the authentication chip. This address is usually from 0x10
to 0x17, inclusive. The default is 0x10.
pat h=chippath The path to the authentication chip. If this option is not specified,
i of s-i 2c-i pod. so uses the defaulpat h=/ dev/i 2c0.
speed=connectionspeed
The i2c connection speed to the authentication chip. If this option
is not specifiedi of s-i 2c- i pod. so does not change the
configured speed.
use Print out a usage messagestodout and exit.
Description:
The utility i of s-i 2c-i pod. so provides the interface to the Apple authentication
chip.
If instructed to do soi, of s- i pod can load another authentication interface. However,
onlyi of s-i 2c-i pod. sois currently supplied.
See also:

i o-fs-nedia,iofs-ipod. so,iofs-pfs.so,i ofs-ser-ipod. so,
i of s-usb-i pod. so,Mme
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iPod driver fori o-f s

Syntax:

i o-fs-medi a -di pod, options

Runs on:

ARM, PowerPC, SH,

Options:

22

x86

Thei of s-i pod options in addition to the standaiido- f s options, include:

acp=interface

dar at es=[+]rate

eq=on| off

fil ebur st =number

The authentication chip interface. See “Authentication chip
interface” below.

Digital audio sampling rates to support. Required for digital
audio support; see “Adding digital sampling rates” below.

Disable the equalizer. The default valueis
To disable the equalizer, start the iPod driver with ¢lqeof f
option. For example:

# io-fs-nedia -dipod, transport=ser: dev=/dev/serfpga3, eq=of f

The number of files to discover from the iPod at a time. By
default, this value i46. Increasing the size of the fileburst
increases the speed at which files are discovered, but requires
more system resources.

f names=short | | ong

| ang=lang_code

| ogfi | e=filepath

About this Reference

The type of filenamé o- f s- medi a should use for files on
iPod devices. The default is “long”, which it recommended
for iPod devices. The behavior and implications of the
differentf nanmes options are as follows:

e long —Not recommendedrhe filenames used by
i o-f s- nedi a closely match the iPod titles.

e short —Recommended he filenames used by
i o-f s- medi a are synthetic filenames that represent the
iPod filenames.

See “About filenames” below.

Set the iPod language. The default language is English
(en_EN).

Print the log to the specified file instead ofsbout .
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nmount =path The path to mount the iPod at. By default, the device is
mounted at f s/ i podnum wherenumstarts ab and
increments with each additional device mounted.

pl ayback Show entries representing the titles in the iPod playback engine
from/fs/ipodn/.FS_infolpl ayback . You can use these
entries to access the information for the files the entries
represent in the iPod’s playback engine.

pol | ti meout =timeout
The timeout for polling, in milliseconds. By default, this value
is 2000.

pr ef =preferences Set preferences on iPods and iPhones at startup. See
“Preferences” below.

rest or e=settings Instruct the iPod to restore or keep the specified setting when it
is removed from the system. See “Restoring settings” below.

rti meout =time The serial device command read timeout, in milliseconds. By
default, this value i5000.

sndchk=on| off | i pod
The sound check setting. Supported values are:

e on — (default) perform a sound check
e of f — do not perform a sound check
e i pod — let the iPod decide
spl ash=[greyscaleicon_path:[color_icon path]:[big_color_icon_path]
Splash screen images to be displayed on the iPod device. Use

colons to separate the different image paths. See “Splash
screens” below.

st or age Turns on HD radio tagging support.

t ransport =typeoptions

Specifies the transport mechanism. Loads

i of s-type i pod. so and checks if it supports the transport
interface. Onlyser andusb are currently supported. See

i of s-ser-i pod. soandi of s- usb-i pod. soin this
Reference

use Print out a usage messagestodout and exit.

ver bose=number  Enable verbosity levels. Higher verbosity levels provide
increasing levels of detail for device transactions.
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Description:

This module provides a media filesystem interface for iPod devices. An iPod can
connect via its 30-pin Omni connector to a RS232 serial UART connection on the
Neutrino system.

During playback, iPods usually deliver events every 500 milliseconds. This interval is
not configurable.

Enabling MME support for iPods

To enable support for iPod devices with the MME, the contents of the MIBIESS s
table (inmre_mai n. sgl ) must be modified to contain the filesystem mountpoint (by
default,/ f s/ i pod0). For example:

I NSERT | NTO sl ot s(pat h, zonei d, name, concurrency, slottype)
VALUES(' /fs/ipod0’, 1, "iPod , 1, 4);

Authentication chip interface

About filenames

Restoring settings

Theacp option loads of s- interface i pod. so and checks if it supports an
authentication chip interface. This option accepts one of the following values:

e i 2c:[option§ — authenticate in the iPod driver; seef s-i 2c-i pod. sofori 2c
options

e cta— authenticate over the serial pins and tell the iPod to grant authenticated
privileges to the USB transport

See “Authenticating iPods” in thRIME Developer’'s Guidehapter Working with
iPods.

With long filenamesj o- f s- medi a requires a large cache and operations can be
slow. In order to access a filenanme; f s- medi a may need to load into the cache the
filenames for all files in a directory on the iPod (which can be in the tens of
thousands), and do a string comparison on every filename, starting with the first
filename, until it reaches the file it has been requested to find.

With short filenames;j o- f s- medi a can go directly to the requested entry, and
devct | s can be used to obtain the full flename and other information from the iPod.
The operation is quick and does not require a large cache.

Ther est or e option is used to instruct the iPod to restore or keep the specified
settings when it is removed from the system (unplugged). Valid settings are:

e al |l —restore all settings

e eq — change the equalizer setting
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e none — restore no settings

r epeat — change the repeat setting
e shuf fl e — change the shuffle setting
e sndchk — change the sound check setting

Separate the settings you want to specify by colons “.”. Precede settings ymi do
want to restore by an exclamation mark “!”. For example:

e io-fs-nmedia -dipod,restore=al |l — restore all settings
e io-fs-nmedia -dipod, restore=none — restoreno settings

e io-fs-nmedia -dipod,restore=!shuffle:repeat — do not restore the
shuffle setting, and restore the repeat setting

e io-fs-nmedia -dipod, restore=eq: sndchk — restore the equalizer and
sound check settings

e io-fs-nmedia -dipod, restore=eq: ! sndchk — restore the equalizer setting,
and do not restore the sound check setting

e io-fs-nmedia -dipod, restore=all:!repeat:!random— restore all
settingsexceptthe repeat and random settings

Adding digital sampling rates

Preferences

February 13, 2009

Thedar at es option is used to add digital sampling rates the iPod driver requires to
support digital audio. The+" attribute adds the required 32000, 44100 and 48000
sampling rates. Optional sampling rates, such as 8000, 11025, 16000, 22500 and
24000, can be added by using tta¢e attribute, listing them with a colon *:”

separating each item in the list. For example, to add the minimum three sampling rates
required for digital audio, plus the optional 22500 and 24000 rates, start the driver as
follows:

# io-fs-nedia -di pod, transport=usb, acp=i 2c, dar at es=+22500: 24000

Thepr ef option sets preferences on iPods and iPhones at startup. It requires:
e the preference class followed by a forward slash (“/")

e the setting, followed by a forward slash

e the restore setting: eithédt, orr. See “Setting persistence” below.

Multiple preferences are separated by colons (*:”). For example:

# io-fs-nedia -dipod, pref=video/on/k:ratio/w delr
Supported classes and preference settings are listed in the table below:
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Class Settings Behavior

video off Disable video output.

video on Enabled video output.

video ask Ask user if not in EI mode.
screen fill Fill entire screen.

screen fit Best fit while maintaining ratio.
format ntsc NTSC video format and timing.
format pal PAL video format and timing.
lineout off Line-out disabled (iPhones).
lineout on Line-out enabled (iPhones).
connection none No connection.

connection composite  Composite video (interlaced).

connection svideo S-video (interlaced).

connection component Component Y/Pr/Pb (interlaced or progressive, based
on model).

caption off Closed captioning disabled.

caption on Overlays closed captioning on video conbsfibre
outputting.

ratio full Used when destination monitor has 4:3 ratio.

ratio wide Used when destination monitor has 16:9 ratio.

subtitle off Subtitles overlays are disabled.

subtitle on Overlays subtitle text on vidéeforeoutputting.

audioalt off Alternate audio channel is disabled.

audioalt on Alternate audio channel is enabled.

Q Due to a current Apple firmware limitation, closed captions are not supported on iPod
Classic devices.

Setting persistence

Thepr ef optionk andr values determine what the iPod does with the setting when it
is disconnected:

e k— keep this setting as the default

e I — restore previous setting
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Splash screens

You can use thepl ash option to specify one or more of the following for the iPod
splash screen, using colons to separate the different image paths, in this order:

e agreyscale image (for older greyscale iPod devices)
e acolorimage
e a big color image

The order of the image paths is fixed; that is, the first path is always the path to the
greyscale image file, the second path is always the path to the small color image file,
and the third path is always the path to the big color image file. Thus, for example, to
load all three image files, you would start the iPod driver withsheash option like

this:

# io-fs-nedia -dipod, transport=usb, acp=i 2c, \
spl ash=path gr eyspl ash. gnxl ogo: \
path col or spl ash. gnxl ogo: \
path bi gcol or spl ash. gnxl ogo

However, to to load only a large image file, you would start the iPod driver with the
spl ash option like this, leaving the unused image paths empty:

# io-fs-nmedi a -di pod, transport=usb, acp=i 2c, \
spl ash=:: path/ bi gcol or spl ash. gnxl ogo

Finally, if you do not want a big color image, simply omit the path; you do not need to
add a colon to the end of your list. For example, to load only a small color image:

# io-fs-nedia -dipod, transport=usb, acp=i 2c, \
spl ash=: path/ col or spl ash. gnxl ogo

Uploading a splash screen to an iPod

February 13, 2009

To upload a splash screen to an iPod:

1 Save the image you will use for the splash screen in the required format:

e color —RGB-565 LE
e greyscale — monochrome 2 bits per pixel

2 Add to the beginning of the image file, an 8-byte header with the information
described in “Splash image file header” below.

3 Start the iPod driver with thepl ash specifying the path(s) to the splash screen
image file(s).
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Splash image file header

iPods expect splash image files to have an 8-byte header, as described in table below.

Bytes Format Description
0-1 16 bits, little endian  Width of the image, linits.
2-3 16 bits, little endian  Height of the image, hits.

4-7 32 bits, little endian  Stride of the image,bygites

Q Thestride of an image is the number of bytes used for each row in the image’s file.
For example, if an image is 15 bits wide, then its stride will probably (but not
necessarily) be two bytes; that is 15 bits of image information, plus 1 bit of padding to
byte-align the information.

For more information about iPod splash screen image formats, please refer to the
Apple specifications.

iPod configuration selection at startup
iPods have a tendency to reset if you do not use theption when you staiito- usb.

When you start o- usb, use the ¢ option so that the launcher application selects the
iPod configuration to use, instead of just defaulting to the device’s first configuration.

Examples:

Below are examples of how to star- f s- medi a using the iPod driver for a serial
connection and for a USB connection.

Serial connection
Start the iPod filesystem for an iPod with a serial cable connection:
# io-fs-nmedi a -di pod, transport=ser, acp=i 2c
This command uses the default:
e serial port/ dev/ ser 1

and is equivalent to:

# io-fs-nmedi a -di pod, transport=ser:dev=/dev/serl, \
acp=i 2c: addr =0x10: pat h=/dev/i 2c0
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USB connection
Start the iPod filesystem for an iPod with a USB connection:
# io-fs-nmedi a -di pod, transport=usb, acp=i 2c
This command is equivalent to:

# io-fs-nedia -di pod, transport=usb: \
acp=i 2c: addr =0x10: pat h=/ dev/i 2c0

See also:

i o-fs-nedia,iofs-i2c-ipod. so,iofs-pfs. so,iofs-ser-ipod.so,
i of s-usb-i pod. so,me
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Microsoft PlaysForSure/MTP driver faro- f

Syntax:

S

i o-fs-medi a -dpfs, options

Runs on:
ARM, PowerPC,

Options:

SH, x86

Theoptions in addition to the standaricb- f s options, include:

Standard options
debug=n

mount =path

nor ef s

Set the debug level.

Specify the root of the filesystem for PFS devicegdthends in
" $#' , then' $#' is replaced with a unit number. Example:
- dpfs, nount =/ f s/ pfs’ $#

Don't have objects with references appear as directories. This
disables playlists (for examplel b and. pl a files on some
devices), but can significantly reduce synchronization time.

devi ce=bus no.device na.interface no

DRM options

Start thei of s- pf s module with one program instance per PFS
device. See “Directed PFS device startup” below.

The DRM options are optional. Thef s- pf s module supports DRM by default, and
will function for non-DRM-protected playback even if the DRM support files aren’t
found on the target. Thefil e, kfil e, andsfi | e options are required only if

you've changed

drm

cfi | e=filename

kfil e=filename

sfil e=filename

30  About this Reference

the default location of these support files fremc/ pf s/ .
Don'’t allow PFS operation without DRM support (initialization
fails if no DRM files are found).

Specify the file containing a certificate to be used with DRM.
The certificate file is obtained from Microsoft.

Specify the file containing an RSA private key to be used with

DRM. The key definition is 580 bytes. This file is obtained from

Microsoft.

Specify the file containing a serial number to be used with
DRM. This file is expected to be 16 bytes in length. This file is
obtained from Microsoft.
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Directed PFS device startup

Thedevi ce option allows the PFS driver to be started with one program instance per
PFS device, rather than with a single program instance servicing multiple PFS devices.

To start thd of s- pf s module to support one PFS device per instandeodk - pf s,
use thedevi ce option and specify the paths for the bus, device and interface for each.
For example, to handle two PFS devicds\(i ce=bus no: device no: interface no):

# io-fs-nedia -dpfs, device=1:3:3
# io-fs-nedia -dpfs, device=2:4:6

Q Bus, device and interface numbers are hexadecimal values.

Non-compliant device support options

These options allow you to customize howf s- pf s interacts with legacy devices
that don't fully support the PFS 2.01 specification.

For some of these “fix” options, you can apply the fix to all devices, specific devices
(by specifying the vendor ID and device ID), all devices from a specific vendor ID (by
specifying only the vendor ID), or a known list of devices that require the fix (by
specifyingknown). In the options belowy/VVV (vendor ID) andPPPP(device ID)

are four-digit hexadecimal values. These options are additive, so you can use them
more than once to add devices to the “fix” list. You can, for example, specify

get fi x=known, get fi x=0e791129 to apply the fix to the known set of devices plus
device 0x0e791129.

f or ce[=VVVVPPPH known]
Force USB devices to be considered as MTP devices.
get fi x[=VVVVPPPRH known]

Apply a fix to MTP-extended get-object processing, so that
devices have the entire file read in at once (since they do not
handle extended duration get object transactions very well). By
default, such devices are not supported. The amount of the file
that gets read in is determined by tiet si ze option.

get si ze[=sizq Allocate a fixed size buffer to read in the entire contents of
objects when the attached PFS device does not support the
Get Parti al Obj ect MTP command. By default, such devices
are not supported. The size of the buffer may be between 1MB
to 256MB, with a default of 10MB if no size is specified. Files
that exceed the size of the buffer may still be read, but the
content of the file will be truncated to fit into the buffer.

get x [FVVVVPPPH known]

Use the extended-duration get-object mechanism to read files on
the specified devices that do not support the GetPartialObject
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MTP command. IVVVVPPPHSs not specified, then the
extended duration processing will be used for all devices that do
not support the GetPartialObject MTP command.

Theget fi x option overrides this option, since some devices cannot handle the
Q extended-duration get-object operation.

nopl i st [=VVVVPPPH known]

Do not use property list MTP commands since they do not work
properly.

Description:

Thisi o- f s module provides a media filesystem interface for Microsoft PlaysForSure
(PFS) / Media Transport Protocol (MTP) devices.

Enabling Digital Rights Management (DRM)

The PFS module for thieo- f s filesystem supports Microsoft's Windows Media DRM
10 for WMA content on Playsforsure devices.

When PFS starts, it looks for the filespher - aes. so andi of s- nsdr nl0. soin

thel i b/ dl | directory that is referenced lyD_LIBRARY_PATH. In addition to

the dynamic object library files, there are three configuration files required for DRM,
which are provided separately by Microsoft. If these files cannot be found, then DRM
will not work. By default,i of s- pf s looks for these files inet ¢/ pf s. You may

specify an alternate location for these files with ttkéi | e,-sfile,and €fil e

options fori o- f s.

To force PFS to use DRM, specify the mcommand-line option when you start
i o-fs. All required files for using DRM must be present on the target system (see the
“Required Files” section below).

Required Files

These files are required in tlRATH on the target system if you stardf s- pf s with
DRM enabled:

[ib/dll/cipher-aes.so

A library that supports AES decryption.

[ib/dll/iofs-msdrnl0. so
A library that is used by the PFS module to provide DRM functionality.

/etc/pfs/drmcertificate.bin

The binary image of a certificate. It is typically a text file that you must get from
Microsoft. The name and location of this file can be changed by using the
-cfil e option toi o- f s. For example:

-dpfs,cfile=/my_certificate.crt.
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/etc/pfs/drmserial _nunber. bin

This is a binary image of a 16-byte serial number. The serial number is

embedded in a DRM message sent to PFS devices. You can change the name

and location of this file by using thesf i | e option toi o- f s. For example:

-dpfs,sfile=/my_sn.

/etc/pfs/drmprivate_key. bin

A binary file that contains a definition of an RSA private key. You should

specify as many fields as possible. You can change the name and location of this

file by using the kf i | e option toi o- f s. For example:
-dpfs, kfile=/my_key. key.

The format of the file is given by the following structure definition:

/1 this structure defines the contents of the PFS drmprivate_key.bin file
/1 - contains information needed to define private key for RSA

/1 - all fields are big endian nunbers (MSB first, LSB | ast)

/1 - all fields should contain appropriate val ues

struct RSA binary private_key_ { /1 580 bytes in total

unsi gned char bExponent|[4]; /1 required: exponent for public key

unsi gned char bMbdul us[128]; /'l required: nodulus for public key

unsi gned char bP[ 64]; /1 optional: prinme nunmber P

unsi gned char b 64]; [l optional: prine nunmber Q

unsi gned char bDP[ 64] ; /1l optional: private exponent nodulo P -

unsi gned char bDQ 64]; /] optional: private exponent nodulo Q -

unsi gned char bl nverse( 64] ; /1 optional: inverse of prine nunber Q

unsi gned char bD[ 128]; /'l required: this is the private key exponent
}; /1 580 bytes total
Files:

See Required Files for a list of files required when you enable DRM.

See also:

i of s-i pod. so,i o-fs-nmedi a, me
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The serial transport mechanism for connecting to iPods

Syntax:
Runs on:
Options:
Description:

i o-fs-medi a -di pod, transport =ser: options

ARM, PowerPC, SH, x86

Options fori of s- ser - i pod. so are separated by colons (:). These options are:

audi o=devicepath Set the path to the location from where- medi a should read
in the audio. See “Setting the audio path” below.

baud=numbef-number?

Set the baud rate. If a second number is specified, the highest
baud rate is tried first, and the other number is a fallback value.
The default value i29200- 57600.

iPod devices officially support only two baud rates, 19200 (third-generation iPods)
and 57600 (all other devices).

dev=devicename The serial device used to communicate with the iPod device.
The default value isdev/ ser 1.

nopol | Don't poll. By default, polling is on.

nor eadl oop Don't use a read loop. By default, this option is set so the driver
doesnotuse a read loop. This option disables some
workarounds in the iPod serial transport, and is required for
QNX Momentics release 6.3.2 and older. It is not required for
release 6.4 and more recent.

use Print out a usage messagestiodout and exit.

The utility i of s- ser -i pod. so provides the transport mechanism for connection to
iPod devices through a serial connection. It is loaded dfys- i pod when it is started
with the transport mechanism setser (for serial devices).

Setting the audio path

Theaudi o option sets the path to the location from where nedi a should read in

the audio. This option can be used for when iPod accessed through serial transport
(i of s-ser-i pod. so)and for iPods accessed through USB transport

(i of s-usb-i pod. so).
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Examples:

See also:

February 13, 2009

If you specify a path for thaudi o option,i o- medi a reads the audio from the
location specified by this path. For example, with serial audio, you can specify the
audio path to the location of the serial iPod audio driver’s capture device as follows:

# io-fs-ipod -dipod,transport=ser:dev=/dev/serl:audi o=/ dev/snd/ pcnCOD0Oc

Wheni o- nedi a needs to read in audio data (to push it out to the sound card output),
it will read from this audio string.

Start the iPod filesystem for an iPod with a serial cable connection:
# io-fs-nedia -dipod, transport=ser, acp=i 2c

This command uses the default:

e serial port/ dev/ ser 1

and is equivalent to:

# io-fs-nedia -di pod, transport=ser:dev=/dev/serl, \
acp=i 2c: addr =0x10: pat h=/ dev/i 2c0

i o-fs-nedia,iofs-i2c-ipod.so,iofs-ipod. so,iofs-pfs. so,
i of s-usb-i pod. so, me
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The USB transport mechanism for connecting to iPods

Syntax:
i o-fs-medi a -dipod, transport=usb
Runs on:
ARM, PowerPC, SH, x86
Options:
Options fori of s- usb-i pod. so are separated by colons (:). These options are:
audi o=devicepath
Set the path to the location from where- nedi a should read in the
audio. See “Setting the audio path” below.
busno The USB bus or chip to which the iPod device is connected.
config Configuration value of the iPod HID interface (iIAP).
devno The USB device address, as assigned @yusb.
i face Interface value of the iPod HID interface (iIAP).
sconfig Select the iPod HID configuration. This option is only required if no
other entity selects the configuration. See “Selecting the iPod
configuration” below.
use Print out a usage messagestadout and exit.
Description:

The utility i of s- usb-i pod. so provides the transport mechanism for connection to
iPod devices on a USB bus. It is loadedilyf s-i pod when it is started with the
transport mechanism setasb (for USB devices).

Q Authentication is required to use USB transport to control an iPod.

Selecting the iPod configuration

36

You can select the iPod HID configuration through ¢éim&im usb configuration file,
or use thesconf i g option to telli of s- usb-i pod. so to select the iPod HID
interface. This option is applied only if no other entity selects the iPod device
configuration to use.
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Q iPods, such as Shuffles, that present themselves as only USB mass storage devices
have only one configuration.

Directed iPod device startup

The iPod driver using the USB transport mechanism can be instructed to manage a
specific device. This feature is designed to be used in an environment that has a driver
launcher application that starts and stops services for removable devices: when
running for a specified device, the iPod driver ignores device insertion and removal
notifications fromi o- ush.

To start theé of s- i pod module to support a specific iPod device, specify the paths for
the bus and the device, and the iPod HID configuration and interface. For example:

# io-fs-nmedia -di pod, transport=usb: busno=0: devno=1: confi g=2:iface=2

Q Bus, device, configuration and interface numbers are hexadecimal values.

Setting the audio path

Theaudi o option sets the path to the location from where nedi a should read in

the audio. This option can be used for when iPod accessed through serial transport
(i of s-ser-i pod. so) and for iPods accessed through USB transport

(i of s-usb-i pod. so).

If you specify a path for thaudi o option,i o- nedi a reads the audio from the
location specified by this path. For example, with USB audio, you can specify the
audio path to the location of the USB iPod audio driver’s capture device as follows:

# io-fs-nmedi a -di pod, transport=usb, acp=i 2c, audi o=/ dev/ snd/ i pod- 0-0

Wheni o- nedi a needs to read in audio data (to push it out to the sound card output),
it will read from this audio string.

Examples:
Start the iPod filesystem for an iPod with a USB connection:

# io-fs-nedia -dipod, transport=usbh, acp=i 2c

This command is equivalent to:

# io-fs-nmedia -di pod, transport=ushb: \
acp=i 2c: addr =0x10: pat h=/dev/i 2c0
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See also:

i o-fs-nmedia,i ofs-i2c-ipod. so,iofs-ipod. so,iof s-pfs. so,
i of s-usb-i pod. so,nme
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| 0- medi a- generic

Syntax:

Runs on:

Options:

Description:

February 13, 2009

Neutrino multimedia playback controller

i o- nedi a- generi c [ optiong

ARM, PowerPC, SH, x86

-D

- Ggraphoptions

- Mmoduleoptions

- 0 options

-S

Don't detach to the background.

Use the options specified in the configuration file rather than
the built-in defaults.

Print the built-in configuration to the standard output, and then
exit.

Log more debugging information.

Passoptionsto graph (none are currently defined). This
overrides the corresponding built-in default, as well as the
corresponding setting in the configuration file, if specified with
the- c option.

Passoptionsto module This overrides the built-in default, as
well as the corresponding setting in the configuration file, if
specified with the ¢ option.

Apply the optionsto the global options. This overrides the
built-in default, as well as the corresponding setting in the
configuration file, if specified with thec option.

Log less debugging information.

Log tostderrinstead ofl ogger .

Thei o- nedi a- generi c controller is required by the MME to manage media
playback. HMI applications that use the MME don’t acciessnedi a- generi c
directly. All playback and ripping requests are passed via the MME’s API.

How to configure o- medi a and its modules, and the implications of different
configurations is described under the following headings:

e i 0-nedi a modules

e i 0-medi a global options

e mmf _graphbuil der options
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i 0- medi a modules

Y

e mmf _trackpl ayer options

e cdda_trackpl ayer options

e trackcopi er options

e mmf options

e aoi options

e danpi ng_audi o_writer filter

e i 0- medi a configuration file

e Configuringi o- medi ato use DLLs

e Configuringi o- medi a optimizations

Thei o- nedi a- gener i c controller presents a generic API to clients (such as the
MME), but the implementation of its functionality is contained in variousdules At
compile time, o- nedi a can be configured to use different modules, depending on
target hardware and the media types to be played. The défauliedi a- generi c

includes modules that use the Multimedia Framework 2 (MMF2, called simply MMF)
for decoding and encoding media files. This decoding and encoding can be performed
entirely by the software, by a combination of software and hardware.

At system startup, You can alter the behavior of the modules by changing default
settings, either with theMcommand-line option at system startup, or by changing the
i o- medi a configuration file.

For more information about specific modules and their options, see the relevant
sections below.

If you require an alternative software framework for media playback, or have a
hardware DSP solution on your target, you can use a customized variaot oédi a.
Contact your QNX sales representative for more information.

i 0- medi a global options

40

When a module creates a graph to play a media file, the graph spawns various threads
to read, process, and play the media data. Global options are applied to all modules.

Global options that set priorities apply to all threads spawned by modules:

audi o- hi - pri o=priority

Set the highest priority level for audio graph threads; the default is 22. These
threads are typically the writer threads, which pass PCM data to audio hardware,
or encoded data to a DSP. To ensure smooth audio playback, other processes that
may use the CPU for more than a few milliseconds at a time should not have

their priorities set higher than theidi o- hi - pri o priority.

About this Reference February 13, 2009



0 2009, QNX Software Systems GmbH & Co. KG. I O' rTEdl a' gener I C

audi o- m d- pri o = priority
Set the mid priority level for audio threads; the default is 15. These are typically
CPU-intensive threads, such as software decode.
audi o-1 o- pri o = priority
Set the lowest priority level for audio threads; the default is 12. These are
typically reader threads, where data is being buffered.
pl ay- st at us- pri o= priority
Set the priority level for time update events; the default is 14.
rip-prio=priority
Set the ripping process priority level; the default is 9.

Applying a resource to afilter

Y

The ability to apply MMF resources to a specified filter rather than to the entire graph
is implemented in the followingo- nedi a modules:

e cdda_trackpl ayer
e trackcopier
e nmf _graphbuil der

Depending on the graph, tli¢ | t er = attribute can be set to one oéader , par ser,
decoder,audio_ witer,rawfile witer,orwavfile witer.

The resource is applied to the filter after its input is attached, but before its output is
examined, except in the case of writer filters, for which the resource is ajyfede
the input is attached.

Thefi |t er = attribute is optional. If it is not specified, the resource is applied to the
graph after it has been built, but before it is finalized.

mmf _gr aphbui | der options

February 13, 2009

Themmf _gr aphbui | der module builds graphs used by tiwef _t r ackpl ayer
module.

The queue options are for two types of buffer queues:

e queuel — memory used to buffer raw (compressed) data, for anti-skip or network
latency protection.

e (queue2 — memory used to buffer decoded data to the audio driver.

Themf _gr aphbui | der module has these options:
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AN

queuel-si ze = size
queue2-si ze = size

The number of media buffers to queue. The default for queug,is
and for queue?2 the default& You can reduce this number on a
memory-constrained device, or increase it to increase the amount of
data buffered to counteract network latency for streamed data. The
size of each buffer allocated depends on the media type.

gueuel- pr e- hw= percent
queuel- pre-| w= percent
queue2- pr e- hw= percent
gueue2- pr e-| w= percent

The queue “high water” and “low water” marks, expressed as a
percentage between 0 and 100. The queuel default is 80 for the high
water, and 20 for the low water. The queue2 default is 90 for the high
water, and 10 for the low water. When the percentage of buffers filled
exceeds the high water mailg- nedi a- generi c delivers an event

to the MME, and continues to send this event until the percentage of
buffers filled falls below the low water mark.

When the MME receives the high water event, it delivers the user
eventMME_PLAY ERROR INPUTUNDERRUNTto the client
application.

queuel-tine =time
queue2-ti me =time

The maximum time to queue, in milliseconds. The default for queuel
is 12000, and for queue? it's 1000. If you have more buffers than
required by this time, the remaining buffers are allocated but not used.
If this time exceeds the amount of buffer space allocated, only the
allocated buffers are used, and this value is ignored.

pre- buf f er = setting

Determines how “next” tracks are buffered to reduce the time between
tracks (that is, to implement “gapless playback”). For any setting
other thamone, i o- nedi a- generi ¢ notifies the clientfme) when

it's finished reading a track into a buffer (but it’s still playing), so that
the client can request a new track to be played.

CAUTION: You should alter this setting only if you understand how your writer filter
is implemented to build graphs, and how your audio driver/hardware handles multiple
connections. Attempting to establish two writer filter connections to an audio driver
that supports only one connection can produce unexpected results.

Track buffering is managed byraedia graph The

mmf _gr aphbui | der module creates a new graph for every track it’s
requested to play. This option determines how the module builds the
graph for the next track when the first graph has finished reading track
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data, but hasn't yet finished writing the buffered track data to the
audio output.

e none — The graph for a finished track is destroyed before the
graph for the next track is built. With this setting,
i o- nedi a- gener i c doesn't notify themme when a track has
finished reading.

e stream— Only the stream reader portion of a graph is built; this
effectively confirms that the requested track exists.

e parser — The stream reader and parser portion of the graph is
built. This setting is safe for audio drivers or hardware that accept
only a single writer connection. Building this portion of the graph
confirms that the format of the requested track is recognized by the
filter and should be playable.

e bui | d — The entire graph is built, but not finalized or started: its
buffers have not been allocated, and no data is read.

e start — The entire graph is built, and started in a paused state.
The track is read into a buffer. This achieves the shortest possible
gap between tracks, but requires that the audio driver and/or
hardware supports multiple writer connections.

The default isnone.

transiti on =trans

This option determines what the module does with the graph for a
previous track before starting the graph for the next track.

setting.

i CAUTION: See the caution for ther e- buf f er option above before altering this

Thetranssetting can be one of:

e none — do nothing right away.

e st op — stop the previous graph before starting the next graph.
This might be required to free the connection to the audio output
on some devices.

e destroy — completely destroy the previous graph before starting
the next one. This might be required to free the connection to the
audio output on some devices, depending on the writer filter
implementation.

The default isnone.

If the trans setting isnone or st op, the old graph is destroyed after

the new graph has begun playing. These options provide a more rapid
transition, but require sufficient memory to build a new graph before
the memory allocated for the old graph’s buffers has been freed.
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resource This option sets a specific resource for a graph or, if specified, a filter.
The resource settings can be:

e filter =reader | parser | decoder | audio_witer |
rawfile_ witer| wavfile_witer;see“Applying aresource
to a filter” above.

e nane ="resource name¢ — the resource name

e type =resource type— the resource type

e val ue =value— the value to set the resource to

e optional =yes | no— what to do if the resource named isn’t

available in the graph; ifio, the graph isn’t build, ando- nedi a
returns an error. Ifes, the graph is built.

By default, one resource is sédM_CDDA_READ_MAX_RETRY s
set to 0 (zero), which disables automatic retries at the streamer level.

mf _trackpl ayer options

Themnf _t r ackpl ayer module monitors and controls a graph after it has been built
by mf _graphbui | der . It interprets client requests and sends events to the client. It
has these options:

ski p-on-error =no | millisecond§percenf,max skipg]
This option sets how the module handles read errors, as follows:

e If the option is set tmo, the trackplayer reports an error to the client without
attempting to skip forward.

e If all three arguments are set, the trackplayer skips forsanilliseconds on
the first error, increases the skip forward timegdoyercent on each
subsequent error, fanumber of attempts. The default values are 200
milliseconds, 100 percent, and 10 maximum skips.

e If only the millisecondsis used, the trackplayer behavior is equivalent to
following settings:milliseconds percentl. The trackplayer skips forwasi
milliseconds, once; then either reads successfully or fails. Since there is only
one skip forward, th@ercentis irrelevant.

¢ If only the millisecondsand thepercentare used, the trackplayer behavior is
equivalent to the following settingsnilliseconds percent infinitely large
number The trackplayer skips forwargsimilliseconds, increasing the skip
time byp percent until either it is able to successfully read the track, or it
skips beyond the end of the track.

cdda_t rackpl ayer options

Thecdda_t r ackpl ayer module contains functionality for playing audio CDs. It has
these options:
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ski p-on-error =no | millisecond§percenf,max skipg]

This option sets how the module handles read errors. For more
information, see theki p- on- er r or option for
mf _trackpl ayer above.

queue-tine The maximum time to queue, in milliseconds. The default for
queue-ti ne is 15000 milliseconds. If you have more buffers than
required by this time, the remaining buffers are allocated but not
used. If this time exceeds the amount of buffer space allocated,
only the allocated buffers are used, and this value is ignored.

prefetch Prefetch pauses playback to allow media buffers to fill with
sufficient data so that there are no interruptions to playback once it
has started. This option specifies the prefetch behavior for the filter.
If this option is set to 1 or 2, the behavior is applied only when an
explicit “play”, “change speed” or “seek-to-time” command is
received from a client application, or when a track is started
“gapless” when playback of another track is finished. Values can

be:

e 0 — disable pre-fetch.

e 1 — delay playback until the buffer reaches the high-water mark
(80 percent of buffer).

e 2 — delay playback until the buffer reaches the low-water mark
(20 percent of buffer).

e 3 — delay playback if the buffer falls below the low-water mark
even if no explict command is received from the client
application and resume playback when buffer reaches
high-water mark.

The default value is 2: delay playback until the buffer reaches the
high-water mark.

dts_witer ="" | ["module namg]
This option specifies the writer filter to use when playing a DTS
CD. When this option is empty (), the trackplayer will use the
default writer filter, as specified by tmef audi o_writ er option.
t rackcopi er options

Thet r ackcopi er module contains functionality for media copying and ripping. Its
option is a list of filter resources to apply to thef graph after the graph is built:

resource This option sets a specific filter resource. The filter resource properties
are:

e nane ="resource nameé — the resource name.
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e type =resource type— the resource type; it must be one of
| ong, | ongl ong, f| oat orstri ng, and must match how the
resource is defined by the filter.

e val ue = value— the value to set the resource to.

e optional =yes | no— what to do if the resource named isn’t
available in the graph; ifio, the graph isn’t build ando- nedi a
returns an error. Ifes, the graph is built.

You can repeat theesour ce option as many times as necessary to
list all the required filter resources. By default, one resource is set:
MM_RAWFILE_WRITER BUFFER SIZEis set t016384, which

specifies the buffer size the graph uses when writing the copied or
ripped file.

mmf options

Themf module contains MMF-specific functionality, and has these options:

audi o_writ er =audio filter

This option sets the filter/DLL used by MMF graphs, such as

mmf _trackpl ayer andcdda_t rackpl ayer to write out audio information.
The defaultaudi o_wri t er corresponds to the MMEBEudi o_wri t er . so filter
for standard audio output to a PCM device. You can change this setting to a
different audio writer filter to support a DSP output, for example.

If you change thaudi o_wri t er , make sure the supporting DLL is available to

Q i o- medi a.

dl I di r =directory

Set the location of the MMF filters. If this option is not specified; medi a
uses the directory specified by t#isM _INIT environment variable. If this
option is not specified in the command-line startup, aotspecified in the

i o- medi a configuration filej o- nedi a reports an error and exits.

keepdl | s = setting

This option determines howo- medi a handles DLLs after they've been loaded.
Thesettingcan be one of:

e none — unload any DLLs when they aren't in use. A DLL is unloaded if the

graph that was using it is destroyed, and the DLL is not being used by
another graph.

e used — after a DLL is first used, keep it loaded forever.
e all — permanently load all DLLs from the specified directory.

The default isnone.
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aoi options

CAUTION: It may not be safe to use thised or al | settings with some filter DLLS,
depending on how they are designed. It is safer to usadhenodule options to keep
specific DLLs loaded.

ut f 8hook=conversiondll.so
This option specifies a DLL to perform custom character conversions.

This module contains Addon Interface functionality, used byntinfle module. You can
forcei o- medi a to load a filter DLL and keep it memory using this option:

| oad {
dil = /dll/medi a/ somedll.so
keep = "yes"

}

There is no correspondingvicommand-line setting for this option; you need to use a
configuration file to set it. See “Configuration File” below.

danpi ng_audi o_wri ter filter
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Thedanpi ng_audi o_wri t er filter can fade the PCM stream IN or OUT.

To have this filter drop the volume level during trickplay mode by ramping down the
PCM stream use, modify tHeo- nedi a configuration file so thato- nedi a
MMF-based graphs use thianpi ng_audi o_wri t er filter as the audio output filter.
For more information, see “Configuring output writer filters” below.

The following resources are supported:

TrickPlayVolumeFade

Trickplay volume percent to fade from total volume. Default is O.
Range is from 0 to 100 percent. Thus a value of 20 fades volume
down to 80 percent.

TrickFadeTime Fade IN/OUT time, in microseconds, applied during trickplay
mode. Default is 20000 (20 milliseconds. Range is 2000-250000
microseconds (2 milliseconds to 250 milliseconds).

FadeTime Fade IN/OUT time, in microseconds, applied during play mode.
Default 2000 (20 milliseconds). Range is 2000-250000
microseconds (2 milliseconds to 250 milliseconds).

If you use theTr i ckPl ayVol unmeFade resource with themf _gr aphbui | der
module, make sure that tiidter attribute is set to “audiowriter”. Below is a portion
of ani o- nedi a configuration file showing how to set these resources:
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nodul e- options {
nodul e = "mf _graphbui | der"

resource {

filter = "audio_ witer”
name = "Tri ckPl ayVol uneFade"
type = long
val ue = 10
optional = yes

}

resource {
nane = "TrickFadeTi ne"
type = long
val ue = 20000
optional = yes

}

resource {
nane = "FadeTi nme"
type = long
val ue = 20000
optional = yes

}

}
Q e You only need the settings in the- nedi a configuration file:i o- medi a- *. cf g,
if you want to override the default settings for the resources.

e Thedanpi ng_audi o_wr i t er filter has no effect on iPods because these devices

control their own trick play behavior.

i 0o- medi a configuration file

A copy of the relevant default configuration file is shipped with gachnedi a

variant. You can copy and modify this file, then specify a configuration file to override

i o- medi a- gener i c’s built-in default settings using thec command-line option.

The configuration file is a plain-text file with the following format:

i o-medi a-config {
# lines starting with a # character are comments

# 1 gl oba

options section:

gl obal -options {

}

# priority settings applied to all

nodul es

# 1 or nore nodul e-options sections:
nmodul e- options {
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This is an sample configuration file, showing the default settings:

i o-nmedi a-config {

gl obal -options {
audi o- hi - pri 0=22
audi o-m d- pri o=15
audi o-1 o- pri o=12
pl ay- st atus-pri o=14
rip-prio =9

}

nodul e-options {
nodul e = "cdda_t rackpl ayer™
ski p-on-error = 200, 100, 10
queue-tine = 15000
# Prefetch options. 0 = disable, 1 = resune on high water mark, 2 = resune on | ow
# water mark, 3 = resume on high water mark, pause on | ow water nark.
prefetch = 2
# dts_witer, if not
dts_ witer = ""

specifies a different witer filter for DIS CDs

}
nodul e-options {
nodul e = "trackcopier”
# MVF resources here
resource {
name = "MM _RAWI LE WRI TER_BUFFER_SI ZE"
type = | ong
val ue = 16384
optional = yes

}

nodul e-options {

nodul e = "mf _gr aphbui | der™

queuel-size = 49

queuel-pre-hw = 80

queuel-pre-lw = 20

queuel-tine = 12000

queue2-size = 8

queue2-pre-hw = 90

queue2-pre-lw = 10

queue2-tine = 1000

# pre-buffer can be "none", "streant, "parser", "build", or "start"
pre-buffer = none

# What to do with the old graph before starting the new one:

# "none", "stop", or "destroy"
transition = none
resource {
nane = "MV CDDA READ MAX_ RETRY"
type = | ong
value = 0
optional = yes
}
format {
url = "cdda:*"
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parser = "cdda_parser"”
}
format {
url = "* np[al23]"
parser = "npega_parser"
decoder = "xing_npega_decoder"
}
format {
url = "*. m4"
parser = "np4_parser"
decoder = "qnx_raac_decoder"
}
format {
url = "* mia"
parser = "np4_parser"
decoder = "qnx_raac_decoder"
}
format {
url = "* aac"
parser = "aac_parser"
decoder = "qnx_raac_decoder"
}
format {
url = "* wm"
parser = "wra9_parser"
decoder = "wmra9_decoder”
}
format {
url = "* wav"
parser = "wav_parser"
}

}

nodul e-options {
nmodul e = "mmf _trackpl ayer"
# If skip on error is not "no", it defines the nunmber of mlliseconds
# to skip on a read error, the percentage to grow it by on each subsequent error,
# and the maxi mum nunber of skips.
ski p-on-error = 200, 100, 10
# Prefetch options. 0O = disable, 1 = resunme on high water mark, 2 = resune on | ow
# water mark, 3 = resune on high water mark, pause on | ow water nark
prefetch = 2
}
nodul e-options {
nmodul e = "mmf"
audio_writer {

url = "snd:*"

filter = "audio_ witer"
}
video_witer {

url = "gf:*"

filter = "gf _witer"
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}

}
dildir = "$SMWLINT"

# keepdl s can be:

# "none" (unload any DLLs when they aren’t in use)

# "used" (after a DLL is first used, keep it | oaded forever)

# "all" (permanently load all DLLs fromthe specified directory)
keepdl | s = "none"

nodul e-options {

nodul e = "aoi "

# For each DLL you want to |oad, specify a "load" element like this:
# load {

# dil = "/dll/medial/sonedl|.so"

# keep = "yes"

#}

Configuring output writer filters

Themmf module specifies the writer filters used to deliver audio and video streams to
output devices. When an MMF-baskd- medi a graph receives the URL of an audio

or video output device, the graph selects a writer filter based on the output type (audio
or video) and the URL of the device, using a listaafdio_writer andvideo writer

elements in thé o- medi a configuration file. Both types of element contain a pattern

to match against the URL, and the name of the writer filter to use for devices that
match the pattern.

If no matching element of the appropriate type is found for a device URL, the device is
rejected, unless the (deprecatedjio writer or video writer attribute is also
specified, in which case the value of this attribute names the filter to use.

For example, with the configuration shown below, assuming no eillen writer
configuration elements or attributes, if the graph is asked to output to a video device
whose URL matches the pattern specified byuHaattribute (“gf:*”), it will use

gf _wri t er;if no match is found the graph will reject the URL.

nodul e- options {
nmodul e = "mmf "

video_writer {
url = "gf:*
filter = "gf _witer"
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Updating the i 0- medi a configuration file

To update the o- medi a configuration file, after installing the latest release of
i o- medi a:

1 Save a copy of youro- medi a configuration file for later comparison.
2 Starti o- medi a with the- Cto print the default configuration file.

3 Save a copy of this file for future reference.
4

Refer to your old o- medi a configuration file, and edit the new configuration
file to incorporate your project-specific settings.

5 After saving the new configuration file, restad- medi a with the- ¢ option
and the path to the new configuration file.

Configuring | o- nedi a to use DLLs

To havei o- nedi a- gener i c use dynamic filters at least one of the following must be
true:

e TheMM _INIT environment variable is set.

e The DLL location has been specified by tinef module’sdlidir attribute in a
configuration file or on the command line.

About permanently loaded filters and streamers

The defaulti o- nedi a configuration loads some filters and streamers permanently
into memory; other filters are loaded and unloaded dynamically when necessary.

Some filters are loaded permanently because they are needed by the majority of
graphs; if any of these required filters are missing, there is a high probability that

i o- medi a will not be able to play any media. These filters are, therefore, specified as
required by the default configuration; if any of these filters are missiogpedi a

will exit at startup.

Some other filters are loaded permanently because they might be used for potentially
high-bandwidth operations that could be significantly slowed down by having to load
and unload filters. These filters typically support a particular operation or media type;

if they are missingi, o- medi a will not be able to play some media but will have no
problems playing other media. Some of these filters are shipped in a separate, optional
package, and may not be present on some targets. These filters are flagged as optional
in the default configuration; if they are missingy- nedi a logs a warning to the

system log, but does not treat the situation as a fatal error.

Configuring the set of required filters and streamers

You can change the minimum DLL set thai- nedi a maintains in memory in order

to make optimal uséor your environmenbf the system resources you have available.
Generally, the more DLLs in memory, the better the performance but the greater the
memory required.
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Thei o- nedi a configuration file includes multiplkeepdllelements under thent
module’smodule-optionglement. Eacleepdllelement determines if the named filter
or streamer is in the set or is optional.

The default setting is required: if it the DLL is missing, log an error and exit. Thus, in
the example below:

e tnpfile_streaner is optional (because itis only used for playback during
ripping) — it is not kept in memory, anido- nedi a starts even if this streamer is
missing

e stream reader isrequired — it is kept in memory, arnid- nedi a will not start
if this streamer is missing

nmodul e- options {

keepdl I {

nane = "tnpfile_streaner"”
optional = yes

}

keepdl I {
name = "streamreader”

}

Where to install i 0- medi a DLLs

To ensure system efficiency, alb- nedi a DLLs should be installed in their own,
exclusive directory, such as, for exampléj b/ dl | / medi a. No other libraries

should be installed at this location, because nedi 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. Placingo- medi a DLLs in a directory with other DLLs, such

as for example/, pr oc/ boot , may adversely affect system performance.

To set the directory o- medi a searches for its DLLs, use timeodule-options
element'sdlldir attribute in the o- medi a configuration file.

Q e If you set this element to", i o- medi a will notsearch any directory for DLLs.

e If you configurei o- medi a to not search any directory for DLLs, you can still use
theload attribute in the o- medi a configuration file to haveo- nedi a load
specific DLLs.

Troubleshooting i 0- nedi a DLL paths

If i o- medi a does not find its DLLs it will fail to process the media files for which the
missing DLLs are required. If this situation occurs in your environment, you may
encounter symptoms such as the following, reported in the slog:
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Jan 10 10:04: 36 2 20 1
i o-medi a-generic/trackpl ayer: Error 1
Jan 10 10:04: 36 2 20 1

i o- medi a- generic/trackplayer: Couldn't | oad the Medi aReader filter

The information provided in the example above suggests the following problems:

The$MM _INIT environment variable may be missing, or may not be set to the
correct path; because r eam r eader is the first entity the MMF tries to get when
it builts a graph foti o- nedi a, the message “Couldn’t load the MediaReader filter”
suggests tha&M M _INIT may not be set to the path for the directory with the
MMF filters.

st ream r eader may be missing from the directory with the MMF filters.

libmfilter.so.1may notbe in the library search path.

The MMF filters (files with. so extensions) used hyo- nedi a are typically installed
atli b/ dl I / mredi a. When you start o- nedi a, it needs to know the path to this
directory. You can specify this path by one of the following methods:

Set the value of the environment varialhv | NI T to the full path to the directory

with the filters.

When you start o- nedi a, use themf command-line optionll | di r to set the
path to the directory.

Other shared libraries must be in your library search path. This path is specified by the
$LD_LIBRARY_PATH environment variable. Make sure that all shared libraries
required byi o- nedi a are installed in a path specified.

Depending on whether youin- medi a variant has streamers linked in statically or
relies on DLLs, an incorrectly s&VMM _INIT environment variable may produce

a generic “Unable to open %s” error message instead of the MediaReader message
in the example above.

A filter (other thanst r eam r eader ) missing from the DLL directory may
produce messages such as “Couldn’t create a linking filtefilfer namestream?”,
or variations of the “Couldn’t load th&#ter namestream filter” error message.

The MMF, which builds graphs fdro- medi a, doesn't telli o- nedi a whether it

failed to build a graph because a filter couldn’t be loaded or because it didn't like
the file it is attempting to process. If you suspect a configuration problem, you
should test it by trying to process media files that you know are supported and not
corrupt or damaged.
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Configuring i o- medi a optimizations

You can configuré o- medi a for optimal performance when it selects filters for its
graphs, when it encounters damaged (scratched) media, and when it attempts to
retrieve metadata:

e Using thei o- medi a formatelement and itstrict attribute
e StickyReadErroresource
e QuickMetadataScaresource

e Configuring the time o- nedi a waits for metadata

Using the i o- nedi a format element and its strict attribute

February 13, 2009

i o- medi a maintains a list of URL patterns that you can associate with filters, filter
resources, and options, such asstréct attribute.

To associate filters, filter resources and options with a URL pattern, usethedi a
configuration file’sformatelement. Théormatelement can have the following
attributes:

url required This element defines a pattern to compare to the URL of the file
being processed. If nmrmatelement’surl attribute matches
the given URL, none of thparser, decoder or strict attributes
are considered to be specified for the file.

parseroptional This element specifies name of the parser filter to use to process
the file.
decoderoptional This element specifies the name of the decoder filter to use to

process the file.

strict optional, but if it is specified this attribute must be seyés
This element instructiso- medi a to useonly the specified
parser or decoder, if a parser or decoder is specified.

resourceoptional: none, one or many may be specified

This element specifies a resource to apply to the filter; see
“Applying resources to afilter” above.

To build a graph for a media filéo- nedi a:

1 Selects the firstormatelement whoseirl attribute matches the URL for the file
to be processed.

2 Attempts to open the file and build an MMF graph using the information
provided in the format element.

3 If a parser is needed to build the graph (which is usually the case), and a parser
is specified for the selected patteit- medi a tries that parser.
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4 If the parser rejects the file, or if no parser was specified for the URL pattern:

o |[f the strict option is not specified,o- medi a uses a rating-based query to
find a parser: it attempts to find the best parser for the file by having all
parsers examine the file, with each parser rating its ability to process the
file's contents.

e If the query fails, or if it is not performed because 8tdct attribute is set,
then the graph-building fails.

5 If the parser accepts the file, processing continues.

If at a later point in the processing a decoder is required (for example, if a stream is
encoded and the writer doesn’t have a built-in decoder), a similar process is repeated
to find a decoder.

If none of the patterns specified fiyrmatelementurl attributes matches the URL for
the file to be processetp- nedi a uses its rating-based query to search for a parser or
decoder, as required. Thatisy- nedi a proceeeds as though the l&stmatelement

in its configuration file were configured thus:

format {
Ur| — mxn

}

URL — pattern test order

Wheni o- nedi a tests for matches of URL patterns, it performs the test in the order of
theformatelements in its configuration file.

This order is relevanbnly in the case where more than one pattern could match a
URL. In such cases, the most likely configuration would be to place the pattern least
likely to match the URL first, since this pattern would typically describe a special case
that should be overridden for URLs that match both patterns.

For example, you would listf s/ cd0/ *. np3 before* . np3 in order to apply special
settings for MP3 files on a slow CD-ROM, but apply other settings for all other MP3
files — files on USB sticks and hard drives. Placing the more generad3 pattern

first would matchall MP3 files, including those on CD-ROMs, and the special settings
for these files would never be applied.

Using the strict attribute
Thestrict attribute causeiso- nedi a to fail immediately and return an error if:

e a specified parser or decoder fails to identify a file
or

e a parser or decoder is required to process a file but is not specified for the selected
URL pattern
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To use thestrict attribute, modify youii o- nedi a configuration file
(i o- medi a- *. cf g) to include “strict = yes” for each parser for which you want this
attribute applied. For example:

format {
url = "* nmp[al23]"
parser = "npega_parser"
strict = yes

}

To speed up failure by rejecting files based on their extensions (i.e. *.pdf), for a
specified format set th&trict attribute and do not specify a parser. This configuration
ensures failure except when the URL calls for a streamer that knows that the stream it
must process is uncompressed audio.

A simple way to reject all files that don’t have any of the recognized extensions is to
add the followingformatelement to your o- medi a configuration file:

format {
Ur| — nxn
strict = yes

e Thestrict attribute is optional; it does not have to be included in yioew nedi a
configuration file. However, if you include it, it must be setytss.

e To maintain consistent behavior across your system, use thesteotiattribute
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].

Using the StickyReadError resource
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The StickyReadErroresource is implemented with tfié| des_st r eaner AOI

streamer. This resource reduces the time a client application has to wiait-fieedi a

to return with an error after it has encountered damaged or otherwise unreadable
media. When this resource is set, a streamer error returned by any read, sniff or seek
operation is sticky: after one of these operations fails, the streamer fails all subsequent
attempts to perform these operations without actually attempting to read anything

from the filesystem.

i o- medi a should set thé&tickyReadErroresource at graph creation time. If
i o- medi a is configured for skip-on-error behavior, it should reset the resource at
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graph playtime, falling back to the skip-on-error configured behavidroifredi a is
not configured for skip-on-error behavior, tidickyReadErroresource can be
maintained for the life for the graph.

The StickyReadErroresource feature uses the- medi a ability to apply MMF
resources to a specified filter rather than to an entire graph. For more information, see
“Applying a resource to a filter” above.

To configurei o- nedi a to use theStickyReadErroresource, you must configure the
i o- medi a configuration file to tell o- medi a:

e how to handle read errors when parsing metadadhiéis set to 1 so we don't get
retries when parsing metadata):

nodul e = "mmf _graphbui |l der"

resource {
filter = "reader”
name = "Streaner StickyError”
type = long
value = 1
optional = yes
}

e how to handle read errors during playbagkl(ieis set to 0, so thdto- nedi a
skips over errors and retries, as specified by otlemedi a configurations):

resource {
nane = "Streaner StickyError"
type = long
value = 0
optional = yes
}

Using the QuickMetadataScan resource

The QuickMetadataScaresource is supported by thpega_par ser filter. Setting
this resource instruciso- nedi a to skip time consuming tasks, such as seeking and
scanning, when attempting to extract metadata from a file.

If QuickMetadataScais set, when o- nedi a is asked to play a file and extract its
metadatai o- medi a doesnot

e seek to the end of the file to look for a possible ID3V1 tag
e parse ID3V2xtags larger than 63 kilobytes

e scan the file to get a better average bitrate; insteadredi a uses one of the
following methods:

- get the bitrate from a&i ng header if this header is present, or
- extrapolate the bitrate from the first MP3 frame
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All i o- medi a variants that load thepega_par ser filter for playback inherit the
behavior described above.

To configurei o- nedi a to use theQuickMetadataScaresource, you must configure
thei o- medi a configuration under:

nodul e- options {
nodul e = "mf _graphbui | der"

}

For example, to set th@uickMetadataScaresource on any MP3 files coming from
the device mounted &f s/ cdO:

format {
url = "/fs/cdO/*. np[al23]"
parser = "npega_parser"
decoder = "xing_npega_decoder"

# You can set MWF graph-I|evel paraneters here:
gr aphpar am {
nane = "Qui ckMet adat aScan"
value = "1"
}
}

Or, to set theQuickMetadataScaresource on all MP3 files, regardless of their
location:

format {
url = "* nmp[al23]"
parser = "npega_parser"
decoder = "xing_npega_decoder"

# You can set MW graph-I|evel paraneters here:
gr aphpar am {

nane = "Qui ckMet adat aScan"

value = "1"

}

Configuring the time i 0- medi a waits for metadata
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Ani o- nedi a option allows you to set a maximum tinne- 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 value of tiee adat a- t i meout attribute in the
i o- medi a configuration file:
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nodul e- options {
module = "mediafs 2wire "
nmet adat a-ti meout = 200

Configuring the reader timeout

i o- medi a includes a configurable resource that sets the reader timeout interval, in
microseconds.

To use this resource, update teaphbui | der configuration in the o- nedi a
configuration file, following the example below:

resource {

filter = "reader"
name = " MM TMPFI LE_STREAVER READ TI MEQUT"
type = |l ong

# This tineout is in mcroseconds:
val ue = 10000000
optional = yes

Configurable read timeouts for cdda_st r eaner

Thecdda_streamer MM_CDDA_DMA_CAM_READCD_TIMEOUT resource allows
you to configure the DMA read timeout period, in seconds. The timeout configured
with this resource corresponds to tihevb/ ATAPI driver's cdrom timeousettings.
MM_CDDA_DMA_CAM_READCD_TIMEOUT requires that DMA be enabled. Thus,
it can be used if DMA is enabled on CDDA playback, or when performing a ripping
operation (DMA is enabled with thedM_CDDA_DMA_CAM_READCDresource). If
DMA is not enabledgdda_st r eaner ignores this resource .

Configuring the resource

TheMM_CDDA_DMA_CAM_READCD_TIMEOUT resource is set in thieo- medi a
configuration file.

If you do not specify thevM_CDDA_DMA_CAM_READCD_TIMEOUT timeout

resource, or if you set the timeout to 0 seconds, DMA reads will time out according to
the “group 1” timeout of thelevb cdrom timeousettings. A non-zero timeout setting
for theMM_CDDA DMA_CAM_READCD_TIMEOUT resource sets the number of
seconds beforedda_st r eaner times out on DMA reads.

Q e Forthecdda_trackcopi er graph, younustspecifyopti onal = yes in order
to permit copying of files, such as MPEG3 files, from block devices such as USB
sticks, data CDs, and HDDs.

Below is an example from a configuration file:
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# Max retries when readi ng from CDDA
# default value = 0 since devb driver
# typically does its own retries
resource {

filter = "reader™

namre = "MM CDDA_READ MAX_RETRY"
type = |l ong

value = 0

optional = yes

}
# Enabl e DVA reads from CDDA

# value = 0 DVA di sabl ed, value = 1 DVA enabl ed
resource {

filter = "reader”

namre = "MM CDDA _DMA CAM READCD'
type = long

value = 0

optional = yes

}

# Drive specific 'readcd. rsvd3

# val ue to be used when doing DVA reads from CDDA
# Note: only applies if DVA is enabl ed

# (MM _CDDA DVA CAM READCD), consult CD drive

# specs for val ue

resource {

filter = "reader™

namre = "MM CDDA DMA CAM READCD RSVD3"
type = | ong

value = 0

optional = yes

}

# Tinmeout val ue in seconds when doi ng DVA reads from CDDA
# Val ue corresponds to devb driver

# 'cdromtineout’ values, value = 0 defaults

# to devb group 1 tinmeout. Note: only applies if DVA

# is enabl ed (MM _CDDA_DVA_CAM READCD)

resource {

filter = "reader"
nane = "MV CDDA DVA CAM READCD TI MEOUT"
type = |l ong
value = 7
optional = yes

}

See also:
nme

Thei o- nedi a section of the chapter Architecture, limtroduction to the MME
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Media Content Detector utility

Syntax:
ncd optiong config file &

Runs on:

Neutrino

Targets:
ARM, PowerPC, SH, x86

Options:
-D Set the name of the mediastore list directory; the defaultiés/i ces.
-E Set the name of the mediastore eject file; the defaulejsect .
-1 Set the name of the mediastore insert file; the default isert .
-n Set the subsystem mountpoint; the defaultdev/ ntd.
-V Increase the verbosity of messages writtesltogi nf o, from 0 to 7.
-V Print output messages to console, as welllasgi nf o.

config file The pathname to a required configuration file.

Description:

Thentd utility (media content detector, or MCD) monitors device and mediastore
insertions and removals, and the presence of specified media content.

Overview

The MCD is a stand-alone utility for detecting devices, mediastores and specified
media content. It is positioned between storage and USB device drivers, and any client
application that needs to be informed of a device or mediastore activity, or of the
presence of specified media types.

The MCD design separates the definition of actions conducted by the system from the
implementation of these actions so that the actions can be easily edited or updated
without changes to code.

MCD rules

The MCD provides a binary decision tree framework, applying rules and branching
between rules according to match/fail results. These rules are used for detecting device
and mediastore insertions and removals, and for classifying their content. They are
specified in the MCD configuration file, and implemented with user callouts.

You can write rules for the MCD instructing it to monitor the presence or absence of
any device, mediastore or file, as shown by the three examples below:
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Monitor a mediastore

The rule below tells the MCD to monitor the physical insertion or removal of a
CD-ROM mediastore on a device (the hardware) at the locati@v/ cd*.

[/ dev/cd*]
Cal | out =CD_MEDI A_| OBLK

Monitor namespace changes

The rule below monitors changes (mount or unmount) of a device or mediastore (such
as a USB storage device) on the system. These sorts of changes usually indicate the

physical insertion or removal of the device (the hardware) and its filesystem mounting

or unmounting.

[/fs/usb*]
Cal | out =PATH_MEDI A_PROCMGR

Monitor the presence of files

The rule below polls the contents odii r ect or y looking for files or directories that
have been created in or removed from the directory being monitored. For example,
typingt ouch /directory/filefrom a shell satisfies this rule, though no physical
device has been inserted or removed.

[/directory/*]
Cal | out =PATH_MEDI A_SCAN

The MCD can be used as a framework from which to build an independent content
detection system; that is, a content detection system that is independent of the MME.

MCD server
The MCD server:

e monitors a user-specified set of devices and their mediastores

e attempts to determine the category of media on mediastores (for example, an audio
CD or a movie on a DVD)

e notifies clients of the presence of the media it has detected
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Operational flow

Startup

Y

In this documentation:

e mediastords never a specific mediastore, but alwayy mediastore of the
specified typea CD and not, for example, the ABn Your Manby Leonard
Cohen.

e an unformatted CD or USB stick is considered a device, because in its current state
it cannot have any media content

e a USB stick with, for example, two partitions is one device with two mediastores

This section describes the MCD’s operational flow at startup, and on detection of a
new device, mediastore or file.

At startup, the MCD server proceeds as follows:
1 Read the configuration file.
2 Create a single, dedicated thread to provide the resource manager interface.

3 For each mediastore listed in the configuration file:

3a Create a dedicated, device detection thread.
3b Run the notification routine in its own thread.

Multiple detection threads, each for different mediastores, may be running
concurrently.

Device or insertion

On detection of a device or mediastore insertion, or of the presence of a file of interest,
the MCD proceeds as follows:

e Create a new thread to process the content detection rules for that device,
mediastore or file.

e When the rule processing is complete, terminate the thread.

Configuring the MCD

The operation of the MCD is controlled by a configuration file. This file consists of
named sections, each section defined by a name enclosed in square bfadkets:
followed by parameter lines with the forkey = val ue. These parameters apply
only to the section in which they appeatr.
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The sample MCD configuration filphase. cf g is delivered with the MCD; the
sample configuration filecd. conf provides examples for use with the Aviage
Multimedia suite (MME).

The MCD ignores blank lines and any leading or trailing white spaces. It treats lines
beginning with a “#” or a “;” character as comments and ignores them as well.

Configuration file sections

Entity descriptions

Parameters

February 13, 2009

A section of the MCD configuration file can be one of:

e an entity (device, mediastore or file) description — the section name starts with a
“/” character (i.e/ dev/ cd0). See “Entity descriptions” below.

e a media content rule — any name without a leading “/”. See “Media content rules”
below.

The example below presents a descriptiphdev/ cd0] and a rule] DvD_AUDI Q :

[/ dev/cdO]

Cal | out = CD_MEDI A | OBLK

Ar gunent = 1000, 2000

Priority = 11,9

Start Rule = DVvD OR CD

[ DVD_AUDI O

Cal | out =  FNAMVE_MATCH

Ar gunent = [/AUDI O TS/ AUDI O TS. | FO
Match Rule = DVD_VI DEO

Fail Rule = DVD_VI DEO

For entity (device, mediastore or file) description sections, the section name is the
entity the MCD monitors. This name can be a single name, suthedi a/ dri ve,

or a wildcard pattern, such aslev/ umass*. If the section name is a wildcard
pattern, the event notification routine defined by @daél out = for the section must be
capable of handling every entity that matches the wildcard pattern.

Configuration parameters are used differently according to the type of section
(mediastore description, or content rule) in which they are used.

Parameters in an entity section of the configuration file are used as follows:

Cal | out = The notification routine that the MCD runs when it detects the
entity defined in the section name. Each notification routine is run
in its own thread, allowing it to either block or poll as necessary.
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If you provide nocCal | out = routine, you should handle device,
file or mediastore transitions externally with the notification
provided through the resource manager interface.

Ar gunent = An optional argument to pass to the notification routine defined by
theCal | out = parameter.

Priority= The priorities at which to run, if applicable, for the entity defined
in the current section:

e the content detection thread
e the notification thread

Start Rul e= The root of the decision tree executed to determine media content
type; that is, the first rule to apply to each entity following
insertion notification.

Stop Rul e= The root of the callouts to execute when the entity is removed.

Media content rules

66

For media content rule sections of tined configuration file, the section name is the
name of the rule.
Parameters

Parameters in a media content rule section of the configuration file are used as follows:

Cal | out = The notification routine that the MCD runs when it detects an
entity matching the content rule in the section name. See
“Notification routine” below.

Ar gument = An optional argument to pass to the notification routine defined by
theCal | out = parameter.

Mat ch Rul e= The branch of the decision tree to execute when media content
matches the content rule.

Fail Rul e= The branch of the callouts to execute when no media content
matches the content rule.

Q A rule runs at the priority given in the entity section that starts the rule chain.

Notification routine

The notification routine that runs when a mediastore matches a rule produces a
match/fail result to indicate whether or not the media on the mediastore satisfies the
routine’s particular requirements. Based on the result produced by the rule, the MCD
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takes a branch to another rule, as specified byvtheh Rul e=orFail Rul e=
parameters in the current section.

If no associated branch rule is provided for a rule’s result, the MCD considers the rule
to be terminal and content detection complete.

Q If a rule contains natal | out = parameter, the MCD assumes that the rule either
matches or fails, based on the presence of an associated branch rule. When debugging,

you can use this characteristic to disable a test and always make a branch to the next
rule.

Using the MCD as a filesystem automounter

The MCD can be used as a filesystem automounter by creating a set of two-phase rules

in the MCD configuration file. Two-phase rules are implemented in the MCD as
follows:

First-level entries

e The first level of entries in the MCD configuration file refensf to mediastores,
but to devices that can be monitored using the provided MCD callouts.

e TheStart Rul e=parameter in afirst level entry points to t®UNT_FSYS

callout, a built-in routine that can mount filesystems based on simple mediastore
criteria.

e Mounting a filesystem uses the triggers insertion notification of the second level of
entries (for mediastores) via tiaTH_MEDIA_PROCMGRbuilt-in routine.

Second-level entries

e When they are triggered, the MCD configuration file’s second-level entries perform
the content detection algorithms on the mediastores at the filesystem mountpoint.

For an example of how to use the MCD as a filesystem automounter, see “Two-phase
filesystem mount example” in the “Examples” section below.

The ntd resource manager interface

The MCD server presents a standard QNX resource manager (filesystem-like)
interface. The default top-level directory/idev/ ncd; it includes:

e asetofS | FNAM nanme- speci al (. i nsert and. ej ect) files, which the MCD
uses to provide a client API to the system

e a. devi ces directory with an entry for each entity known to the system

Q To change the top-level directory, use thecommand-line option.

February 13, 2009 About this Reference 67



ncd

2009, QNX Software Systems GmbH & Co. KG.

.insert and. ej ect files

Y

The.insert and. ej ect files are write-only files iri dev/ ntd. External programs
can trigger the MCD’s content detection process on the insertion or ejection of an
entity by writing to the appropriate file the pathname of the entity that has been
inserted or ejected; for examplelev/ cdl .

If the hardware for the device with an ejected mediastore doesn’t support removal
notification, then the MCD treats a subsequent insertion notification as an implicit
ejection event.

. devi ces directory

The. devi ces directory in/ dev/ ntd contains an entry for each entity (device,
mediastore and monitored file) known to the system. Each entity is represented by a
S | FCHR/ char - speci al file in this directory. These files hold information about

the entity in fields as follows:

e st mtime— the time of the last state change for the entity.

e st ino— the sequence number of the insertion. See “Sequence number” below.

An entry appears indevi ces directory only for entities that have been inserted at

least once. Since entity sections can be wildcards, a full list of potential entity matches
can not be known in advance. The MCD can only know about an entity after it has
been inserted. Thus, if a client application triestat() a particular device and fails

with ENOENT, it should treat this failure as though tke ino field is O (i.e., device
ejected).

The “Client API” section below includes an example that illustrates how to use this
interface.

Sequence number

The sequence number storedsinino for any entity (device, mediastore or file) can be
either zero or non-zero. A value of zero means that the entity is not present in the
system. A non-zero value means that the entity is present in the system.

At each re-insertion of the entity, the MCD increases the sequence number for that
entity. Thus, for example, for a mediastore the valuestaho might be in sequence:
1 (first insertion), 0 (removal), 3 (re-insertion), 0 (removal), 5 (re-insertion).

A client application can use the incrementing valusifno at each state change to
check that it is up to date with, for example, a mediastore’s activity after a series of
rapid insertions and removals. For more information, see “Stale rules” below.
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Example: Filesystem hierarchy

Below is an example filesystem hierarchy:

$Is -al /dev/ntd
dr-xr-xr-x 1 root root 1
r oot r oot
r oot r oot
r oot r oot
r oot r oot
r oot r oot
r oot r oot
r oot r oot
r oot r oot
r oot r oot
r oot r oot

Aug 02 19: 46 .

Aug 02 19:46 .eject
Aug 02 19:46 .insert
Aug 02 19:46 CDDA OR DTS
Aug 02 19:46 CD_AUDI O
Aug 02 19: 46 DVD_AUDI O
Aug 02 19:46 DVD OR CD
Aug 02 19: 46 DVD_VI DEO
Aug 02 19:46 M XED_AV
Aug 02 19: 46 SVI DEO _CD
Aug 02 19: 46 VI DEO _CD

N- W - W- - W
N- W - W- - W
nr--r--r--
nr--r--r--
nr--r--r--
nr--r--r--
nr--r--r--
nr--r--r--
nr--r--r--
nr--r--r--

RPRRPRRPRPRRRRR
lcNeoNeoNeoNeoNoNeoNoNoNaN

Read-only entries for rules

Callout templates
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The top-level dev/ ncd directory contains read-only entries for each rule defined in
the configuration file.

Client applications can read from here the name of the device that satisfied a particular
rule, with the read blocking until a device with content matching that rule is available.

A non-blocking select and notify mechanism is also available to allow the client to

wait on multiple rules, or to perform other work until a rule is triggered. Following the
notification, the client application can read the rule to determine the device.

The MCD server provides a framework from which you can build a content detection
system. Callout routines provide all the specific functionality in such a content
detection system.

The MCD includes some common routines available for use where required in a
static-linked library bound into the server. The MCD also supports extension routines
provided by third-parties in DLLs dynamically linked at runtime. Thus, the system is
extensible: if you require a new, unsupported detection test, you can implement it
outside the server framework and ship it as a separate library.

In the content detection system configuration fileGall | out = items refer to a
callout. These callouts are identified as internal or external by their names:

e If the function name contains an “atl@( character (for example,
myf unc@wyl i b. so), it refers to an external function in the named DLL, which is
resolved at runtime.

e |[f the function name doesn’t contain &@character, the callout is an internal
built-in routine.
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Q Extension modules must include the MCD header<#igs/ ncd. h> for appropriate
manifests and type definitions.

Insertion and ejection notification

The prototype for media insertion notification callouts is:

voi d ncd_notify( char *iomgq 2], char *device void *arg );

The MCD creates this routine in a dedicated thread, that should continually monitor
the device. This thread should not retuerceptin the event of a serious error. If the
thread encounters a serious error, it shouldeseto appropriately and return. On the
return of an entity detection thread, the MCD will:

e log the error
e stop monitoring the entity whose monitoring thread encountered the error

e continue monitoring other entity detection threads

Arguments

iomgr An array containing the names of the interface entries where insertion and
ejection events are reported. In a default system
iomgr[0] =" /dev/mcd/.inseft and iomgr[1] =" /dev/mcd/.eject, but the
actual strings will reflect any command-line overrides.

device A pointer to the name of the device, mediastore or file to monitor.

devicemay be a wildcard, requiring the routine to monitor a group of
devices, files or mediastores. When a device event occurs, the routine
should write to the appropriatemgr[] path the name of the specific
device, mediastore or file that is affected by the event.

arg A pointer to a routine-specific argument. This routine-specific argument is
provided as thér gurrent = parameter of the relevant device entry in the
configuration file.

Built-in notification routines

The MCD'’s built-in media notification routines include:

CD_MEDIA_IOBLK

This routine interfaces the system to CD and DVD drives managed by the
devb/i o- bl k filesystem. It exploits the filesystem feature of automatically
invalidating open file descriptors upon media change: it opens the device
block-special file and periodically polls it, treating aBBADF result as a
transition indicator. It distinguishes between insertion and ejection by
examining the advertised size of the device.
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TheAr gunent = option sets the polling periods (in milliseconds) at which to
probe the file descriptor when the mediastore missing, and when it is present.
The default for this argument {1000, 2000" , which corresponds to a
one-second interval when the mediastore is missing, and a two-second interval
when the mediastore is present.

USB_MEDIA_ENUM

Targets running QNX Neutrino 6:3releases only. This routine interfaces the
system to theimass- enumutility (which is replaced byenum usb in QNX
Neutrino 6.4.0). It translates USB state change events from their native format
into the insertion and ejection events expected by the USB enumeration server
named by the\r gunent = option.

TheAr gunent = option sets the name of the USB enumeration server to connect
to (typically "/ dev/ umass- enum').

PATH_MEDIA_PROCMGR

This routine connects the system to any device that dynamically attaches a
resource manager pathname when the resource manager is present, and detaches
the pathname when the resource manager is absent. It usaethegr event()

facility (available from QNX Neutrino 6.3.0 SP2 onwards) to receive

notification of any changes to the global pathname space, then scans for the
addition and/or removal of any device mountpoints matching the pattern defined

by the callout name.

The Ar gunent = option sets the name of the special directory where the OS
pat hngr maintains mountpoints (typically/ pr oc/ nount ").

PATH_MEDIA_SCAN

This routine scans for the presence of filenames that match the pattern defined
by the callout name. It is similar to tHeATH_MEDIA_PROCMGRroutine, but

since the creation and deletion of files doesn'’t trigger any filesystem events, this
routine operates by scanning the specified directory at regular intervals.

The PATH_MEDIA_SCAN cause the MCD to behave differently, based on the
presence or absence of a trailing “/” character at the end of the pathname, as
follows:

e “/" present — send one notification when the pathname exists as a directory
(including as the root directory of a mounted filesystem)

e “/"absent — send a notification for every matching filename pattern in the
named directory

TheAr gunent = option sets the poll period, in milliseconds, for scanning the
directory.
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Media content determination

The prototype for content detection rule callouts is:

int ncd _content( char *device void *arg );

Arguments

device The name of the raw device or mediastore

arg A pointer to a routine-specific argument. This routine-specific argument is
provided as thér gurrent = parameter of the relevant rule entry in the
configuration file.
Returns
This routine returns values as follows:
e MCD_RULE_MATCHED — the rule is matched

e MCD_RULE_NO_MATCH — there is no match for the rule

e MCD_RULE_ABORT — there is a serious error; seftrno and stop the remainder of
the detection process for the device

If the routine invoked by the callout requires access to a filesystem on the device, it can
use theDCMD_FSYS MOUNTED_BY devct | to locate the appropriate mountpoint.

Built-in content detection rules

The MCD'’s built-in content detection routines include:

DVD_OR CD This rule determines if a disk mediastore is a DVD rather than a
CD (by issuing &READ DVD STRUCT command).

It ignores TheAr gunent = option. The rule matches only if the
media is a DVD.

CD_AUDIO This rule determines if the CD media has any audio content (by
issuing aREAD TOC command). It ignores th&r gunent =
option. The rule matches only if the media contains audio
tracks.
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To facilitate the detection of mixed-mode and enhanced CDs that contain both audio
Q and filesystem components, you can configuredbeAuUDIO rule as a hon-terminal

state; that is, with both thigat ch Rul e= branch and th€ai | Rul e=branch

provided. With the rule configured this way, after matching audio content, you can

continue on with other rules to detect data content.

BLANK _CD This rule determines if the CD media is blank or unrecorded (by
issuing aREAD DISK INFORMATION command). It ignores the
Ar gunent = option.

TheREAD DISK INFORMATION command and the physical detection of blank disks is
Q only supported by newer CD-RW hardware, and will fail on older CD-ROM hardware.
In fact, older hardware may not even detect the insertion of a blank or unrecorded disk.

FNAME_MATCH This rule usesnmatch()to match file pathnames on a device’s
filesystem. It requires that the inserted mediastore either be a
filesystem, or have a filesystem mounted on it, because it is
implemented witraccess(probing. The rule will automatically
resolve to the filesystem level, if appropriate.

This behavior means that:

e If you are running this rule chain off a device that was a
filesystem (i.e[ / f s/ cd*]), this filesystem is the
mountpoint at which theNAME_MATCH rule will search
for filenames.

e If you come to theFNAME_MATCH rule from a device (i.e.
[/ dev/ cd0]), the rule will:

1 Work out wherée dev/ cd0 is mounted (probably
/ fs/ cdo).

2 Search that filesystem for the matching filenames.

TheAr gument = option is a comma-separated list of pathnames,
based from the root of the filesystem. If the MCD finds any of
the pathnames in the list on the mediastore, the rule is matched.

FNAME_PATTERN  This rule usesnmatch()to match filename patterns on a
mediastore’s filesystem. It requires that the inserted mediastore
either be a filesystem or have a filesystem mounted on it,
because it is implemented withndtw() traversal. The rule will
automatically find any such filesystem.

TheAr gunent = option sets a comma-separated list of patterns.
If a filename matching any of the listed patterns exists in any
directory on the filesystem, the rule is matched.
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MOUNT_FSYS

About this Reference

This option supports several other options that can be embedded
in the listed patterns. For example: gunent =
dept h=2, *. ¢, *. h". These “embedded” options are:

e basedi r = — set the subdirectory at which to start the scan;
the default is the root directory of the given entity

e dept h=— set the maximum number of subdirectory levels
to recurse into, (i.e. the maximum depth from the root); the
default is 0, which means no depth limit

By default the scan for a pattern match is the entire target
filesystem. You can use thmsedi r = anddept h= options to
direct and limit this scan.

This rule is used to mount a filesystem onto a specified device,
and is used to extend the MCD to operate as an auto-mounter.

TheAr gunent = option sets the filename of a file of mount

rules. Since this option is opened and parsed each time the rule
is run, you should consider locating this filename on a ramdisk
orin/dev/ shmem

This rule is typically used as th&t art Rul e= of a two-phase
configuration, where the resulting mount operation triggers a
PATH_MEDIA_PROCMGRaction. The rules are processed from
the file in order, stopping at the firdhnatch() match that

either succeeds or specifies to skip the device (when the rule has
only a pattern and no mount information). In order to select the
appropriate filesystem, you can specify multiple rules for a
removable device.

The file format is one rule per line, with each line containing
fields separated by white spaces. For example:

#Devi ce_pattern Mount _poi nt Fsys_type Mount _options

/ dev/ cd* [ fs/ cd%t udf nor nv

/ dev/ cd* [ fs/ cd%# cd nor nv, case=upper
/ dev/ umass*t 1[ 124] /fs/ usb% dos fsi =use

/dev/ umass*t[146] /fs/usb% dos

/ dev/ hd*

The rules shown in the example above instruct the MCD to:

e Try to mount any CD first as a UDF filesystem.

e If mounting a CD as a UDF filesystem fails, try to mount it
as 1SO9660 filesystem.

e Ignore HD devices.
e Mount/ dev/ cdnas/ f s/ cdon.

e Mount USB partitions as DOS to the first available
filesystem mountpoint.
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See 'MOUNT_FSYSspecial sequences” below for more
information about the mountpoint sequences.

Thenormvmount option works around OS namespace race conditions. Itis only
needed if thercd. mt is configured to try UDF then CD, and requires the
“TC630SP2 1828 fsys-EIDE” PSP.

UNMOUNT_FSYS

MOUNT_FSYS special sequences
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This rule unmounts the filesystem from the mediastore specified
in the rule name. It ignores th& gunment = option.

This rule is typically used as th&t op Rul e=of a
CD_MEDIA_IOBLK mediastore that uses tMOUNT_FSYS
action, when a mount would otherwise persist after the
mediastore ejection. If the mediastore is presented hgsagr
that will exit or be terminated by an external manager (such as
USB), then that presentation implicitly unmounts any relevant
filesystem without the need for this rule. However, in most
instances where IOUNT_FSYSis used, you should also
configure a matchingNMOUNT_FSYSin order to ensure that
the filesystem for an ejected mediastore is duly unmounted.

The MOUNT_FSYSrule uses special sequences, as follows:

e %t expands to the major device number of the mediastore. For example, with
[ fs/cd%t,/ dev/ cdO will be mounted at f s/ cd0 and/ dev/ cd1 will be
mounted at f s/ cd1. % does not permit multiple partitions; use.

e 90 expands to a sequential, unique number. It is used principally to allow multiple
USB patrtition rules in thexd. mt , all with the mountpoint namés s/ usb%0.
The%® in the name causes the MCD to try allocates/ usb0, / f s/ usb1l,

/ fs/ usb2 and so on (starting form 0) until it finds a unique mountpoint name. For
example, if there are filesystems already mounted at usb0 and/ f s/ usb1,
then the MCD expandsf s/ usb%® to/ f s/ usb2.

Below is a samplecd. mt file that uses the4 and%® special sequences.

/ dev/ cd*

/ dev/ umass[ 0- 9] *

[/ dev/ umass[ 0- 9] *t 1] 1234]
/dev/ umass[ 0-9] *t 1] 1234] . *
/dev/ umass[ 0-9] *t [ 146]
/dev/ umass[ 0-9] *t [ 146] . *

Mount pt Type Options

[ fs/cd%t cd

/ enum
[ fs/usb%® dos
[ fs/usb%® dos
[ fs/usb%® dos
[ fs/usb%® dos

/ dev/ umass*t 7[ 789]
/dev/ umass*t 17[ 789]
/ dev/ unass[ 0- 9] *

/fs/usbh%®  gnx4

[ fs/usb%®
[ fs/usb%®

gqnx6 sync=optiona
dos
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Client API

The MCD uses special rule entries created in the resource manager filesystem to notify

client applications of media content matches.

A client application can calbpen()to access the rule entry in which it is interested,
and when that rule is matched, it can then el () to read from the entry the name

of the relevant mediastore.

Theread() function blocks until a match is made (unlesftagis set to

O_NONBLOCK). For non-blocking notifications, usenotify(). To wait on multiple

rules, useselect()

Maintained information

In order to inform each client once and only once of each match, the MCD server
maintains state information about each mediastore, matched rule, and client

application.

When a new mediastore is inserted, any matched rule triggers notifications to the
interested clients. If the mediastore was inserted before a client registered with the
MCD, the first read the client makes is satisfied immediately. This behavior eliminates
any start-up race conditions, such as, for example, there being media already in a drive
at system startup, and the content detection process completing before the higher-level

client applications are even started.

Example: Media player

A very simple media player might be designed as follows:

i nt
char

fd, cd;
devi ce[ _POSI X PATH MAX] ;

/1 Open the CD AUDIO rule and wait for it to be natched.
fd = open("/dev/ncd/ CD_AUDI O', O RDONLY);

while (read(fd, device, sizeof(device)) != -1) {
/1 At this point, device contains an audio CD ...
cd = open(device, O RDONLY);
/1 read the toc, play it, etc.
/1 Could nonitor playback status with
/| DCVD_CAM_CDROVISUBCHNL.
/1 1f disk is ejected, this will fail.
/1 Can | oop back waiting for next insertion.
/1l The rule will be re-arned for the
/'l next match.
cl ose(cd);
cl ose(fd);
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Example: Polling

Y

Stale Rules
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Thentd deviceSt art Rul e=andSt op Rul e=rule chains are mutually exclusive:

the ejection of a device cancels out inserted rules for that device (and vice-versa).
Therefore, if you usselect()or ionotify(), you should use them in conjunction with a
non-blockingread(), as there is no guarantee that the notified state and/or rules of the
trigger will remain valid (for example, if the media is ejected between the calls to
ionotify() andread().

The code snippet below illustrates one way to ies®tify() in conjunction with a
non-blockingread()

<PRE>
fd = open(rul ename, O RDONLY | O NONBLOCK);
SI GEV_UNBLOCK_| NI T( &evt);
for (55) {
while (ionotify(fd, _NOTIFY_ACTION POLLARM _NOTIFY_COND | NPUT, &evt) != 0) {
while (read(fd, device, sizeof(device)) > 0) {
/'l ' device matched on 'rul enane’
}
}
pause();

}
</ PRE>

In a real application, the event would likely be a pulse, and there would be an
event-driven loop rather than a pause as in the code snippet above.

Stale rules may occur if there is client decoupling, and/or a delay between the
notification and the use of inserted mediastore; for example, due to the spawning of a
separate media application.

To avoid stale rules, the MCD can include the mediastore’s insertion sequence number
with the rule notification, and applications can then match this number against the
device entry in thé dev/ ntd/ . devi ces directory. If the device has been ejected

since the rule was triggered, these values will no longer match, indicating that the rule
no longer applies to the current device content, and that new rules may have been
re-triggered.

If the client application requires an insertion sequence number, the MCD uses an
XTYPE read to return an additional nt 32_t of data with the mediastore name, and
the_10_XTYPE_MQUEUE message priority code, avoiding the need to make changes
to the globaksys/ i o_nsg. h>header file.

/1 Get rule notification using an XTYPE read

int fd;
uint 32_t seql;
char devi ce[ _PGCSI X_PATH_MAX] ;

fd = open("/dev/ncd/ CD_AUDI O', O _RDONLY);
_readx(fd, device, sizeof(device), _|IO XFLAG BLOCK | _I O XTYPE_MQUEUE,
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&seql, sizeof(seql));

/1 Open and check the current version of the inserted device

int fd;

struct stat st;

uint 32_t seq2;

char entry[ _POSI X_PATH_MAX] ;

fd = open(device, O RDONLY);

sprintf(device, "/dev/ncd/.devices/ %", device);
seq2 = (stat(device, &st) !=-1) ? st.st_ino : O;

/1 If these match, the CD AUDIOrule is the sane and still valid
/1 and ’fd is open on that version of the nedia
if (seql == seq2)

Additional Information

This section describes how to use the MCD for specific operations:
e Detecting other kinds of system media
e Detecting USB and iPod devices
e Pattern matching and case-sensitivity
e Matching a single rule
e Detecting CD insertion with non-media content
e CD-Changer controlled by external firmware
e Using the MCD as a partition enumerator
Detecting other kinds of system media
To detect system media not handled by the routines included with the MCD:

1 Determine what distinguishes your new media type from all other media types.
In many cases, the difference might simply be the presence of certain files or
directories on the mediastore. For example, a navigation update disk might be
identified by the presence ati os_db. i ni orconfi g. nf mfiles. In this case,

a built-in routine such aBNAME_MATCH, could perform the detection; or you
might have to write a custom routine and provide it to the MCD in an external
DLL.

2 Determine the precedence to probe for this media amongst the existing media
tests (first, last, after checking for audio content but before checking any other
data rules, etc).
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3 In the configuration file, make a new rule section for this test, with the
appropriateCal | out = rule, and splice it into the appropriate point of the
decision tree by editing thieat ch Rul e= or Fai | Rul e= parameters of both
the preceding rule and the new rule. The name of the new rule can be used to
trigger any client application when the new content is matched.

Detecting USB and iPod devices

The MCD can manage any kind of device, provided that a notification mechanism is
available to report on insertions and start the detection process.

For USB devices, you can use the following entry in the MCD configuration file:

[/fs/usb*]

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

Start Rule =

Targets running QNX Neutrino 6:3releases only. For USB devices, the

umass- enumserver in conjunction with the MCD’s built-iiSB_MEDIA_ENUM

routine can provide the notification mechanism and start the detection process. Invoke
umass- enumwith the- r option to activate its resource manager interface, and use the
following device entry in the MCD configuration file:

[/ dev/ umass/ *]

Cal | out =  USB_MEDI A_ENUM
Ar gunent = /dev/umass-enum
Priority = 11, 10

Start Rule =

For iPod devices, the device entries dynamically attach pathnames (when these
pathnames are present), and so can be handled with the MCD’s built-in

PATH MEDIA PROCMGR(youtine. Use the following device entry in the MCD
configuration file for iPods:

[/fs/ipod*]

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

Start Rule =

Pattern matching and case-sensitivity

February 13, 2009

The MCD’sFNAME_MATCH routine attempts to access listed files by using the
underlying filesystem, which applies any rules appropriate for that filesyistem
conjunction withany specified mount options. Thus, case-sensitivity in pattern
matching depends on:

e the built-in routine used

e the underlying filesystem
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The table below lists the case-sensitivity and case-preserving characteristics of some
common filesystems:

filesystem case-sensitive case-preserving

FAT No No
ISO-9660 No No
Joliet No Yes
QNX4 Yes Yes
RRIP Yes Yes
VFAT No Yes

Since the majority of mediastores used for multimedia storage are formatted for
DOS/Windows use, it is likely that the filesystem will be case-insensitive. This
case-insensitivity means that in aRMAME_MATCH rules theAr gunent = filename
list can be given in either upper or lower case.

The FNAME_PATTERNToutine processes directory entries from the filesystem through
thel i bc fnmatch()function, which is case sensitive.

The directory output from each filesystem depends on whether it is case-preserving. If
the filesystem isiot case-preserving, then default rules are used to control the filename
presentation. Refer to thiel case=I ower | upper or thedos

sf n=I ower | upper | wi ndows filesystem mount options.

Since the most common multimedia formats are case-preserving and will use the exact
filename that a user or media application used to create their files, in any
FNAME_PATTERNT ules theAr gument = pattern list should be given in both upper and
lower case (as in thBIIXED _AV rule in the Examples below.).

Matching a single rule

If you don’t want multiple media types to match and only want to match the first rule,
you can use the fact that if a matched rule hasioch Rul e= branch the MCD
stops its detection process.

In the configuration file, simply arrange the rules, from$hart Rul e=through the

Fai | Rul e=links, in priority order. Do not provide anyat ch Rul e= branches.

The MCD detection framework will test these rules in sequence until one is matched,
then stop. For an example, see thBEO_CD andSVIDEO_CD entries in the

Examples below.

Detecting CD insertion with non-media content
To be notified when a CD is inserted regardless of what content it contains, simply:

e Make a dummy rule with a nGal | out = routine.
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e Make amvat ch Rul e= branch (so that it will always match when tested).

e Make this rule thest art Rul e= of the device (with your dummy rule branching
to the original start rule).

Your application can now block on that new rule, via the normal resource manager
interface {/dev/mcd/DISC INSERTED'), waiting for device insertion. For example,
one of the example configurations in this document could be modified as follows:

[/ dev/ cdO]

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

Start Rule = DI SC_| NSERTED

[ DI SC_| NSERTED]
Match Rule = DVD_OR_CD

CD-changer controlled by external firmware

February 13, 2009

To detect insertion events from a CD-changer that is controlled by external firmware
(e.g. FJ-10), you should not use any of the buit-in MCD detection callouts, but trigger
the insertion notification directly from the CD-changer controller stack.

Internally, all buit-in device detection callouts do their specific work, then write the
name of the device to the specialev/ ncd/ . i nsert entry. This behavior means
that to detect insertions on changers controlled by external firmware, proceed as
follows:

¢ Inthe device driver, wait for the CD-changer to be loaded and available for use by
the system

e When the CD-changer is available, write the name of the device (as a string, i.e.
/ dev/ cd0) to the MCD control point. Writing the name of the device to the
control point triggers the rest of the content detection process.

In the configuration file, the relevant device entry would be like this (note that no
Cal | out =is specified in this situation):

[/ dev/ cdO]
Priority
Start Rule

11

The insertion notification code in the driver is basically this:
i nt notify;
notify = open("/dev/ntd/.insert", O WRONLY);

wite(notify, "/dev/cd0", 8);
cl ose(notify);

Similar code to handle ejections can be writter ti@v/ ntd/ . ej ect .
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Using the MCD as a partition enumerator

The MCD’sMOUNT_FSYSrule can be used to determine if partition enumeration has
occurred on a device (USB stick). This capability can be used to try to mount a
filesystem on the raw device, if the device has not been partitioned.

In order to determine if partition has occurred, use the following configuration:

e Configure the USB enumerator to stdetvb- umass with thebl k aut o=none
option; that is, t;mot automatically enumerate partitions.

e Configure the MCD device rule for the USB as follows:

- itmust be of the fornj / dev/ umass*] ; that is, so that the pattern matches both
the raw device and any partitions
- itsStart Rul e=should be a rule that invokeédOUNT_FSYS
e Configure a second-phase set of mountpoint ruléss/ usb*] to continue
processing once a filesystem has been mounted from either a partition or a device.

Thentd. mt rule used by thaMOUNT_FSYSshould include the following:

/ dev/ unass[ 0- 9] * / enum
/ dev/ umass[ 0- 9] * [ fs/lush%t  dos
/dev/ umass[ 0-9] *t 1[ 124] /fs/ushb%t  dos fsi=use

/dev/umass[ 0-9] *t[146] [fs/ushb%t  dos

The control flow for this configuration is as follows:

1 USB stick inserted.

2 USB enumerator detects insertion and launateg- uness.

3 devb- unass puts up/ dev/ umass X pathname, triggering the MCD.
4 The MCD runs theMOUNT_FSYSrule.
5

If the media is non-partitioned:

5a Theenumrule is executed and fails.
5b  The code falls through and attempts- dos mount on raw device, which
should succeed, resulting in the appearance éffamn usb*.
6 If the media is partitioned:
6a Theenumrule enumerates partitions and, thus, succeed, terminating the
callout.

6b The enumeration makeésiev/ umassXt N names appear, re-entering the
MCD device rule with a pattern that skips teeumrules, and instead tries
f s- dos mounts on a partition, resulting in appearance of &/ usb* .

7 Following either of the above two cases (5 orBDUNT_FSYSis successful
with a mount, and the MCD continues witli s/ usb* rules, typically some
form of content detection or the triggering of a dummNgERT rule.

82  About this Reference February 13, 2009



[J 2009, QNX Software Systems GmbH & Co. KG. nT: d

Y

Examples:
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X is the disk number (0, 1, 2, etc.). ahds the partition type (4, 11, 12, etc.); for
example:/ dev/ umass[ 0- 9] * or/ dev/ umass[ 0- 9] *t 1[ 124] . Thus, a path with
umass X refers to a device, while a path witimass Xt N refers to a partition.

Consider the following sample configuration file for a CD-based system:

# Sanpl e CD/DVD di sk identification rules.

[/ dev/ cdO]

Cal | out = CD_MEDI A_| OBLK

Ar gunment = 1000, 2000

Priority = 11,9

Start Rule = DVD_OR_CD

[ DVD_OR_CD]

Cal | out = DVD_OR_CD

Match Rule = DVD_AUDI O

Fail Rule = CD_AUDI O

[ DVvD_AUDI O

Cal | out = FNAME_MATCH

Ar gunent = / AUDI O_TS/ AUDI O TS. | FO
Match Rule = DVD_VI DEO

Fail Rule = DVD_VI DEO

[ DVvD_VI DEQ

Cal | out = FNAME_VATCH

Ar gunment = /' VI DEO TS/ VI DEO _TS. | FO
Fail Rule = VI DEO_CD

[ CD_AUDI

Cal | out = CD_AuUDI O

Match Rule = VI DEO_CD

Fail Rule = VIDEO CD

[ VI DEO_CD]

Cal | out = FNAME_VATCH

Ar gunment = / VCDI | NFO. VCD, / MPEGAV/ AVSEQO1. DAT, / MPEGAV/ MUSI CO1. DAT
Fail Rule = SVI DEO_CD

[ SVI DEO_CD]

Cal | out = FNAME_MATCH

Ar gurrent = [ SVCD/ | NFO. SVD, / MPEGAV/ AVSEQD1. MPG, / MPEG2/ AVSEQDL. MPG
Fail Rule = M XED_AV

[ M XED_AV]

Cal | out = FNAME_PATTERN

Ar gument = * MP3, *. np3, *. WW, *owny, L WWA, FLowime, ¢ AAC, *. aac, *. JPG *. | pg, *. MPG *. npg

A single device/ dev/ cd0, is monitored by the built-f€D_MEDIA 10BLK()
routine:

e When media is inserted, the content detection process begins with the
DVD_OR _CDrule.

e If this rule matches (is a DVD) then the process branches tdwe AUDIO rule.
If this rule fails, the process branches to €@ _AUDIO rule.
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TheDVD_AUDIO rule assumes the existence (using the buiEENAME_MATCH
test) of &/ AUDI O_TS/ AUDI O _TS. | FOfile on the DVD indicating DVD audio
content.

e Since both audio and video content may be present on a DVD, both Match and Fail
branch from here to the same rule to try ned¥’D_VIDEO.

This behavior is similar to the behavior of te®_ AUDIO rule, as a CD can contain
both audio and data content.

Rules for determining CD data content, SMBPEO_CD or SVIDEO_CD, have
only a Fail branch, since a match at these levels is mutually exclusive with any
further content. If these rules match, then the content detection process stops.

e The finaIMIXED _AV rule has no branches. Regardless of the outcome, processing
stops at this rule.

During the content detection processing phase, any clients that have registered against
any matched rules will be notified. Multiple rules, or no rules at all, might be matched
by an inserted CD: an enhanced audio CD with a bonus music video might match both
CD_AUDIO andMIXED _AV rules, whereas a data CD backup of a development

system would match none.

Two-phase filesystem mount example

Below is a configuration file involving USB devices; it requires that an external USB
enumerator invokéevb- umass bl k aut o=partition di sk nanme=unmass in
response to insertions.

[/ dev/umass*t *]

Cal | out = PATH_MEDI A_PROCMGR
Ar gunment = [ proc/ mount
Priority = 11, 10

Start Rule = MOUNT

[ MOUNT]

Cal | out = MOUNT_FSYS

Ar gunent = /dev/shnmenl ncd. mt
[/fs/usb*]

Cal | out = PATH_MEDI A_PROCMGR
Ar gunment = [ proc/ mount
Priority = 11,10

Start Rule = M XED_ AV

[ M XED_AV]

Cal | out = FNAME_PATTERN

Ar gumrent = * . MP3, *. np3, *. WW, *.owny, L WWA, *Lowmg, ¢ AAC, *. aac, *. JPG *. | pg, *. MPG *. npg

Note that the device pattern specified in the example above avoids the raw device itself
and only applies to partition entries. The mount configuratioaev/ shmen ncd. mt
referred to contains:

/dev/ umass*t 1[ 124] [ fslusbh%t  dos
/ dev/ unass*t[ 146] [ s/ usb%t dos
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See also:
mre, Configuring Device Support in tHdME Configuration Guide
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MME resource manager

Syntax:

mre

[ - c config file] [-o logging=levet flagd [ - DFSv]
Runs on:

ARM, PowerPC, SH, x86
Options:

- ¢ config file Load the specified configuration file; see below.

-D Print messages sent to the system log to the standard output. Using
the- v option to set the verbosity level.

-F Stay in the foreground. By defaultire- generi c is spawned into
a different process. When it is in the foreground, you canctise
to Kill it.

- 0 logging="module@levetflags
Set the logging verbosity levels for the specified modules. See
“Setting log verbosity levels” below.

-S Log synchronization statistics tiev/ sl og.

-V Turn on verbose mode. In this mode, messages about MME
activity are sent to the system log. Increase the numbes td
increase the verbosity. Use thB option to also view the messages
on the standard output.

-V Print tost der r the schema versionsre expects and the schema
versions it finds. See “Checking schema versions” below.

Description:

Thermmre- generi c is a resource manager that handles device discovery and
synchronization. It also provides the high-level API for managing playback (play,
stop, and seek commands), and manages the library database.

Before you startmre- generi ¢, your target must also be running:
e thet np module ofi o-f s- nedi a

e db, with the MME configuration file

e io0-nedia-generic

e ntd

See also the chapter MME Quickstart Guide in limeoduction to the MME
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Configuration File

You can startmre- gener i ¢ with a configuration file to change its default behavior.
To create a configuration file, you should edit the sample. conf file provided with
the MME. This is a self-documented XML file, with all possible parameters
commented out, so you can un-comment and modify the parameters you wish to
change.

For more information about configuringre- gener i c, see theMME Configuration
Guide

Checking schema versions

At startup,nme checks the schema versions installed and compares these to the
versions it requires:

e If the expected and required schema versions matad yuns and does not print
any schema information.

e If the expected and required schema versions don't matahexits with exit code
2. Mismatched expected and found schema versions produce a response such:

# mme-generic 2>/tnp/ver.txt

# echo $?

2

# cat /tnp/ver.txt

Dat abase Schena versions ni smat ched

Fil e: mre. sql Dat abase: mai n expected: 16 got: 19
File:mre_|ibrary.sql Database:me_library expected: 4 got: 17
Fil e:mre_tenp.sql Dat abase: mre_tenp expected: 4 got:4

e If schema version information %ot found, themme prints the message “version
not found”, and exits with the same error code as for mismatched expected and
required schema versions.

Finding out the schema versions mme expects

You can use theV option to find out the schema versiomse expects — afer an
upgrade, for example. If you use th& when starting itpme just prints tost der r
and exits. Correct schema versions produce a response like:

# nme-generic -V

Dat abase Schema versi ons expected

Fil e:mre. sql Dat abase: mai n expected: 16
File:nme_library.sql Database:nme_library expected: 4
Fil e:mre_tenp.sql Database: me_tenp expected: 4

Setting log verbosity levels

The- o option can be used to set logging verbosity levels for speaifiedmodules. It
can be used to set, for example, a lower verbosity for synchronizations than for the rest
of the MME so that, when detailed logging is required to debug or fine-tune some
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other feature, the writing of synchronization logs for large mediastores does not
increase synchronization times.

Specify the logging module, the logging verbosity level and the logging flags for each
module separately, separating the options for the different modules with semi-colons.
For example:

# mmre-generic -c $QNX_TARCET/ et ¢/ me. conf -0 | oggi ng="sync@: O; ndi @: 1; ndpC

Logging modules

The strings that identifymre logging modules are:

String  Module

i mgprc image processing module
mdi metadata interface module
mdp metdata plugin module
sync  synchronization module

e all other modules

Q The above list is not definitive. The logging modules may change. To find out what
logging module strings are valid, catime get _logging() with the string referenced
by thenameargument set tolULL .

Logging flags

The logging flags are bit masks that configure logging behavior:

Value Behavior

1 Also write anything logged to standard output.
2 Write timing logs.

Q Log verbosity levels can be retrieved and set withrtimae get logging.html()and
mme set logging.html()functions.

Files:
/db/*. sql Supporting schema files for databases createglby

me. conf Sample configuration file.
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See also:

mrecl i
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MME browse client

Syntax:

nmebr owse [-m devicg [-M msid [-q databasg¢

Runs on:
ARM, PowerPC, SH, x86

Options:

- mdevice The device to browse. If not specified, the default is
/ dev/ me/ def aul t .

- Mmsid The MSID to start browsing. If this option isn’t specified, you can
set the MSID from the command-line oneeebr owse is running.

- g database = The MME database. If not specified, the defaultdev/ qdb/ nmre.

Description:

Themmrebr owse is a command-line utility that allows you to browse devices using
directed synchronizationFor more information about directed synchronization, see
“Types of Synchronization” in the chapter Synchronizing Media ofNHE
Developer’'s Guideand themme sync directed()function in theMME API Library
Reference

When you startmebr owse, it displays a help message listing all available
commands. You can enter “h” at any time to view the help message again.

See also:

mre, mrecl i
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MME commandline client

Syntax:
nmrecl i
nrecli [-c cpnamé [-d dbnamé [-est]
[-i interval [-r mask conmand command_ar gs
Runs on:
ARM, PowerPC, SH, x86
Options:

-c cpname  Set the MME control context to connect to. By defauttecl i uses
/ dev/ me.

- d dbname Set the database device name. By defamigcl i connects to the
database defined by tligDBC_DBNAM E environment variable.

-e Run in event mode (not interactive). In this modeecl i runs in the
background and prints out received events to the standard output. This
may be useful for monitoring or debugging other MME client
applications.

-i interval Set the time noatification interval in milliseconds. By default this is
100 milliseconds.

-r mask Register for events mask value. By default thiSxsFFF.

-s Script mode (interactive). See below.

-t ReportMME_EVENT_TIME. If this option isn’t set, this event is
ignored.

Description:

Thermmrecl i is a command-line client to the MME that allows you to issue commands

corresponding to MME API function calls, and view events generated by the system.

You must have the MME and required applications running tonmse | i . The

source ofmrecl i is provided in the QNX Aviage multimedia suite as well, and

contains examples of how to call most of the MME API functions.

Script mode

Script mode can be used to ranecl i in a shell script. All typicahmecl i

commands can be issued, as well as some additional script-specific commands. Before
commands are evaluated, they are passed through a pre-processor that can expand
placeholders with values (see the table below). Lines beginning with tharacter

are considered comments, and are ignored.
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If any command failspmecl i stops evaluating any more commands and exits with a
failure return code.

The table below lists script mode placeholders:

Placeholder Meaning

%t
%of
%cC
%b
%rO0 - %r9

%z

%V
%M
%B

The last created tracksession.

Thefid value returned by the laget f i d command.
The current control context ID.

The last created bookmark ID.

User registers.

The last created zone ID, or the last zone ID returned by
pl ay_get zone.

The volume received from the lagét vol ume command.
The mute value received from the lagtt vol ume command.

The balance value received from the Igst vol ume command.

Q If you want to use &character in script mode, you need to escape it by usag

Script mode commands

These commands are available only in script mode:

.wai t f or event eventevent2..]

About this Reference

This command cause therecl i to block waiting for any of

the specified events to arrive. Events are categorized as “good”
(prefixed with a+) or “bad” (prefixed with & ). When a good
event arrivespmec! i unblocks and resumes executing the
script. When a bad event arrivesyecl i unblocks and exits

with a failure.

Because events are queued, its important that you flush the
event queue for events you are waiting for that have been
previously delivered. See thé | ushevent s command to do
this.

You can wait for all events available in the MME's event header
file (<event . h>). Use the full event name, minus the
MME_EVENT_ prefix.

Example:
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.wai tforevent +TRKSESSI ON - PLAY_ERROR

.flushevents Flush all events from the client queue. This command returns
after all events are flushed.

.echo[message  This command prints a messagestodout . This is useful for
debugging.

. qdb command Execute a query against the database. This command succeeds
as long as the underlyingdb_*() calls succeed. The resulting
statement is printed.

. qdb_requi re_r ows command
Execute a query against the database. If no rows are resulting
from a request, then the command fails.

. setint 0-9value
Sets the specified register (r0 to r9) to the specified integer
value.

. del ay millisecond value
Delays execution for the specified number of millieseconds.

. expecterror [errng|

Expect an error on the next command. This will cansecl| i

to treat the next command with inverted logic: if it returns -1, it
passes, but if it returns, it fails. Optionally,errno can be set
also as a requirement when you are expecting a partieatao
back. If anyerrno other than the one specified is returned, then
the command fails.

Supported commands

Themrecl i supports the following commands.

Q Note that where a command takes an Spdtementor a parameter that contains
more than one word, the string should be enclosed by either singte (louble ()
guotation markses. Quotation marks within a string must be escaped. For example, if
you want to create a new tracksession with the stategerdgct fid from
l'ibrary where filenane = ’'chord.wav’,you would need to use this
command:

newtrksession | "SELECT fid FROM |ibrary WHERE fil ename = \’chord. wav\’'"

audio_get status Get the audio status; seme audio_get status()
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bookmark createname
Create d@ookmark seemme bookmark create()

bookmark deletefid bookmarkid

Delete a bookmark based on fid or bookmarkid; see
mme bookmark delete()

buttonbutton Respond to button events for navigable tracks; see
mme_button()

charconvertsetup Indicate the default character encoding; see
mme_charconvert setup()

copy addstatement Add a media copy operation; seeme mediacopier add().

copy clear Clear all files from the media copy queue; see
mme mediacopier remove()
copy cleanup Clean up partially copied or ripped files; see
mme mediacopier cleanup()
copy disable Disable the mediacopier; seme mediacopier disable()
copy enable Enable the mediacopier; seae mediacopier enable()

copy mode [backgroungriority]

Get the selected media copying or ripping mode. If you specify
a mode, the mode is set. Seene mediacopier get mode()
andmme mediacopier set mode()

copy removestatement

Remove files from the media copy queue; see
mme mediacopier remove()

directed sync_canceloperation id
Cancels a specified directed synchronization; see
mme directed sync cancel()

delete mediastoreslags
Prune unavailable mediastores; see
mme dvd_get disc_region().

dvd _get disc_regionmsid
Get the region permissions for a DVD-video; see
mme dvd_get disc_region().

dvd_get status Get the status for a DVD; seene dvd _get status()

get api_timeout remaining

Get the number of milliseconds remaining before the API call
times out; seenme get _api_timeout remaining()
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getautopause Get the autopause modernsae getautopause()

getccid Get the control context ID for the currently connected control
context; seanme getccid()

getclientcount Get the number of clients connected to a control context; see
mme_getclientcount()

getfid Get the current playinfid; seemme play get info().

getlocale Get the preferred language code;se® getlocale()

get logging Get the log verbosity levels for specified logging modules; see
mme get _logging()

getnumsyncing Get the number of synchronizing devices; see

mme sync get status()

getrandom Get the random playback mode for a control context; see
mme _getrandom()

getrepeat Get the repeat playback mode for a control context; see
mme _getrepeat()

getscanmode Get the scan mode for a control context; see
mme _getscanmode()

getstatus Get the status of the current track;nsee play _get status()

get title_chapter Get DVD title and chapter information for the currently
playing DVD track; seenme get title_chapter()
getvolume putputdeviceifl
Get the current volume setting; see
mme play_get output attr().

isplayingnavigable Indicates whether the playing media can be navigated (with the
but t on command); see the
MME_PLAYSUPPORT NAVIGATION flag in
mre_play_info_t.

isplayingvideo Indicates whether the current track has video; see the
MME_PLAYSUPPORT VIDEO in nme_pl ay_info_t.

lib_column_setmsid column value
Set values in specified table column; see
mme lib_column set()
media get def lang

Get the preferred media playback language; see
mme media get def lang().
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media set def langlang
Set the preferred media playback language; see
mme media set def lang().
metadatacreate session
Create a new metatdata session; see
mme metadata create session()
metadatafree sessiorsessionid
End a metadata session; seme metadata free_session()

metadatagetinfo_currentsessionid [groupg
Get metadata for the currently playing track; see
mme metadata getinfo_current().
metadatagetinfo_file sessionid msid file[groupg
Get metadata for a specified file, based on the filepath; see
mme metadata getinfo_file().
metadatagetinfo_library sessionid fid [groupg
Get metadata for a specified file, based on the file ID; see
mme metadata getinfo_library().
metadataimage cache clearmsid
Purge images from the image cache; see
mme metadataimage cache clear().
metadataimage load sessionid mdrid image index
Load an image for a file; seame metadataimage load().

metadataimage unloadsessionid imgrid
Clear image from temporary storage; see
mme metadataimage unload()

metadatasetfid [flagq [numstring [yean [ montl [mday [track] [disd [string]
Set the metadata for a file; seene metadata set()

ms_clear accuratemsid
Mark library entries for the mediastoresidas inaccurate; see
mme ms_clear_accurate()

ms_metadatagetmsid filepath types
Get metadata from a file; seeme ms_metadata get().

mute joutputdeviceifi mute

Set the mute state (1=muted, 0=not muted); see
mre_pl ay_set _output_attr.
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newtrksessiomode statement

Create a new tracksession based on an Si@tementThe
modecan bel for “library” or f for “file”. See
mme newtrksession()

next Skip to the next track; seeme next()

output set permanenbutputdeviceid permanent

Set the permanency status of an output device (where
permanentan be 0=No, 1=Yes). See
mme output set permanent()

pause Pause the current playback; seee play set speed()

play [fid] Play the specifiedid, or the current tracksession, if no fid is
specified; seenme play().

play_at offset Start playback at the specified offset; seme play_offset()

play_attach outputzoneid outputdeviceid
Attach an output to a zone; seame play_attach output()

play_bookmarkbookmarkid
Start playback from a bookmark; seene play _bookmark()

play_detach outputzoneid outputdeviceid
Detach an output from a zone; see
mme play_detach output()
play_file msid filename

Play a track on an unsynchronized mediastore; see

mme play_file(). Deprecated: use file-based track sessions;
see “Creating and modifying file-based track sessions” in the
MME Developer's Guide

play_get speed Get playback speed and direction (forward, reverse, pause) for
tracks; seenme play_get speed()

play_get zone Get the zone ID used by a control context; see
mme play_get zone()

playlist_createmsid name
Create a new playlist; seeme playlist_create()

playlist_delete Delete a specified playlist; seene playlist delete()

playlist_generatesimilar

Generate a playlist like an existing playlist; see
mme playlist_generate similar().
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playlist_set statement
Set the SQL statement to create a playlist; see
mme playlist_set statement()
playlist_sync Synchronize a specified playlist; seme playlist sync()

play_resume msid msid
Set the track session ID to use when resuming playback of a
mediastore; seeme play resume msid()
play_set speedspeed
Set the playback speed and direction, whepreeds expressed
in units of 1/1000 of normal speed. See
mme play_set speed()
play_set zonezoneid
Set the zone ID used by a control context; see
mme play_set zone()
prev Skip to the previous track; seene prev().
resume Resume paused playback;rmege play_set speed()

resync mediastoransid[folderid] passmask
Re-synchronize a mediastore; seme resync mediastore

rmtrksessiorirksessionid
Remove a track session from the database; see
mme_rmtrksession()

seek title_chapter Seek to a specified title and chapter on a track or mediastore;
seemme seek title_chapter()

seektotimamilliseconds
Seek to a time in a playing track; seene seektotime()

set_debugverbose debug
Set MME debug settings; seeme set debug()

set api_timeoutmilliseconds
Set the API timeout, in milliseconds; see
mme set api_timeout()

setautopause| @ Set the autopause mode, where 0=off, 1=on; see
mme setautopause()

setbalancedutputdeviceifl balance
Set the ouput balance; seane play_set output attr().
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set files_permanen®/ 1 fid_select
Set files as permanent (1) or prunable (0); see
mme set files_permanent()

setlocaldocale Set the preferred language for media with unknown language;
seemme setlocale()

set logging [namé verbose flags
Set the verbosity levels for specified logging modules; see
mme set logging().

set msid resume trksessiormsid

Set the track session ID to use when resuming playback of a
mediastore; seeme set msid resume trksession()

setpriorityfolderfolderid
Set a priority folder for synchronization; see
mme setpriorityfolder()

setrandonmode Set the random playback mode, whemedecan be 0=0ff,
1=all, 2=albums; semme setrandom()

setrepeatode Set the repeat playback mode, whaeredecan be 0=off,
1=single, 2=all; seenme setrepeat()

setscanmodmilliseconds
Set the scan mode and time; seme setscanmode()

settrksessioftrksessionid
Set the current track session; seme settrksession()

setvolume putputdeviceitl volume
Set the output volume; seeme play_set output attr().

shutdown Shut down the MME; seeme shutdown()

start device detection
Start device and mediastore detection; see
mme start_device detection()

stop Stop playback; seeme stop()

sync_cancelmsid Cancel mediastore synchronization for the specified
mediastore. Ifnsid=0, synchronization is cancelled for all
mediastores. Seame sync cancel()

sync_directedmsid path passmagkecursé

Start a directed synchronization.réfcurse=1, a recursive
synchronization is performed. Se@me sync directed()
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sync file old_fid new msid[filenamé
Synchronize a specified file; seame sync file.

sync_get statusmsid
Get the status for the specifieasid or for all mediastores if
msid=0; seemme sync get msid status()and
mme sync get status()
sync_set debugverbosity
Set the verbosity level for synchronization operations; see
mme sync set debug()
trksessionappend files
Append tracks to a file-based track session; see
mme trksessionappend files().

trksessionget info  Get information about the current track session; see
mme trksessionget info().
trksessionresume state

Resume playing a track session at the last saved position; see
mme trksessionresume state()

trksessionsave state

Save the playing position of the current track session; see
mme trksessionsave state()

trksessionviewget current
Get information about the current track in the track session;
seemme trksessionget _current().
trksessionviewget info track title
Get information about the specified track in the track session;
seemme trksessionget info().
trksessionviewmetadataget track title types
Get metadata for a track in a track session; see
trksessionviewmetadata get().
trksessionviewread pffsei [nfids>]

Update the information in ther ksessi onvi ewtable; see
mme trksessionviewreadx()

trksessionviewupdatetrack title

Update the information in ther ksessi onvi ewtable; see
mme trksessionviewupdate()
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trksessionviewwritedb
Write the MME track session view to the database; see
mme _trksessionviewwritedb().

video _get angle info title
Get the video angle; seeme video get angle info().

video_get audio _info title
Get the audio information for video playback; see
mme video get audio_info()

video_get info Get information about a video; seeme video_get info().

video_get status Get the video status; saene video get status()

video_get subtitle info title
Get subtitle information for a video title; see
mme video get subtitle info().
video_set angle info title index
Set the video angle; seeme video set angle()

video_set audiotitle index

Set the audio stream for video playback; see
mme video set audio()

video_set propertiesdisplay mode zoommode width height
Set the properties of a video; seene video_set properties()

video_set subtitletitle index

Set the subtitle for video playback; see
mme video set subtitle()

zone createname  Create an output zone; seeme zone create()

zone deletezoneid Delete an output zone; seeme zone delete()

Examples:
This is an example shell script that usesitivecl i script mode to play all the
available media (you will need to chanfpath to/mmeclito the path tomecl i on
your system):

#!/path_to/ mrecli -s

.echo "START: play all script”
.echo "Creating new track session"

.flushevents
newt rksession | ' SELECT fid FROM Ilibrary ORDER BY fid’
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settrksessi on %
.wai tforevent +TRKSESSI ON

.echo "BEG N: Testing .setint"
.setint 0 %
.echo "END: Register 0 == % Q0"

.echo "BEG@ N Pl aying at begi nning"

play O

# track change is ok, play error is not

.wai t forevent +TRACKCHANGE - PLAY_ERROR

getfid

.echo "Playing fid %"

.echo "Verifying that fid % is in the nowplaying table"
.qdb_require_rows "SELECT fid FROM nowpl ayi ng WHERE fi d=% AND cci d=%;"
.echo "Metadata for currently playing track"

.qdb "SELECT * FROM nowpl ayi ng WHERE cci d=%; "

.echo "STOP: done play all script"

See also:
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nmexpl or e

Syntax:

The MME explorer interface command line client

mrexpl ore [-d metadath [-m devicg [-f filter [regex] ]
[-Mmsid [-o displayfilg [-qg databasg
[-r resolvg [-s sorf] [-w window

Runs on:

ARM, PowerPC, SH, x86

Options:

- d metadata

- f filter [r egex]

- mdevice

- Mmsid

- o display file

- g database
-1 resolve

- s sort

February 13, 2009

The metadata to display. Valid values ake, al | or nane.
If not specified, the default isare. If this option isn't
specified, you can set the metadata to display from the
command-line oncemexpl or e is running.

How to apply the regular expression to use when filtering
explored files. Valid values are:

e none — don't filter

e pass — equivalent toMME_EXPLORE FILTER_INCLUDE:
include files that match the expression

e bl ock — equivalent to
MME_EXPLORE FILTER_EXCLUDE: exclude files that
match the expression

The expression must be enclosed in double quotation marks.
For example# nmexplore -f "pass .np3$". If this
option is not specified, the default valuenisne.

The device to browse. If not specified, the default is
/ dev/ nme/ def aul t.

The mediastore ID (MSID) to explore. If this option isn’t
specified, you can set the MSID from the command-line once
nmmexpl or e is running.

Set the display file for output. Valid values areout , none or
a valid filepath and filename. If this option is not specified, the
default value ist out .

The MME database. If not specified, the default is
[ dev/ gdb/ rme.

Flag instructingmexpl or e to resolve playlists. Valid values
areal | andnone. If not specified, the default isone.

Data or metadata to use to sort explored files. Valid values are:
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e none — don't sort

e fil ename — sort by filename

e nane — turn on metadata extraction to get the track (song)
name, and sort by this field

If this option is not specified, the default valuenisne.

- wwindow The size of the window (number of explored items) to display.
If not specified, the default is 20.

Description:

Themmexpl or e is a command-line utility that allows you to explore mediastores
using the MME’s explore API. For more information about the MME’s explorer API,
see the chapter Unsynchronized Media inMidE Developer’s Guideand the
relevant functions in thIME API Library Reference

Q The QNX Aviage multimedia suite includes the source for this utility.

Supported commands

Themexpl or e CLI supports the following commands.

b Go back one explored level in the display window.

dmetadata  Set or change the metadata to display; s@ee explore info_get()in
theMME API| ReferenceValid values areone, al | or name.

eitem Set the offset at which to start displaying items in the display widow.
Themmexpl or e displays the path, offset and number of child items
found for the path. For example:

Entering item"/xplore/gracetest” (offset 1).
Item’ /xplore/gracetest’ has 663 child itens.
Di splay range (x,y) or all (a) or none (n)?

Enter the range of items to display (for examgle20 for the first 20
items),a for all items, orn for no items.

g flag Instructrmexpl or e to resolve the contents of playlists. Setltto
resolve playlists, or t0 to not resolve playlists. The default@s
You need to resolve playlists to see or play their contents.

m msid Start exploring the mediastore specified by the patmsid and
create and set a tracksession for the items in the window; see

mme explore _start(), mme _newtrksession(@nd
mme settrksession()

n path Enter the path to an item on a mediastore.
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p offset Play the track specified hyffsetin the display window. At present,
mrexpl or e plays only individual tracks, as specified by this
command.

q Quitmmexpl or e.

r Refresh the contents of the explorer display window.

Display codes

The table below describes the display codesxpl or e uses to identify items it lists
in its window. It places these codes in the second column of its item lists.

Code Meaning

D Folder (Directory)

DP  Directory Playlist (folder); the item is a folder that is actually a playlist.
PFS devices provide these types of playlists.

File
P Playlist (file)
PF  Playlist entry converted to a Filename

Pl Playlist Item (not converted to a filename)

Examples:

The sample below shows a shertexpl or e session:

# mmexpl ore

MVE Media Store eXpl orer Exanple

h Show this infornation.

m <n> Sel ect nedia store ID <n>.

e <n> Explore itemindexed as <n>.

<pat h> Expl ore item naned <pat h>.

Go up to parent item

[<n>] Play folder or file index <n>.

Redi spl ay current view.

<type> Set netaData type "all’, 'none’ or 'nane’ (default).
O] 1 Get flags; 1 neans resolve playlists directly.

Quit.

oQ O - T T S

Medi a Stores:

Rows: 2 Cols: 3

Nanes: +nsi d+nane+nount pat h+

00000: | 1| HardDrive|/|

00001: | 2| RALLY2|/fs/ hdumass10-dos- 1|

# m2
Exploring nedia store ID 2.

Item’2 has 3 child itens.
1 F <unknown> / =RALLY2
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2 D <unknown>
3 D <unknown>

/ xpl ore
/ mp3

#e 2

Entering item"/xplore" (offset 2).

Item’/xplore’ has 2 child itens.

1 D <unknown> / xpl or e/ gracet est
2 F  <unknown> / xpl ore/typescri pt
#e 1l

Entering item"/xplore/gracetest” (offset 1).
Item’/xplore/gracetest’ has 663 child itens.
Di splay range (x,y) or all (a) or none (n)?
# 1,10

Di splaying all itenms fromstart to item 10.

#p 10

Pl ayi ng fol der "/xplore/gracetest” item 10.

#q
See also:

nme, nmecl i
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1 F Bye Bye Bye / xpl ore/ gracetest/('N Sync) No Strings Attached [01] Bye Bye Bye.np3

2 F Voices Carry I xpl ore/ gracetest/ (' Til Tuesday) Voices Carry [05] Voices Carry.np3

3 F Back To Paradise I xpl ore/ gracetest/ (.38 Special) Flashback The Best O .38 Special [01] Back To ...
4 F Hold On Loosely I xpl ore/ gracetest/ (.38 Special) Flashback The Best Of .38 Special [02] Hold On ...
5 F Back \Were You Belong /xplore/gracetest/ (.38 Special) Tour De Force [02] Back Were You Bel ong. np3

6 F I'’mNot In Love / xpl ore/ gracetest/(10cc) The Original Soundtrack [02] |I'm Not In Love. mp3

7 F Bl ackmail / xpl ore/ gracetest/(10cc) The Oiginal Soundtrack [03] Bl acknail . nmp3

8 F Brand New Day I xpl ore/ gracetest/(10cc) The Original Soundtrack [05] Brand New Day.np3

9 F Anbitionz Az A Ridah /xplore/gracetest/(2Pac) All Eyez On Me (Book One) [01] Anmbitionz Az A Ridah.np3
10 F Dancing Queen / xpl orel/ gracetest/ (ABBA) Gold [01] Danci ng Queen. np3
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determination callout prototype 72

controller
io-media 39
multimedia 39
playback 39
conventions
typographical viii
Cross Authentication Transport
iPod 24

D

danmpi ng_audio witer 47
dar at es
i ofs-ipod.so 25

detecting
devices 62
iPods 79

mediastores 62
USB mediastores 79
deva-ctrl-ipod.so 1

device
insertion 62
removal 62
directed

iPod device startup 37
PFS device startup 31
DLL paths
troubleshooting for o- medi a 53
dildir 46
DLLs
i o-media 52,53
driver
iPod digital audio 1

E

entity descriptions

in ncd configuration file 65, 66
enum devi ces

enum usb 10

file precedence 11

matching rules 10
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enumusb 3
Confi g option 7
configuration file 5
Devi ce option 6,7
enumdevi ces 3,10
information provided 4
Microsoft descriptors 4
Set option 8

enumerator
UsB 3

explorer
client utility 103

F

fade in

danpi ng_audio witer 47
fade out

danpi ng_audio witer 47
fildes_streaner

StickyReadErroresource 57
file precedence

enumdevi ces 11
filename rules

io-fs 16
filesystem

automounter 67

io-fs-media 14

i ofs-ipod.so 14

i ofs-pfs.so 14

iPod 22

PFS 30

RAM 14

starting 14

temporary 14
filter

applying a resource 41

selection byi o- medi a 55
format

i o- medi a element 55
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G configuration 28
i ofs-i pod.so 22
graphbui | der darates 25
configuration 60 restore 24

i ofs-ser-ipod.so 34
i of s-usb-ipod.so 36
iofs.fsd 16
iofs.fsf 16
iofs.fsm 17
iPod

acp option 24

inc_user _spec id
enum usb Set option attribute 9

insertion .
e adding supported rates 25

notification callout prototype 70 . A .
. P yp authentication chip 3, 21
interface . .

chip for authentication 21

ncd resource manager 67 . .

o-fs connecting serial transport 34

connecting USB transport 36
Cross Authentication Transport 24
ctaoption 24

detecting 79

directed device startup 37
filesystem 22

configuration files 16
driver startup rules 16
filename rules 16
mount rules 17
io-fs-nmedia 14
directed startup for iPod devices 37

directed startup for PFS devices 31 i2c option - 24

. . launcher 3

iPod driver 22

resets 28

pfs 30 . .
. . restoring settings 24
i 0-i2c-ipod.so 21 . . .
. : selecting the configuration 36
io-nedia 39

serial transport 34

setting the audio path 34, 37
sound driver 1

splash screen 27

USB transport 36

wait for metadata 59

Addon Interface functionality 47
applying a resource to afilter 41
configuration file 48
configuring 48

DLLs 52,53

filter not found 53

filter selection 55
formatelement 55

global options 40 K
MM_TMPFILE_STREAMER READ_TIMEOUT
resource 60 keepdl |'s 46

modules 40
QuickMetadataScaresource 58
reader timeout 60

StickyReadErroresource 57 L
strict attribute 56
troubleshooting DLL paths 53 launcher
updating configuration file 52 iPod 3
i 0- medi a-generic Seei o- nedi a log levels
i 0-ush me 87
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logo
custom on iPod 27
displaying on iPod 27

M

matching rules

enum devi ces 10
ncd 62

. devi ces directory 68

.ej ect file 68

.insert file 68

callout templates 69

CD-changer controlled by external

firmware 81

client APl 76

configuring 64

detecting CD with non-media content 80

detecting other system media 78

device configuration 65

entities 65

notification routine 66

operation flow 64

overview 62

pattern matching 79

resource manager interface 67

rules 62

sequence number 68

server 63, 67

st ino 68

threads 64

two-phase processing 67

using as partition enumerator 82
MCD Seencd
mcd_content()

nmcdcallout prototype 72
mcd_notify()

nmcdcallout prototype 70
media

detecting other system with MCD 78
Media Content Detector Seencd
mediastore

configuringncd 65
mediastores

detecting 62
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configuring wait time 59
Microsoft descriptors
reported byenum usb 4
MM_CDDA DMA _* 60
MM_CDDA_DMA_CAM_READCD_TIMEOUT
resource 60
MM _TMPFILE_STREAMER READ_TIMEOUT
i o- nedi aresource 60
me 86
configuration file 87
log levels 87
MME
resource manager 86
nme- generic 86
me. conf 87
mebr owse 90
mecli 91
commands 93
script mode 91
mexpl ore 103
commands 104
display codes 105
mf 40
options 46
output writer filters 51
mf _graphbui | der 41
options 41
mf _trackpl ayer 44
options 44
monitoring
device insertion 62
device removal 62
mount rules
io-fs 17
npega_par ser
QuickMetadataScaresource 58

N

non-media content
detecting CD with 80
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Index

O

output writer filter
configuration 51

P

partition

usingntd as enumerator 82
path

setting for audio for iPod 34, 37
PATH_MEDIA_PROCMGR 70
PATH_MEDIA_SCAN 70
pathname delimiter in QNX documentation ix
pattern matching

case-sensitivity 79

with the MCD 79
PCM stream

fade in and fade out 47
PFS

directed device startup 31

filesystem 30

playback
controller 39
io-media 39
pre-fetch

option for playback 44

Q

QuickMetadataScan
resource in o-medi a 58

R

rates
adding supported to iPods 25
reader
timeout 60
resets
iPod 28
resource
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restore
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restore

iPod settings 24
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for media content detection 62

nmcd two-phase 67
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schema

checking installed and required versions

87

version information not found
sequence number

ncd 68
server

ncd 63
settings

restoring on iPod 24
skip-on-error

option for playback 44
splash screen

iPod 27
st ino

ncd 68
startup

directed for iPod devices 37
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StickyReadError

resource in o- medi a 57
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timeout

reader 60
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transport
serial 34
USB 36
two-phase processing
ncd 67
typographical conventions viii

U

USB

enumerator 3
USB_MEDIA_ENUM 70
USB mediastores

detecting 79
user _spec id

enum usb Set option attribute
ut f 8hook 46
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