
;OPQRe3eEBT6<Tk. ~ . ,1 ' ~ ~  8 N 0 V 200 WO 99/59072 PCT/US99/09490 MEDIA
MANAGER FOR CONTROLLING AUTONOMOUS MEDIA DEVICES WITHIN A NETWORK
ENVIRONMENT AND MANAGING THE FLOW AND FORMAT OF DATA BETWEEN THE DEVICES 5
FIELD OF THE INVENTION: The present invention relates to the field of
managing applications and devices within a network environment. More
particularly, the present invention relates to the field of managing the
operation of and the communication between devices within a network
environment. 10 BACKGROUND OF THE INVENTION: The IEEE 1394-1995 standard, "
I 394-1995 Standard For A High Performance Serial Bus," is an international
standard for implementing an inexpensive high-speed serial bus architecture
which supports both asynchronous and isochronous format data transfers. 15
Isochronous data transfers are real-time transfers which take place such
that the time intervals between significant instances have the same
duration at both the transmitting and receiving applications. Each packet
of data transferred isochronously is transferred in its own time period. An
example of an ideal application for the transfer of data isochronously
would be from a video recorder to a television set. The video recorder
records images and 20 sounds and saves the data in discrete chunks or
packets. The video recorder then transfers each packet, representing the
image and sound recorded over a limited time period, during that time
period, for display by the television set. The IEEE 1394-1995 standard bus
architecture provides multiple channels for isochronous data transfer
between applications. A six bit channel number is broadcast with the data
to ensure reception by the appropriate 25 application. This allows multiple
applications to simultaneously transmit isochronous data across the bus
structure. Asynchronous transfers are traditional data transfer operations
which take place as soon as possible and transfer an amount of data from a
source to a destination. The IEEE 1394-199S standard provides a high-speed
serial bus for interconnecting 30 digital devices thereby providing a
universal I/O connection. The IEEE 1394-1995 standard defines a digital
interface for the applications thereby eliminating the need for an
application to convert digital data to analog data before it is transmitted
across the bus.  
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a receiving application will receive digital data from the bus, not analog
data, and will therefore not be required to convert analog data to digital
data. The cable required by the IEEE 1394-1995 standard is very thin in
size compared to other bulkier cables used to connect such devices. Devices
can be added and removed from an IEEE S 1394- l995 bus while the bus is
active. If a device is so added or removed the bus will then automatically
reconfigure itself for transmitting data between the then existing nodes A
node is considered a logical entity with a unique address on the bus
structure. Each node provides an identification ROM, a standardized set of
control registers and its own address space. 10 Media devices are being
equipped with network interfaces allowing them to become part of a network
such as the IEEE 1394- l 995 serial bus network. In a home audio/video
network incorporating such autonomous media devices it is possible that one
or more such devices will be coupled together in a network with a personal
computer, settop box or other device including a microprocessor. Currently,
there is a lack of available interfaces 1 S and control applications which
will efficiently manage the interaction and operation of the autonomous
devices within such a network configuration. What is needed is an interface
which allows a controlling device within a network configuration to
efficiently control communications between the devices and the operation of
the devices within the network. What is further needed is an interface
which allows a controlling device within a network 20 configuration to
maximize the availability of devices within a network for completion of
tasks and operations. SUMMARY OF THE INVENTION: A media manager provides
data flow management and other services for client 25 applications on
devices coupled together within a network. Preferably, these devices are
coupled together within an IEEE 1394-199S serial bus network. A device
control module is generated for each available device for providing an
abstraction for all of the capabilities and requirements of the device
including the appropriate control protocol, physical connections and
connection capabilities for the device. The media manager also manages 30
the flow and format of data transfers between the devices on the network.
Through an interface, a user accesses the media manager and enters
functions which are to be completed using the devices coupled together on
the network. If the appropriate devices    WO 99/59072 - 8 I~ ~J~~ 2.~0~
PCT/US99/09490 



are available, the media manager controls and manages the completion of the
requested task. If the appropriate devices are not available) but the
required subdevices are available in multiple devices, the media manager
forms a virtual device from subdevices in multiple devices in order to
complete the requested task. Once the appropriate devices and 5 subdevices
are assigned to a task, the media manager determines if the data to be
transmitted needs to be converted from one format into another format. If
necessary, the media manager will also control the format conversion during
the data transfer operation. The media manager also provides network
enumeration and registry searching capabilities for client applications to
find available services, physical devices and virtual devices. 10 BRIEF
DESCRIPTION OF THE DRAWINGS: Figure 1 illustrates an IEEE 1394-1995 serial
bus network including a video camera, a video cassette recorder. a
computer, a television and settop boa. Figure 2 illustrates a block diagram
of a hardware system resident in each device 15 implementing the media
manager of the present invention. Figure 3 illustrates a block diagram of
the architecture of the media manager platform of the present invention.
Figure 4 illustrates a detailed block diagram of the architecture of the
media manager platform of the present invention. 20 Figure 5 illustrates a
flow diagram of the steps involved in setting up and data transfer between
two devices using the media manager of the present invention. Figure 6
illustrates a flow diagram followed by a client application during startup.
DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT: 2~ The media manager of
the present invention provides data flow management and other services for
physical devices within a network. A physical device is a product sold as a
separate component by a vendor. Examples of physical devices include
televisions, video cassette recorders, personal computers, video cameras,
CD-Rom players and the like. Many other examples are also well known and
commercially available. Each physical 30 device includes a number of
subdevices. For example, a typical commercially available video camera
includes multiple subdevices, implementing different functionalities, such
as the camera and the video player. _,_   - 8 N Q V. 2002 . WO 99I59072
PCT/US99/09490 Preferably, these physical devices are coupled together
within an IEEE 1394-199 serial bus network. A device control module (DCM)
is generated for each available device and subdevice. Each DCM provides an
abstraction for all of the capabilities and requirements of each physical
device, including the appropriate control protocol, physical 



5 connections and connection capabilities for the device. The media manager
also manages the flow and format of data transfer operations between the
physical devices on the network, including converting the data into a
different format during the data transfer operation. Through an interface,
a user accesses the media manager and enters functions and 10 tasks which
are to be completed using the physical devices within the network. If the
appropriate physical devices are available and are not otherwise being
used, the media manager controls and manages the completion of the
requested task. If the appropriate physical devices are not available, the
media manager attempts to create a virtual device from available subdevices
or components within devices in order to complete the requested 15 task.
Once the appropriate physical devices and/or subdevices are assigned to a
task. the media manager determines if the data to be transmitted needs to
be converted from the format of the source device to the format of the
receiving device. If a conversion is necessary, the media manager also
controls that operation while controlling the data transfer operation. 20
Figure 1 illustrates an exemplary system including a video camera 10, a
video cassette recorder 12, a computer 14, a settop box 13 and a television
11 connected together by the IEEE I394-1995 cables 15, 16 and 18. The IEEE
1394-1995 cable 16 couples the video camera 10 to the video cassette
recorder 12, allowing the video camera 10 to send data to the video
cassette recorder 12 for recording. The IEEE 1394-1995 cable 18 couples 25
the video cassette recorder 12 to the computer 14, allowing the video
cassette recorder 12 to send data to the computer 14 for display. The IEEE
l394-1995 cable 15 couples the settop box 13 to the computer 14 The settop
box 13 is also coupled to the television 11 by the cable 17. This
configuration illustrated in Figure 1 is exemplary only. It should be
apparent 30 that an audio/video network could include many different
combinations of physical components. The physical devices within such an
IEEE 1394-1995 network are autonomous devices, meaning that in an IEEE
1394-199 network, as the one illustrated in -4   WO 99/59072 ~- 0 ~~ ~'~
2002 PCT/US99109490 Figure 1, in which a computer is one of the devices,
there is not a true "master-slave" relationship between the computer and
the other devices. In many IEEE 1394-l995 network configurations, a
computer may not even be present. Even in such configurations, the devices
within the network are fully capable of interacting with each other on a
peer 5 basis. A block diagram of a hardware system resident in the managing
device for implementing the media manager of the present invention is
illustrated in Figure 2. In the hardware system illustrated in Figure 2, a
printed circuit board 20 is coupled to a user interface 30. The printed
circuit board 20 includes a central processing unit (CPU) 22 10 coupled to
system memory 24 and to an I/O bus interface 26 by the system bus 28. The
use of the term 'CPU' is not intended to imply that such a system must be a
general purpose computing circuit. Rather, this circuit could be
implemented with a general purpose controller or special purpose circuit.
The user interface 30 is also coupled to the system bus 28. The user
interface 30 is subsystem specific, but preferably includes at least 15 an
infrared remote control device and a display. Alternatively, the user
interface 30 also includes other I/O devices for communicating with a user
of the subsystem. 



In the preferred embodiment of the present invention, the media manager is
included within a device such as a television or a computer with display,
in order to facilitate smooth interaction with the user. However, it should
be apparent that the media 20 manager of the present invention can also be
implemented on any other capable device which includes the components
necessary for providing an interface to the user. In order to implement the
media manager of the present invention, each component in which it is
implemented will include a hardware system such as the system illustrated
in Figure 2. The CPU 22 within such a device is used to execute the
application program instructions. 25 The media manager of the present
invention is then used to manage communications and operations within the
network. The user accesses the media manager through the interface provided
at the controlling device. Through this interface the user can monitor the
operation and status of the network and the devices within the network. The
user can also control the devices and request tasks to be completed through
this interface. An example 30 of these tasks include playing a recorded
tape on the VCR 12 and displaying the output from the VCR 12 on the
television 11. The media manager of the present invention also manages data
transfer operations and tasks requested at the individual devices.    WO
99/59072 PC~/~9~~ ~~ A block diagram of the architecture of the media
manager platform of the present invention is illustrated in Figure 3. This
architecture is divided into a so-called upper portion 32 and a lower
portion 34. The lower portion 34 preferably includes the IEEE l394-1995 bus
interface and functionality support across the most common commercial
operating systems currently available. The upper portion 32 includes
components which bring together the underlying IEEE 1394-1995 bus support
and add in a number of features and enhancements which are provided to the
client applications and therefore to the user. The upper portion 32
includes the block 46, which provides specific design and implementation
for higher level IEEE 1394-1995 bus support, and the block 48, which 10
includes and provides interfaces to the various client applications. The
lower portion 34 includes the blocks 40, 4? and 44 which provide support
for the most common operating systems) including Windows 95 it , Macintosh
and AperiosT"^ operating systems, respectively. Support for any general
operating system, such as OS9, is also provided. The lower portion 34 also
includes the block 38, which provides the common layer of 1 ~ IEEE
1394-l995 support, and the blocks 36 which provide the actual physical IEEE
1394 199S bus interfaces to other devices coupled to the controlling
device. The media manager platform provides an open and flexible
architecture in order to efficiently integrate personal computers and other
autonomous devices into a network configuration and effectively manage the
necessary data transfer operations between those 



20 devices. The lower portion 34 of the architecture has been designed to
support the underlying technology at the lowest levels, which allows the
higher levels to support more general modules and functional descriptions.
A more detailed block diagram of the architecture of the media manager
platform of the present invention is illustrated in Figure 4. The
multimedia or user-level application 48 2~ sits at the top of the
architecture and makes use of the services provided by the media manager.
The multimedia application 48 is an application or other client of the
media manager platform of the present invention. The architectural
components within the media manager manage the protocol specifics and
export a simpler programming interface up to the application 48. Issues
such as timing, buffer management, bus management and 30 communication
protocol are hidden behind these simple functional interfaces. The
application 48 also has access to the lower layers of the architecture and
will of course be able to communicate directly with the hardware adaptation
layer (HAL) and the host -6_   WO 99I59072 ~,~~~AP~ operating system 58.
The host operating system is coupled to the other devices within the
network, such as the camera 10, the VCR 12 and the settop box 13. For
illustration purposes, in this configuration the media manager of the
present invention is implemented on the computer system 14 of Figure 1. 5
The application interface object 50 serves as a proxy for the client
application 48 within the media manager environment. An applications
programming interface is provided to allow the client applications 48 to
access the basic services of the media manager. Access to more detailed or
specific functionality provided by certain programming interfaces is also
provided through the application interface object 50 which 10 provides the
application 48 access to the local messenger 52. The local messenger 52 is
one component of the messaging system integrated into the media manager.
Preferably, this messaging system is the AV Messenger system. The local
messenger 52 is the central hub of communications between all objects on a
given node. when those objects exist in separate execution spaces.
Essentially, the local 15 messenger 52 is the inter-application
communication model which is provided by the host operating system 58. The
local messenger 52 is the bottleneck through which a11 messages between
software modules pass. To achieve scriptability, the local messenger 52
logs a11 messages as they pass through, keeping an internal database of a11
messages and their relevant data including address of destination,
parameters, address of response and 20 optionally, a time stamp for
time-based scripting. The service registry 59 includes a reference to all
addressable entities within the media manager 71. This registry includes a
reference for each device control module 



(DCM) 56. the DCM Manager 54. the data flow manager 64, the transaction
manager 66, the data format manager 68, the bus manager 70 and the graphics
manager 72. The service 25 registry 59 also contains any number of service
modules 60, as will be described below. The service registry 59 also
contains a service registry database including references for all of the
objects that are local to its node and at specific times references to
remote objects as well. Each entry in the database refers to an addressable
module and includes attached attributes. some of which are common to all
entries and others which are specific to a type 30 of module. Common
attributes include such things as the module name and the local ID.
Module-specific attributes will vary by the type of module. Once the entry
exists in the service registry database, any number of attributes can be
added to an entry. When a client _7_   WO 99I59072 - ~ N ~ ~~ '~0~~ '
PCTNS99/09490 application searches the database) the application specifies
a set of attributes to snatch and the service registry 59 searches the
database, finding and returning a11 entries which match the specified
criteria. If multiple candidates are found during this search, the service
registry 59 will provide a list reference to the client application 48. The
client application 5 can then examine each of the candidate items in the
list, to determine the items of interest. A client application 48 may have
multiple outstanding search lists, each representing the results of a
different search criteria. When the client application 48 needs to update a
search list, in response to an event such as a bus reset in which different
devices may be available, the application 48 passes the list reference back
to the service registry 59 when 10 making a search call. This allows the
service registry 59 to update the existing list object. rather shall
disposing of it and reallocating a new one. The service modules 60 are
modules which can be called to perform some set of services. The service
modules 60 perform a variety of services for client applications. including
such services as data format. transport and control protocol translation. i
5 The DCM manager 54 is responsible for handling the group of DCMs 56 on
its local node or for the devices within the controlling device's network.
These responsibilities include the tasks of discovering, instantiating and
disposing of all possible DCM candidates that are available to a given
system. In addition, the DCM manager 54 communicates with other DCM
managers on remote nodes, if any, to arbitrate for network 20 wide device
and subdevice resource allocation and management. The DCM manager 54 works
with the underlying operating system services to get a 



raw list of available device node handles. The DCM manager 54 also provides
an application programming interface for the client application 48 to
discover what subdevices, represented by DCMs 56, or other services are
available within the devices on 25 the network. A DCM 56 represents a
device or subdevice available for allocation by the DCM manager 54. A DCM
56 can represent a physical device or a virtual device formed of subparts
from different physical devices. The other available services are
represented by virtual DCMs 56, which will be discussed below. The
available DCMs will be dynamic. depending on the available physical devices
on the IEEE 1394-1995 serial bus. 30 For each node, the DCM manager 54 does
enough work to determine that it should create a DCM 56. This is done for
all media-related devices which will be managed under the umbrella of the
media manager of the present invention. For each media-related entity, _g_
~. vc~~ : c~~ Mu~c:yFN-oe _ . _ . . z-. `~- ~~ ~ m . ~= ~.. . ____ _ _ . __
~,.,: = ~ . _ . . _.. .... ___. _ 02-06-2000 Ny.,p4800VJ0 ' y ' U S
009909490 PATENT - 8 N 0 ~ 2002 the 1~M manager 54 creates a generic DCM
56. leach DCM 56 then has the responsibility to make itself more
device-specific, as will be described below. Device-specific DCMs provided
from manufactuers can also be added into the I~CMs 55. Device-specific DCMs
can cono.c from a variety of sources including 3n embedded read-only memory
(RONI) within the dtvice or some other storage mechanism such as the header
of a disc or tape. The device-specific DCM may also be downlaa ded from an
intcrnet situ or via a direct modem connection, if such capabilities arc
acces:.ible to the media manager) or supplied from a disk or ether storage
mediunn. The DCM m2wager 54 is responsible for adding and disposing DCMs 5b
at the appropriate times, and notifying clients that DCMs 56 have been
added or removed. The DCM manager 54 is also responsible for coordinati~~.g
cvznplex services among multiyle DCMs 56. These complex services, such as
catnmf~nd queuing of complex operations, rewire the DCM manager 54 to
coordinate with multiple DCMs 56 to carry out these aperatioxts. The DCMs
56 each provide a device modeli og and conmol protocol abstractirn service
by exporting a standardized interface for device control up to the client
appli~;ation 48. The pmgrammiug interface for de~zce control provided 6y
the DCMs 56 is divided into common AN control and device-specific AIV
control. The common A!V eontrml commands are common to virtually all
devices having audio-visual capabilities. The basic transport control
fhnctionality such as Play, Stop, Fast Forward and Rewind commands arc
included here. 'rhe device-specific AJV control conunands include features
common to a given category of AIV devices, such as the Record command for
devices with recording capability, sad features that are specific to a
certain model or group of devices. The information far device-specific
functionality can either be built into a device-specific DG'M which is
embedded in. the device itself; using the self describing data structures
mentioned previously) or it can be downloaded as a software upgrade fi~orn
the interact.' The media manager of the present invention employs protocol
abstraction which means that the programming interface between the modules
and the application is th:; same, regardless of the kind of device and the
controlling protocol beirng used. Accordingly, the application will use the
same sowee code acrd message to cause an IEEE 1394-1995 YCR to record as it
would use to cause a 'Video System Control Architec tort _g_ AMENDED SHEET
. \'(1N: Ia'A~ NUENCHEN 06 _ 2- ' - U : I9:3? : tmuusov t ru~ T-r~ ~~
_.~..~~ ") . ,~~~ 02-06-2000 ~,_04g00R'O - _ . _ _ _ _ ~ _... __._ _ _ _
__. _ _. . ; , U S ~ 009909490 P TE - ~  o v 2ooz (VISCA) VCR to record.
This is true for the common ANN control commands and tha category-specific
control commands; features that are truly specific to a particular den ice
will have a unique programming interface. 



The DCM 56 is the mechanism by which selfdescnbing data from a device i.,
downloaded and presented to the user. This requires the DCI~ Sd to analyze
the self describing information, by downloading and integrating modules and
managing the presentation of this ar~forrctation to the uses' through a
host application. Thi s allows a user to configure and control both the
well-known and device-specific functionality of dcmces on the network
through the media manager interface. Together, the DCM manager 54 and the
DCMs 56 perform command queuing of AV commands to be executed, allowing the
DCM 56 to deal with all device peculiarities, such as the need to perform a
pre-roll to account for meclianical Iatalncy of a cLevice. The DCM manager
54 and the DClvIS S6 in coordination with other parts of the media manager
also provide the ability to specify device G~ntrol actions that are taken
at sp~xiFtc times and as the result of certain conditions. The DCMs 56
snake up a large part of the overall architecture of the media manager of
the present invention. The DCM 56 provides an abstraction for aI1 of the
various pieces of technology that make up an audio-visual device, such as
the control protocol, physical connections and connection capabilities. A
DCM 56 can atso be c;-eated which does not represent a physical device, but
reptesants a viitugl device camprisinl; a collection of functions or
services that carry out a particular AV operation. Physical devices and
subdevi.ces are individually accessible pieces of hard\vax~:. The media
manager of the present invention uses accessible subdcvices to support vii
fuel devices to add enhanced capability to a network of devices. The
virtual devices are logical entities which are combined from pieces of t~
variety of avai.Lable components Preferably, the virtual devices are
created automatically when necessary to complete .~ requested task.
Alternatively, the virtual devices are: created dynanucally by requestutg
the service from the DCM manager S~i. An AV action is a pre-defined action
or activity such as "watch television" ar "record a movie,' or any set of
user-defined actions involving the manipulation of devices by using the
DCMs 56. The actions can be recorded for later ro-use by a user. An .1V -10
AMENDED SHEET   v, av:vu n ~m 02-06-20001~y_p~gOp~O ~ US 009909490 .
PA'T~N't e_ ; ,~I action applications progranluniug interface is a way of
modeling common actions that arc perforn~ed with devices in an AV
netvc~ork, such as vievri~ng a recorded show, viewing- a broadcast show,
duplicating a tape Fend listening to a compact disk. For example, if a VCR
is located in an upstairs bedroarn within a user's boost and is cun~ently
receiving a broadcast through the tuner and displaying it on a television
in the bedroom) the trart~.port mechanism within the VCR is not being used.
If the user then desires to view a recorded show on the television
downstairs, the media manages of the present invention will a;low the user
to place tile video tape in the transport of the VCR in the bedroom and
wets ~ the recorded show from the tape on the downstairs television. The
data representing the recorded show is trartsnnitted from the upstairs VCR
over the rEE$ 1394-1995 serial bus network to the downstairs television.
This data transfer operation is controlled by the mcd.ia manager in the
controlling device. Similar fiuictians and virtual devices are achieved
with tuners, demuxers) transports) amplifiers) processors and other
cornponeWs and subdcvices. Accaraingly, the user can maximize the
functionality sad capability of the devices within the network using the
media manager to control their operation. The DCM manager 54 keeps track
not only of what physical devices and subdevices are being used, but also
v~rhat virtual devcee can be creattd from compon eats and subcomponents
that a.~ currently available. The DCM manager 54 does this for all of its
locally managed devices and for software senricc~s available om the host
platform ~.n which it is cxccuting. ~'he DCM manager 54 also provides the
pcograarm,ing interferes for a client applicat3an 48 to inquire about the
virtual devices that can be created based mn the resources available on the
network, as well as wliat AV actions can bo currently pcrformcd. The DCM
manager 54 also ensures that virtual devices get added to the service
registry 59 at the appropriate times. The applications programming
interface pro~zdcd for the DCMs 56 is designai to aQow floe client
applications 48 to discover what fmture~ and capabilities arc avaiIab to
within the devices in the networit and then work with tboso devices as
nce.-,ssary. This programming interface includes device control, device
management, connection management and manageracnt of the self-describing
device implernentatio~a. Each of the DCMs 56 have the responsibility to
convert from a generic DCM to a device or pmt:xol specific DCM by
determining tbc type of device it is managing. This requires that flit -11
AMENDED SHEET   Y . Y111V  1:1l1 llll'LIVt..llL. 02-06-2D00 )NX-04800W0 ~ ~
~ US 009909490 - 8 N 0 V 2002 DCM examine the self describing device data
from Ihc device, if any is present, and analyze any other information that
may be available. The DCMs 56 also have the responsibility to provide
access to the self-describing; device iztformation data for the device
being managed) i ncluding the device image,  product name string and
funetio aal descriptors to other devices and components. The DCM 56 is
further responsible for providing a consistent interface for device
conrsol, i~tcludiog the complex services such as command queuing. Carrying
out these commands requires coordination with the host operating system 58
for device control protocol usage, including packaging, sending. processing
protocol-5peci~c commands and responses via the protocol driver and other
operating system provided support mechanisms. Each DCM 56 also rnanitors
the device it is controlling and provides extended notif canon support to
the necessary components and applications, A11 normal events generated by
the device go through the IaCM 56 for the appropriate device, to the ev ~t
manager 6? and to all interested client applications 48. In addition to
supporting the AYIC device notification events) many situations may not be
supported explicitly in either the AV/C protocol, in a given device or
other control protocol. Dc~ending on the capabilities of the device and its
coatral and communications protocols, it is possibly to provide extended
support for such events which do not trigger actual event messages The DCM
56 watches the device for this kind of activity and posts an event to the
event manager 6Z. Each DCM 56 is also responsible for managing themselves
in terms of the or;tsids entities which are making use of the data from the
device under their control and tht entities that are controlling there.
This includes support for resource sharing and resource queuing. Resource
queuing allows an entity to reserve a busy DCzVI for its use, as soon as th
a DCM 5 6 is available. As soon as the DCM 5 6 i s available, it will then
notify th a entity. 2'he DCMs 56 also preferably maintain a presence during
environmental charlges allowing the DCM and cheats to support both on-line
and off line states. This allows the DCIv,Is 56 to quickly re-establish the
services of a device once it comes on-lone agaui. 



Within the media manager of the present invention) the DCMs 56 are respon
Bible for controlling the available devices and subdcvices. The DCMs Sb
provide access ~:o the - 1Z  AMENDED SHEET   s~uwcyFn ~l(j _ . . . . 1. L~
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capabilities of the device) both general and device-specifCC. In an
altematc embodim(:nt of the present invention) each device) as part of the
self describing data, has an erabedd(:d DCM, ensuring that the software is
always available regardless of where the device i:; taken. In a further
alternate cmbadimcut) the DCM for a specific device is obtained f'ro~n~ the
device manufacturer or a thud party over the inicrnet or provided oa a
media, device) such as a floppy disk 1n tech of the above embodiments, the
DCM 56, once dawnl( ~aded can be stored in a variety of locations.
Preferably) the DCM 56 is stored on the device it controls. However, the
DCM 56 can also be stoned in any appropriate location. In a n altccmate
embodiment of the present invention) the )<)CM 56 is written in common by.e
ar script code format, such as rave or Tava Script) supported by the host
platform. The DCM 56 is then uploaded to the host device and executed
there. The Event manager 62 broadcasts all event notifications within the
network to all interested parties. The event manager 62 acts as a central
location for all modules va ithin its node to register fox notification
whorl events occ,ir in that node. The event manal;er 62 maintains an event
notification list data stzucture wluch is a list of the dofin~ed event
types and the dcstination,identifiers of all devices which have registered
for notification of each type of event. The devices carp register with the
event manager 62 for each event t<pc that is of interest to them, providing
their client identifier and a token value to be pa~sad back to them when
the event ntcssage is broadcast. An event is an actual occurrence ~ of some
action and a rnessage frrnn a device which is addressed to multiple
destination. . Tho event manager 62 does not usually generate events) but
accepts and brow (casts events pasted by other components with the media
manager. When broadcasting ovents to client epplieatioas 48 in remote
nodes) the event m~magar 62 makes use of the broadcast manager 74. The
event manager 62 handles the iunteraction with the user and informs the
appropriate devices accordingly. The event managE:r 62 informs the DCMs SG
of what user input is occurring throught the interface at the ~.ontml
software level, so that tine laCMs 56 can handle their physical devices
appropriately. A DCM 56 controlling it,: device from a remote location will
need to receive messages indicating what the usw is doing and will need to
send appropriate messages to its device. Tbc event manager 62 supports the
execution of remote DCMs 56 by means of the maessaging system and
welldefined event messages. The woll-d~cfined event messages include devico
administra lion, _ 13 S AMENDED SHEET   . YEN : EYA. bILIEI4CHE1V _ Of ~ _
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as a new device message genorated when a device is addod to the nctworlc,
and user interaction. In addition to watt-dtfined event messages, any two
DCMs or software modules can al$o define custom or private messages. The
graphics manager 72 manages the embedding of remote device controls v r<to
a controlling application and supports the remote presentation of
self-describing data information by the DCMs 56. The graphics manager 72
provides a programming interface that allows the DGMs S6 to arbitrate for
screen space and to work within a shard graphics environment. 'this allows
the specific capsibilities of a device to be prrcsent<:d to and accessed by
the user through the interface of the controlling software. The data format
manager 68 manages the format of the data flowing between devices. This
includes the ability to plug into the resident r>Qedia manager for data
fnnnat conversion as part of the buffer management and data format process.
hsost of the data format conversions >xrc~ done transparently on behalf of.
the client application, based eta knowledge of the source and destination
of the data. Other data transformations require the ct~ient application 48
to set up a format conversion process. Preferably, the form: r~t eonvcrsion
is performed in-line while the data is being transmitted. Alternatively,
the format conversion is pecfonned as either a pre or post prneessing task
to trgnsinission of the data. 'fhe data format conversion sccvices
available an a given platform are storv:d is the service registry 59. In
addition to using the rcgistlry to find services) the data format manager
68 is responsible for instantiati>ng the scrviee modules and registering
thorn with the service registry 54. The data flow manager 64 works with the
bus manager 70 to pmvide service: to assist with routing data from source
to destination) which may include many nodes i between. In the event that
the source and destination dovice invohvc different data t<,~pes, or arc
separated by a barrier) the data now manager 64 vsrill work with the data
format manager 68 and the servico registry 59 to handle automatic or
roquesued darn transla~ ion ' services as well. During the transfer of
isochrnaous data, the data Qaw xxtanager 64 provides buffer allocation and
nAanagcment services. Bufes managemrnt includes the provision for a
consistent nvti~cation mechsni.sm to inform the client application wh ~n
data is available for processing. lVhilc isochronou,~ data is flowing into
the client application 48, various memory buffers are filled with flue
data. The data flow manager -14 AMENDED SHEET   
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48 when each buffer is filled so that it can handle tt~e data acquisition
process from the buffer. In addition, buffer management is simplific~t for
client applications by having the appropriate service modules partition
memory in a manner that is optimized for the data being captured. This
includes separating the allocated memory into scan line ar-ft~ame-sized
segments for a stream of video data or the aptimnm segment sizes for raw
audio and MIDI data) A flow diagram of the steps involved in setting up a
data transfer between two devices using the media manager of the presont
iinvcntion is illustrated is Figure 5. 'I~e method 5tart5 at the block L00.
When a client application 48 desires to establish a connection between two
devices fox a transfer of data, the application calls the
EstabTisl~ExtemalConnection~ method of one of the two DC~'VIs 56 that
represent the two devices and passes the moduleTD value of the other
device's DCIvf 56 as a parameter (Block 102) The DCM 56 that was called
then calls the data flow manager 64 to as~.ist with araking the connection
and passes both the source and destination DCM modulems as parameters.
(Block 104) The data flow tnanagor G4 then analyzes the source and
destination II?s to determine that they are in different nodes. (Block 10G)
The data flow manager 64 next obtains flee topology map of the nc~fwork
from the bus manager 7 on the sotme node. (Block t08) The data flow manager
64 tbon analyzes the topology map to find the destination node and
determine if it is on the topology map. (block 110) ri' the destination
node is on the topology map, then the data flow manager 64 jumps to the
Block 118 to deterr,~ine the best route for the data transfer. If the
destination node a not vn the topology map, then the data flaw manager 64
obtains the destination 17CM frm the service rogistry 59 in order to
dctemzine the trarrsrnission protocol for that node. (Hlock 112) The data
flow manager 64 then finds the appropriate transmission protocol service
module and sets up the appropriate conversion process. (131ock 114) It is
th1 ~ determined if multiple transports aced to be bridged. (Block 11 ~ rf
multiple transports do need to be bridged then the data flew manager fi4
jumps back to the Block 114 arid obtains another transport conversion
module. Othe~uase, the data flow manager 64 then analyzes the connection
paths to determine the best route for the data flow. (Block t 18) The data
flow u~anager 64 then analyses the input data forazats for the source and
the destination oadts in order to determine if a conversion is necessary.
(Hlock 1Z0) If a -1i AMENDED SHEET   '. VUN = EI'A hiUE\CHGfV _ U8 _ . _
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2002 cvavorsioc~ is necessary, the data flow manager 64 obtains the
appropriate format Gon verter fnvm the service registry 59, based on the
input and output format and sets up the conversion process. ~$lock 122)
Otherwise, the data ilow route is complete and the data transfer behveen
the two devices can begin. (BLock 124) The bus manager 70 abstracts the
underlying device interconnection mechanism, providing a common set of
programming interfaces to describe the ragabilities of the bus
architecture. In the preferred embodiment of the present invention) the
devices are connected by an IEEE 1394-1995 serial bus. For the IEEE
1394-1995 serial bus noW rork, the bus manager 70 resides an the top of the
IEEE 1394-1995 HAL layer that is provided by flee host opezaaing system 5$.
The bus manager 70 then helps to generalize the bus management activities
up to the media manager of the present invention. The bus manager 70
notifies the client applications 48 when bus reset actir~^ity occurs by
send mg out bus react notifications tluvup~ the event manager b2 and
providing complete information about how the environment has changed. The
client applications receiving this information are provided with
information about the devices which may have suddenly disappeared and the
devices which have suddenly become available after th a bus tract. The bus
manager 70 also provides topology maps, spoed maps and other environment
descriptions to client applications 48. Information from the topology m.~p
is used to build a user interface that helps the user underhand the
connection of the denicas and how certain features may be used. This
information is also used to provide automatic data routing as described
above in relafioa to the data flow manager 64. 'The speed nap is used to
analyze the current connection schetne and to give the user helpful
snggestiaas for improving the perforalancc of devices on the network by
reazrangiag the way that do vices are connected. The bus manager 70 also
provides atomic-level data communication.5 services for two nodes or
software modules within the nodes, to send bytes to each c ~thcr in a
prefe~cred farrnat or protocol. This protocol is built on top of those
atomic comrnunicstions functions. after a bus reset or change notiizcation
of the bus, the bus manager 70 assigns new ID values to all devices which
have just appeared and determines what devices have disappeared. Tho bus
manager 70 then invokes the DCM manager 54 to create new -I6 AMENDED SHEET
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wluch have j ust appealed and posts a bus change noti ficatiE m to fhe
event manager 52) which will notify a1a register<;d cli cnts about the bus
resent. Th is notification provides enough information for the client
applications 48 to determine H hat devices have changed an the bus. 



The transport adaptation modules 7S take care of packaging message data
before it is passed on to the HAL for actual transrissiun to she
dcstariation device. The HAL is at the Lowest layer of the media manager of
the present invention. This layer provides a common pmgrammiag interface
upward to clients such as the DC:Ms 56 and any oth~;r entities that need to
communicate with it. The transport adaptation modules 78 use i he atomic
messaging functions of the bus manager ?0, as described above. As described
above, the DCMs SG provide a protocol abstraction service) by exporting a
standardized interface fox device control up to the multimedia application;
48_ The programming interface provided by these cotuponents is divided into
a con~unon audiolvideo control level and a device-specific eantcol level.
The common audio/video control level provides an interface for common
commands, including the basic translort control functionality, such as
Play, Stop, Fast-Forward and Rewind commands. The device-specific control
level provides an interface for device-specific commands, ine!uding
features common to a given category ef devices, such as Record far devices
with recording capability, and features which are specific to a certain
device or group of devices. The protocol abstraction service provided by
the DCMs 56 ensures that the programming interface between the modules and
the applicati4n 48 is always the say ne) regardless of the kind of device
and the controlling protocol being used. Th;s feata~ a allows a great
dEgree of flexibility for the application and the user. The DCMs 56 svlso
provide a user input event abstraction model, so that client applications
can display graphical user interface elements and send standard user event
messages to the DC~t 56 as the user interacts with the graghical user
interface olernents. '1 k~e media manager of the present anveation provides
data flow nn~~anagement and other services. The media manager acts as an
extension of the hosting operation sy.item 58 and provides a variety of
services to the other components of the media manages platform as well as
to the client application 48. Tlzc nnedia manager manages and organizes the
DCMs 56. The media manager discovers aztd initializes the DCMs 3c~ which -
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for the applications present) while disposing of the unnecessary DCMv 56.
The media manager follows a specific sequence each time the system is
booted, ox any time the system could possibly change) such as when the IEEE
1394-1995 bus is rest t. The media manager also provides a wrapper around
the particular dynamically linked library solution that is used on the host
operating system 58. This allows the best dynamically linked library to be
used to implement modules on a given operating system, while still
maintaining a consistent interface to outside applications. The media
manager is also responsible for managing the flow and format of data
transfer operations between the devices on the network. When managing the
flow of data, the media manager will allocate and manage the appropriate
buffers in a fashion independent of the operating system being used. The
media manager also provides high-level protocol management of the IEEE
t394-1995 bus Enviroament. In order to fully support dynamic device actions
such as hot plugging up to the erser level, the applications and devices
need to be aware of chanl:es to the IEEE 1394-1995 bus environment. The
media manager through the bus manages 70 and the event manager 62 is
responsible for informing the applications and devices t) pat bus reset
activity has occurred on the IEEE I394-I595 bus) by sending out bus reset
notifications and pro iding eompletE information about How the environment
has chi rtged. The media manager also provides topology maps and other
environment descriptions to the applications and devices also through the
bus manager 70. The topology map illustrates the connections between
devices within the TEEE 1394-1995 network. Information derived front. the
topology map is used to build a human interface which helps the user
understand how the devices arc connected and how certain features may be
used. The application service modules 60 provide a level of services
between the host operating system 5$ and the application 48 in order to
provide basir functionality fen the applicatio~o 48 indapendent of the
specific oparatiutg system being used. ?his funct'iona.lity includes
providing memory allocation sad disposal routines which are more robust
than the basic functions a~ailablo in most operating systems and providing
device configuration and control modules which are self contained,
stand-alone modules for providing all user interface and interaction
rnanagcxnert when invoked. -18 AMENDED SHEET  
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modules 78 provide a common programming interface to the device control
nnodefles~ 50 and to the applicatiaa 48, taking care of bringing the
protocol capabilities up thz~ough the host operating system SB. The
internal design and irnptementation of the system level interface block 50
takes advantage of the spccif c host operating system architecture bring
used in order to realize the IEEE 1394-1995 functions available to the
application 48. The media manager platfarnt of the present invention
includes the DCMs 56, the application service modules 60 and the system
level interface for IEEE 1394-199S bias protocol provided by the transport
adaptation modules 78. During nornsal operation, the application 48 will
communicate with all of these eompo~oents. When eommunicat~n? with the DCMs
56, the application 48 will use a single programming interface. When
communicating with the application service modules 60, the application will
also use a single programming interface. A client application 48) as
described above and illustrated in Figures 3 and 4, is an entity which
resides above a11 the other components in tams of the architecture of the
media manager platform of the p~nesent invention. F'or the completion of a
majority of its required tasks, the application 48 will communicate with
the DCMs 56 and the application service modules 60 which are present via
the local messenger. For the times when it is necessary, the application 48
has access to the lower levels of the architecture throut~~ the host
operating systcnc 58. Upon startup of the client application 48, the client
application 48 must initis size and register with the media manager. The
client application 48 initializes the media manager is order to rnakc sure
that the media xnanftgcr is up sad running and ready to serve the
application 48. The client application 48 registers with the media manager
in order to give the media manager a11 of the necessary information far
interaction witl ~ the application 48 and to register itself with the
messaging system. When starting up, generally an application 48 must make
sure that the host operating system has been initialized) that a minimum
level of services are available and that it has the necessary amaunc of
memory available to run. These steps are performed for the application 1,y
the media manager after the application 48 initializes the media manager. -
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48 follows the steps illustrated in the fl~.w chart of Figure 6. The
application 48 starts up at the step 140. After starting up) the
application 48 initializes the media manager. In the preferred embodiment
of the pre3ent invention the application initializes the media managex by
making the follawing call: cir = SMM Initialize When initialized, the media
manager will allocate the necessary memory and system services to support
the application 48. After initialization of the media manager is complete,
the application 48 then registers with the media manager at the step I44.
7`his step of registering allows the application 4$ to provido the media
manager with specific information that tho modia manager will need in order
to properly support the application 48. For example, the application 48
must provide the address of a callback routine for notification of signi
scant events related to the environment, including IEEE 1394-1995 bus
resets, asynchronous transaction completion and triggers when memory
buffets have been filled with a specified amount of isochronous data. The
step of registerinf; is completed by the following instruction:
$onyErrorResultType S1VIM ItegistcrClient (SNIMCIientIdentifiet'Type* the
Clientm, SMMBusEventh''otificationUPP clientBusEvcntlVTotif cationCallback,
void* client)3usEventCallbackData); The parameter theClientl>a is a unique
identifier created by the media manager for the application. In future
communication with tht media manager, the application 48 wi ll he required
to pass this identifier back in, such as when it is closing down and
unrcgist~.ring with the media manager. The parameter
clientBusEventhlatificationCallback is an appropriately formatted reference
to the callback funeiion that the application 48 will imple~meat. 'fhe
application 4B is not required to iraplcmont such a aaliba~ck function if
the application 48 does not need to know about dynanuc changes wbich noay
occur to the 
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N 0 V 2002 network enviro~iment. If the application 48 does not implement
this callback function ~, then the application will pass a N1L value for
this parameter. The parameter clicntBusEventCallbacl~ata can be any value
that the application 48 will require access td in the callback routine.
IWrmally, this value will be a poimer to a block of memory such that when
tl~o media mana"er invokes the callback function, it will pass this value
back to the client apglication 4fi, allowing the application 48 to tizen
access global storage or other appropriate data. To complete thG step of
registering with the media manager, the application 4 S must also implement
the notif ration callback function using the following interface: pascal
void (*SMIviF~usEventNoti.ficationPmcPtr)(void "`clientData,
SMh~usEventType busEventIndicator, SMMBusEventRecPtr busEvcntInfo); The
parameter clientData is the clientBusEvontCallbac~ata parameter that was
passed in to the registration function. The parametcx busEvc>'tTndicator is
an tnurne~ ated data type which indicates what kind of event the
application is being notified of. Tbc specified events include a bus reset,
when a device is plugged into or unplugged frortr the network, the
completion of an asynchronous transaction and when a specified buffer is
full during an isochronous transfer of data. The parameter busEz entInfo
provides a data structure that contains relevant infonnation for the
particul ar event. After completing the step of registering with the media
manager, tine appiicat~on 48 then will obtain the available DCMs 56 at the
step 146. By obtaining the available IaCMs 56, the application 48 will
larow the other types of devices which are coupled within the network. This
step is composed of a series of sob-steps. An iterative callback model is
used as the method of data transfer for transferring the data to the
application 48. The client application 48 first gives the media manager an
address of a callback function The application 48 then enters a laop and
repeatedly requests information about the next module from the media
manager until there are no remaining DCMs. The media m~~nager prepares a
data structure with the necessary information and transfers it to the
application 48 via the callback fitnciion. Once the iafocmation about each
speci&c DCM 56 is received, the application 48 then copies the informlttion
which it requires. This proc ess is - ~1  AMENDED SHEET   J. YtiN : I3-'A
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PATENT - 8 N OV Z(~U~ repeated until alI of the available DCMs 56 have been
received by the application 4$. hVithi~n an alternate embodiment of the
presezxt invention, the client application quarirs the syste~~ registry)
requesting a handle to each of the available DCMs 56. The preferred
callback flmetian which the application 4$ must implement to obtain the
available DCMs 56 is defined as follows: void
DeviceInfoCallbackRoutinc(void *useri)ata, SMMDeviceIndexType deviceIndex,
SonyAvDeviceRecPtr deviceInfo) The parameter userl7ata of the callback
function is the means of transferring data bet ween the media manager and
the application 48. The application 48 will define its own dl~ta structure,
allocate the memory for ono of these structures and pass the address of tha
t shucture to the media manager. That address is then passed back in this
callback function allowing the application d8 to access that data sttvrtune
for the purpose of copying information into it. The paratzieter deviceIndex
of the callback function is the index value of the :oop 



which the application 48 enters to obtain information about the available
DCMs 36. The loop is bounded by the number of available DCMs 56. Tlus
parameter is passod back to the application 48 in the callback function so
that the application 48 can save this patame:cr aloztg with the other
information passed into the callback function. This index valuo is useful
in other calls to the media manager by the application 48, when inqwring
about a specific DCM 56. In addition, this index value will be used when
notifying the application 48 that a device has disappeared after it was
unplugged or disconnected tirom tn.e network. The application 48 will store
this ind~~ value for each. DCM 56 within a dedicated field in its privatt
data structure. The pararnetcr deviceInfo of the callback function is a
pointer to a data struu~ ore labeled SonyA'VDoviceRec, in which the media
managor stores the DCMs 56 for retrieval by the application 48. The format
of this data structure is iacown to both the applict~tion 48 and the media
manager. Once a DCM 56 is stored within this data structure) the
application 48 will then copy the appropriate information from the data
structure to i is -22 AMENDED SHEET   '. VO\ : EPA hll ~P:ul(._'hIL ill
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v ~i;r~2 own private data structure. The data structure SonyAvT~eviceRec is
definEd in Table T below: TABLE I typedef sfivct SonyAYDeviceRec uauigned
long unsigned long SONY DeviceModul=RefI'ype unsigned long unsigned long
devicem; busGeneration; coctrolModuleRefcaence; reservedl; riCSEtVCd2;
II$IvI~MDevicellTType? SonyAVDeviceRec, ~SonyAYDeviceRrcPtr,
"'"SanyAVDovcr,RecIidl; The paraarLeter deviceID is the identifier of tl
l56 and correspondingly oa' a device. This id~tifier i s used by the
application 48 whenever it wants to cotnmtttuc ate with a DCM 56 or when
the application 48 requests services from the media tnanagc r regarding a
specific device. The parameter busGeneration is a value which changes attex
each bus reset ax:tion. After each bus reset, when devices are added or
removed, certsin information about hte bus and the connected devices will
change. Each time that the IEEE 13941995 bus is reset) the value of the
parameter busGeneratioa is updated The parameter controlModulelZeferonce is
a reference to the DCM 56 that is associated with the specified device.
This reference is used whern the application 48 requires the media manager
to act on its behalf in transactions with the >modulc. The application 48
will next request that the. media manager generate a list oi' available
IaCN.Ls 56 and the number of modules within that list using the following 



function call: SonyErrorRes.>,ltType SMM ~'indDeviceControLIvIodates
(SMivIneviceListRe~Type* theDeviccList, unsigned loztg deviceAttributes,
short* nun~lA'YDcvices) - 23  AMENDED SHEET   . Vn1_: Fa'A NUE(~ICHEt~ OG _
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1'he parameter theDeviceList includes the address where the list of
available DCMs ~6 is stored and is generated and returned by the media
manager. The application will declare a local variable of this type and
pass the address of that variably to this function. The parameter
deviceAttributes includes a set of bitwise flags which the application 48
uses to specify the types of DCMs 56 which should be ret~u~n.ed. For
example) the application 48 may only wish to know about the arrive devices
connected to the netv,rork. When certain flag values are specified the
media manager will filter the list for only the devices mc~tina the
criteria, before the list is returned to the application 48. The
application 48 can specify that the list include all identifiable devices)
only devices tJ~at are up and running) only devicos that are plugged in but
have their power switch tun ved ofF or only snoozing devices. The
pararncter numA'V'Devices includes the dumber of DCMs 56 in the list that
is returned to the application 48. The application 48 uses this number as
the upper boundary of the iteration loop to obtain the DCMs 56. The
application 48 prepares the callback function address and then enters a
loop to repeatedly call the media manager until the information on a11 of
the DCMs 56 withi n the list is. obtained. On each pass through the loop,
the application 48 makes one call to the following function: pascal
SonyErrorRcsultTypc S1VIIVi_GretDeviceControlModuleInfo
(SMTvmeviceListReffype theDeviceList, SNiMDcviceIndexType whichDevicr,
unsigned long reserved, SlVFvlneviccConcrolModulelteratorUPP
theDeviceListCallbackFunction, void ~uscrData) The parameter theDeviceList
is the list reference that was returned from the function call
FindAllDeviccControllvlodulesQ. The parameter whichDevice specifies which
of the DCMs 56 that the application 48 is requesting information about. The
pararnetcr thaDeviceListCallbackFunction includes the prepared callback
function address. The parameter userData is a reference to an
application-defined data structure. This rofc~ once is passed bacK to the
application 48 in the celIback matins and the application 48 wi ll them
transfer any needed information from the media manager to this data.
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ttte step to obtain the available DCIVLs 56 is i;sted in Table IT below:
TAHLB Il SIvIT~eviceListR.etTyp~ tbeDeviceList a NULL; if (nii !=
theDeviceList) ecr = SMM FindAllDcviceCoatroihiodules(&theDevicNList,
kActiveDevices ~ klnaetivtJ~eviat c, &gNumAVDevices); if (aofirr ~ err)
gAVpeviceList = Now~Iandte(0); IlPrepare the callback function far the
media sztaanaCer: dteDevioalnfoCallback =
NewSMMMI?eviceControlModalaIteratorProo(bovieeInfoCallbaelrRouu~~e); if (
(m'1 != rhepevtcelnfeCallback) &~ (rril '= gAYDerietList) ) 



far(loop = 0; loop ~ gNumAVDevices; loog++) l en = SlVl~i
GetDeviceControlMadulelnfo (theDeviceList) Loop, 0, __
thelaevicaInfoCallback) gAVDeviceList);
Dispostrtoutinebescriptor(thcDeviccInfoCallback); f ) else err = -l; void
DeviceIrfoCallbackRoutiae (void *userData, SM~IDoviceIadexType devicelndex,
SoQyAVDeviceRECPar devlcetnfo) f l/Copy any information that I once nbout
from the dsvicelnfo data stmctute !rover to my private darn referenced by
userDnta (myPrivateRecordi'tr) ustrDarwdcviceID = deviceInfo->deviceID;
After the available DCMs 56 are obtaixted by the application 48, the
applicatio n 48 will then obtain device specific information at the step
68. The DCM information returned by the media manager is system level
inforniation which includes the unigue idontificr for each device and
protocol-specific infomlation such as the bus generation for the IEEE
1394-x995 devices. In order to obtain the device spaci~c information such
as status, descriptive name string and an image of the device, the
application 48 must communicate with the device ihxough the appropriate;
DCM 56. By completing the si:,ps -25 AMENDED SHEET   . ~'UN : Lf'A ,
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Figure 6 anal described above, tho application 48 will have completed it:.
startup routine and is now ready for operation. While the application 4$ is
operating ~t will he handling user and system level events and messages
including receivizag control inputs, as well as messages from otb~r
processes) the host operating system and the media manager. It will be
apparent to th.vsc skilled in the art that wizile the preferred embodirn~;
nt of the present inventivr. is used to mazzage devices coupled together
v~~ithin an IEEE 13941995 serial bus stzucture, the present invention can
also be implemented to manage devices within other bus stnrchues. AMENDED
SHEET  
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009909490 FATEh'~T - 8 N 0 V 200 CLArMS We Claim 1 1. A method of managing
operation of and communication between a net work 2 of devices for
completing a task comprising the steps of a. d.ctacminiag appropriate
devices and subdevicee within a de~crice required for 4 completion of the
task, wherein virtu;~l devices are formed fibm availah le 5 . subdevices if
appropriate devices one not available far completion of tire 6 task; and 7
b. irtstrueting the approg: iota dovices and subdevices to complete the
tasl~ . 1 ~. The metbod as claimed in claim 1 further comprising the step
of 2 maintaining a control module {56) for each device io the network,
wherein the eontml 3 module {56) includes the oapabilities of the device
and any $ubdevices v~~ithin the de~'ice 4 and further wherein the control
module (56) is re$ponsible for contml of the devise. 1 3. The method as
claimed in claim 2 furthei comprising the step of eontr~shing 2 data flow
between the appropriate devices and subdcvices. 1 4. The method as claimed
in claim 3 fiuther comprising the steps of 2 a. obtaining a topology map of
the devices within tha network; and 3 b. determining a best route for the
data flow by analyzing the topolog3 n :ap. 1 5. Tha method as claimed is
claim 4 further comprisia<ag the step of conv~ sting 2 the data flowing
between the appropriate devices and subderrices into a proper forma.,, if 3
trecessary. 1 6. The method as claimed in claim 5 furtkzer comprising the
step of provi ding 2 an Interface to a reset through which the task to be
completed is requested. AMENDED SHEET   28 -- ~ ~i ~J ~ 2a02 7. The method
as claimed in claim 6 wherein the control module (56) provides user
interface data to an application (48) and responds to user events from the
application (48). 8. The method as claimed in claim 7 wherein the network
is an IEEE l394 serial bus network. 9. The method as claimed in claim 7
wherein the control module (56) resides in a remote device and is
downloaded to a host device for execution. 10. The method as claimed in
claim 7 wherein the control module (56) resides in a 



local device and is executed from a native environment within the local
device. 11. The method as claimed in claim 7 wherein the control module
(56) resides in a local device and is uploaded to a host device for
execution. 12. An apparatus for controlling operation of and communication
between a network of devices comprising: a. an interface circuit (26) to
communicate with the devices within the network; and b. a control circuit
(22) coupled to the interface circuit (26) to determine appropriate devices
and subdevices within a device required for completion of a task and to
instruct the appropriate devices and subdevices to complete the task,
wherein virtual devices are formed from available subdevices if appropriate
devices are not available for completion of the task. 13. The apparatus as
claimed in claim 12 further comprising a plurality of control modules (56),
each representing a device in the network, wherein each control module (56)
includes capabilities of a corresponding device and any subdevices within
the corresponding device and further wherein the control module (56) is
responsible for   29 control of the device. - 8 N OV 2002 14. The apparatus
as claimed in claim 13 further comprising a bus manager circuit (70)
coupled to the control circuit (22) and to the interface circuit (26)
configured to obtain a topology map of the devices within the network and
determining a best route for data flow between the appropriate devices and
subdevices by analyzing the topology map. 15. The apparatus as claimed in
claim 14 wherein the control circuit (22) also configured to convert the
data flowing between the appropriate devices and subdevices into a proper
format if data conversion is necessary. 16. The apparatus as claimed in
claim 15 wherein the network is an IEEE 1394 serial bus network. 17. A
method of managing operation of and communication between a network of
devices comprising the steps of: a. maintaining a control module (56) for
each device in the network, wherein the control module (56) includes the
capabilities of the device and any subdevices within the device and further
wherein the control module (56) is responsible for control of the device;
b. providing an interface (30) to a user through which a task to be
completed is requested by the user; 



c. determining appropriate devices and subdevices required for completion
of the task by searching the control modules (56); and d. completing the
task by instructing appropriate control modules (56) to provide
instructions to the appropriate devices and subdevices. 18. The method as
claimed in claim 18 further comprising the steps of a. determining if the
appropriate devices and subdevices are currently available for completion
of the task; and   30 - 8 N 0 V LUU b. forming virtual devices from
available subdevices of the devices within the network for completion of
the task when the appropriate devices and subdevices are not currently
available. 19. The method as claimed in claim 18 further comprising the
steps of controlling data flow between the appropriate devices and
subdevices. 20. The method as claimed in claim 19 further comprising the
steps of a. obtaining a topology map of the devices within the network; and
b. determining a best route for the data flow by analyzing the topology
map. 21. The method as claimed in claim 20 further comprising the steps of
a. determining if conversion of data flowing between the appropriate
devices and subdevices is necessary; and b. converting the data flowing
between the appropriate devices and subdevices into a proper format if data
conversion is necessary. 22. The method as claimed in claim 21 wherein the
network is an IEEE 1394 serial bus network. 23. An apparatus for
controlling operation of and communication between a network of devices
comprising: a. a plurality of control modules (56) each representing a
device in the network wherein each control module (56) includes
capabilities of a corresponding device and any subdevices within the
corresponding device and further wherein the control module (56) is
responsible for control of the device; b. an interface (30) configured to
communicate with a user wherein a task 



to be completed is requested by the user through the interface (30); and c.
a control circuit (22) coupled to the plurality of control modules (56) to
the network and to the interface (30) configured to determine appropriate
devices and subdevices required for completion of the task by searching
31 - 0 N 0 V 2002 the control modules (56) and to complete the task by
instructing appropriate control modules (56) to provide instructions to the
appropriate devices and subdevices. 24. The apparatus as claimed in claim
23 wherein the control circuit (22) also determines if the appropriate
devices and subdevices are currently available for completion of the task
and forms virtual devices from available subdevices to complete the task
when the appropriate devices and subdevices are not currently available.
25. The apparatus as claimed in claim 24 wherein the control circuit (22)
is further configured to control data flow between the devices within the
network. 26. The apparatus as claimed in claim 25 further comprising a bus
manager circuit (70) coupled to the control circuit (22) configured to
obtain a topology map of the devices within the network and to determine a
best route for the data flow by analyzing the topology map. 27. The
apparatus as claimed in claim 26 wherein the control circuit (22) is also
configured to convert the data flowing between the appropriate devices and
subdevices into a proper format if data conversion is necessary. 28. The
apparatus as claimed in claim 27 wherein the control circuit (22) is also
configured to implement pre-defined actions allowing users to access basic
functionality of the devices in the network.29. The apparatus as claimed in
claim 28 wherein the control circuit (22) is also configured to monitor and
record user activity and to create custom, user-defined actions. 30. The
apparatus as claimed in claim 27 wherein the network is an IEEE 1394 serial
bus network.   -~ a t'~ C~ ~,f ~~J~l 32 31. A method of managing operation
of and cottxmunication between a network of 



devices comprising: a. maintaining a ~.via~'avi auvuiiic iii cc44 .J1GV11rG
111 L11G 111:61NUil~a 1N11t.LCt1! lttG l:Utltt~J) module includes the
capabilities of the device and any subdevices within the device and fut~t~r
wherein the control module is responsible far control of the device; 6.
providing an interface to a user through which a task to he completed is
requested by the user; c. determining appropriate devices and subdevices
required for completion of the task by searching the control modules,
wherein virtual devicxa are formed finm available subdevices if appropriate
devices are not available for completion of the task; and d. completing the
task by instructing appropriate control rnadul~ to provide instructions to
the appropriate devices and subdevice.~. 32. The method a.S claitncd in
claim 3l further comprising controlling data how between the appropriate
devices and subdevices. 33. The method as claimed in claim 32 further
eamprisin~: a. obtaining a topola~! map of the devices within the network;
and b. determining a best route for the data flow by analysing the tapotogy
map. 34. 'fhe method as claimed in claim 33 further comprising: a.
determining if, conversion of data Bowing between the appropriate devices
and subdcviccs is necessary; and b. converting the data flowing between the
appropriate devices and subdevices into a proper format if data conversion
is necessary.   33 - ~ N 0~! 200?_ 3~. The method as claimed in claim 34
wherein the network is an IEEE 1394 serial bus network. 36. An apparatus
I`or controlling operation of and communication between a network of
devices comprising: a. a plurality of control modules, each rcprcscntin~ a
device in the network, wherein each control module includes capabilities of
a corrcspandin~ device and any subdevi:ecs within the corresponding device
and further wherein the control module is responsible for cont~al al`the
device; b. an interface configured to communicate with a user) wherein a
task to be complel~d is requested by the u..wer through the interface; and
c. a control circuit, coupled to the plurality oJ` control ntadules, to the
network and to the interface, configured to determine appropriate devices
and subdcviccs required for completion of the t<~sk by searching the
control rnadul~ and to complete the task by instructing appropriate control
modules to provide instructions to the appropriate devices and subdevicew,
wherein the contra) circuit also determines if the appropriate devices and
subdcviccs arc currently available I`ar completion of the task and fornis
virtual devices from available subdevices to complete the task when the
appropriate devices and subdevic~~s are nal currently available. 37. The
apparatus as claimed in claim 36 wherein the control circuit is further
configured to control datir flaw between the devices within the network.
38. 'fhe apparatus as claimed in claim 37 further comprising a bus manager
circuit, coupled to the control circuit, configured to obtain a topology
map of the devices within the network and to determine a best route far the
data flaw by analy~~ing the topology map. 



39. The apparatus as chimed in claim 38 wherein the control circuit is also
configured to convert the data flowing between the appropriate devices and
subdevices into a proper fannat if data CariverSipn iS neGCSSary.   34 --
c; ~~ U'v ~I~UL 40. The apparatus as claimed in claim 39 wlterein the
Control circuit is also confifiurcd to implement pre-dctincd actions al
lowing users to access basic functionality of the devices in the netwar k.
41. The apparatus as claimed in claim 4d wherein the control circuit is
also configured to monitor and record user activity and to create cu,~;tom,
user-defined actions. 42. The apparatus as claimed in claim 39 wherein the
network is an IEEE 1394 serial bus network. 43. A method of managing the
operation of and communication between a plurrdlity of ghy~ical media
devices coupled via a comittunication bus far completing an audiolvidco
operation or an audiolvidea communication, eomprisin~ the stu~ps ot: a)
identifying sub-dovir.~ within at least one of said plurality oi`ittcxIia
devirxs; b) determining wluch of said media devices and said identified
suU-devices arc appropriate for the completion of the audio/vidco opcratYOn
or communication, wherein virtual devices arc formed from available
sub-devices if appropriate media devices are not avai table for completion
of the audio/video operation or communication; and c) instructing the
appropriate media devices and virtual devices to complete the audiolvidea
operation or communication. 44. The method as claimed in claim 43, further
camprisin~ the step of maintaining a control modula (56) for each media
device coupled to the bus, wherein the control module (Sb) includes the
capabilities of the media device and any sub-devices within the media
device and further wherein the control module is responsible for control of
the media device and the sub-devic;ew within tltc media device. 45. The
method as claimed in claim 44, further comprising the step of controlling
data flow between the media devices and suit--device within media devices.
35 - ~ ~ ov Zooz 46. The method aw clriimed ul claim 4S, further
carnpriwing the steps of a) obtaining a topology map of the media devices
couplal to the bu_s; and b) determining a bell route for the data flow by
analyzing the topology map. 47. The method as claimed in claim 4~, further
comprising the step of converting the data flowing between the appropriate
media devices and sub-devices within media devices into a dilfe,~renl
tbrmat, if necessary. 



48. The method as claimed in claim 47, further comprising the step of
providing an interface to the user through which the audio/video operation
to be completed is requested. 49. The method rxs claimed in claim 48,
whe,~rein the control module (5C) provides user interface data to an
application {48) and responds to user events ftom the application (48). 50.
The method as claimed in claim 49) wherein said communication bus includes
an IE~( 1394 se~-it~.I bus. 51. The method as claimed in claim 49, wherein
the control module (56) r~;sides in a remote device and is downloaded tv a
host device for execution. 52. An apparatus for controlling the operation
otand communication between a plurality of physical media devices coupled
via a communication bus to complete an audio/videa operation or audio/video
comtnunicatian, comprising: a) an interface circuit (26) for communicating
with the media devices coupled to the communication bus; and b) a control
circuit (~2) coupled to the intcrtaee circuit (26) far identifying sub
devices within at leasrt one of said plurality of media devices, and
determining which of said media devices and sub-devices within media
devices arc appropriate far the completion ofthc audio/video operation,
wherein virtual devices are formed from available sub-devices if
appropriate media devices arc riot available   36 0 ~ pV 2002 for
completion of the audiolvideo operation, and instructing via said interlace
circuit (2G) the appropriate media devices and virtual devicos tv complete
the audio/videa ape~-ation or communication. 53. The apparatus as clairncd
in claim 52, further comprising a plurality of control modules (56), each
representing one media device coupled to the bus, wherein each control
module (54) includes ea,pabilitics of the rnedid device and any sub-devices
within the media device and further whereiiz the control module (SG) is
responsible for Control of the media device and any subdeviees within the
media device. 54. The apparatus as claimed in claim 5~, wherein the control
circuit (22) further controls data flow between the media devices and
sub-devices within media devices. 55. The apparatus as claimed in claim 54,
further comprising a bus manager circuit (70) coupled to the control
circuit (22) and to the inlerfarc circuit (26) far obtaining a topology map
of the media devices coupled to the bus and determining a best route far
data flow betwc;en the appropriate media devices and sub-devices within
media devices by analysing the topology map. 56. The apparatus as claimed
in claim 55, wherein the control circuit (22) also converts the data
flowing between the appropriate media devices acrd sub-device:; within
media devices into a difii.~renl format if data conversion is necessary.
57. The apparatus as claimed is claim 56, whrrcin said communication bus is
an IEEE 1394 serial bus. 58. The apparatu.S as claimed. in claim 5G,
wherein the control circuit (22) implemvmts pre defined actions allowing
users to access bafiic functionality of the media devices coupled to the
bus. 



- ~3 I~ C~V 2002 59. The apparatus as claimcd in claim 58, wherein the
control circuit (22) marutars and records usc.~r activity and creates
custom, user-dc~ned actions. .Ay9.A&;
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