
MULTI-PROTOCOL REMOVABLE STORAGE DEVICE BACKGROUND
100011 The Universal Serial Bus (USE) Mass Storage
Class (MSC) is a set of computing communications
protocols defined by the USB Implementors Forum. The
standard provides an interface to a variety of storage
devices. Typical storage devices which connect to a
host computer and which include this standard include
external magnetic hard drives, external optical
drives, including CD and DVD reader and writer drives,
portable flash memory devices, including USE flash
memory devices, adapters bridging between standard
flash memory cards and a USE connection, digital
cameras, digital audio players, such as MP3 Players,
and high end digital media payers for music, video,
and pictures. 100021 The USB mass storage class as
such does not specify which file system shall be used
on the device using it; instead, it mainly provides a
way of reading out sectors as on any hard disk device.
Operating systems are free to format this storage area
with any file system that is available to them, such
as the File Allocation Table (FAT) file system. One
downside of using the MSC is that it prevents the USE
attachable device from easily presenting its actual
functional behavior across the USE interface. 100031
The Media Transfer Protocol (MTP) is a new protocol
and accompanying set of drivers developed by Microsoft
of Redmond, Washington, to connect portable devices to
a Windows(r) XP personal computer (PC) and synchronize
digital media content between those devices and the
PC. MTP is geared toward portable devices with hard
drives. Among the benefits of MTP are the following.
All MTP-compatible devices use drivers that are
shipped with Windows Media Playerm version 10 (MP10)
and up, and users will be able to perform all transfer
and synchronization functions from within the player
control software. All MTP-compatible devices support a
feature called AutoSync, which lets users configure
MP10 to automatically transfer all newly acquired or
ripped content to a device whenever it is connected to
a supporting PC. MTP compatible devices have a file
property synchronization allowing changes made to file
properties (such as a user rating) on a device to be
propagated back to the PC when the device is
disconnected and then reconnected. 100041 Thus, Media
Transfer Protocol (MTP) devices provide additional
functionality beyond USB Mass Storage Class (MSC)
devices. However, the MTP protocol is not  supported
on as many host devices as is the MSC protocol. Host
devices running MP10 support MTP whereas devices
without MP10 or other operating systems such as Linux,
MacOS, or Windows 95, Windows ME, or Windows CE do not
support MW. All of these operating systems and more
support MSC. The operability of a MTP device on an
older MSC supported PC is questionable unless some
sort of protocol flexibility exists. Similar problems
exist with other protocols. The problem is not limited
to MTP and MSC. [00051 One problem specific to MTP and
MSC is the fact that MTP devices maintain a database
index to all objects/files in storage that allows fast
browse, sort, and access on many properties such as
(but not limited to) album, artist, genre. MSC does
not maintain a database index to all objects. As a
result, when a removable storage device is accessed
using MSC, the database index used by MTP will become
out of synch with the objects. [00061 Additionally,
there is currently no standard method to detect if MSC
has been used in a way that causes the MTP database to
get out of synch. As a result, the host or device will
have to assume the database is out of synch and repair
or re-create the MTP database on every connection
ofreconnection. This operation adds a significant
delay. A desirable feature would be the ability to
select either protocol depending on the protocol
supported by the host PC and to accommodate an
upgraded change in that protocol. SUMMARY [0007] This
Summary is provided to introduce a selection of
concepts in a simplified form that are further
described below in the Detailed Description. This
Summary is not intended to identify key features or
essential features of the claimed subject matter, nor
is it intended to be used to limit the scope of the
claimed subject matter. 



100081 In one aspect of the invention, a removable
storage device can maintain a list of prioritized
protocols for use with host computers that may support
one or more of the protocols. In one embodiment, one
protocol may be the MTP protocol and the other may be
the MSC protocol. The IVITP protocol may be deemed a
priority protocol. The storage device attempts the
protocols hi priority order. If the protocol is
successfully detected and supported by the host then
operation continues as if the device functions with
that protocol only. If the protocol is not detected or
supported by the host, then the device emulates a
disconnect event and re-connects with the next
protocol in the list. 100091 If the device connects
with the MSC protocol, then the device enables write
detectors for every storage region. For every write by
the host to a storage region, the device sets an index
flag to true. If the device connects as MTP, then the
device checks  each storage region's index flag. If a
region's index flag is true, then the device repairs
the database index for that region and clears the
index flag to false. The updated index allows use of
the MTP protocol's ability to classify and search
digital media stored on the device even if the digital
media was stored on the device using the MSC protocol
which does not 5 support indexing. [0009a] In one
aspect there is provided a method to select a data
transfer protocol by an attached device, the method
comprising:      detecting a physical attachment of a
device to a host computer, the device capable of using
at least two data transfer protocols; 10attempting,
using a prioritised data transfer protocol list, the
use of a first data transfer protocol by the device,
the first data transfer protocol comprising an initial
attempt protocol;         upon failure of the first
data transfer protocol to initiate communications with
the host computer, logically disconnecting the device
followed by logically reconnecting the 15 device;
attempting, using the prioritised data transfer
protocol list, defining a prioritised order of data
transfer protocols use of a second data transfer
protocol by the device, wherein the second data
transfer protocol is less preferred than the first
data transfer protocol according to the prioritised
data transfer protocol list, and wherein the second
data 20 transfer protocol is a successful protocol in
initiating communications with the host computer; and 



storing an indicator of the successful protocol,
wherein the indicator is used on a subsequent physical
attachment of the device to a host computer to select
an initial attempt protocol. 25 [0009b] In a further
aspect there is provided a media storage device for
automatically selecting one of at least two protocols,
the storage device comprising: a physical interface
for connection to any compatible host computer;
an insert and removal detector for detection of
attachment and removal of the 30 device with any
compatible host computer;       a protocol failure
detector to determine if a protocol being used to
initiate communications with a connected host computer
has failed;         a connect and disconnect emulator
to logically simulate making and breaking
communication with the connected host computer;
a success indicator representing which protocol was
last successful in establishing communications with
any compatible host computer; and 5internal control
logic which coordinates detecting an attachment of the
device to a target host computer, attempting, using a
prioritised data transfer protocol list defining a
prioritised order of data transfer protocols, an
initial protocol for communication with the target
host computer, logically disconnecting and
reconnecting to the target host computer if the
protocol failure detector indicates that the initial
protocol has failed to initiate 10 communications with
the target host computer, attempting, using the
prioritised data transfer protocol list, a second
protocol for communications with the target host
computer, wherein the second data transfer protocol is
less preferred than the initial data transfer protocol
according to the prioritised data transfer protocol
list, and setting the success indicator to record
which protocol was successful for communications with
the target host 



15 computer, wherein the success indicator is used on
a subsequent physical attachment of the device to
select a data protocol.   [0009e] In another aspect
there is provided a computer-readable media having
instructions for a controller for a media storage
device containing a database, the media storage device
20 performing a method of selecting a protocol, the
method comprising:       detecting a physical
attachment of the device to a host computer, the
device capable of using at least two data transfer
protocols, the protocols comprising mass storage class
(MSC) protocol and media transport protocol (MTP);
attempting, using a prioritised data transfer protocol
list, the use of a first data 25 transfer protocol by
the device, the first data transfer protocol
comprising an initial attempt protocol;       upon
failure of the first data transfer protocol to
initiate communications with the host computer,
logically disconnecting the device followed by
logically reconnecting the device; 30attempting, using
the prioritised data transfer protocol list, defining
a prioritised order of data transfer protocols use of
a second data transfer protocol by the device, wherein
the second data transfer protocol is less preferred
than the first data transfer protocol according to the
prioritised data transfer protocol list, and wherein
the second data  transfer protocol is a successful
protocol in initiating communications with the host
computer; and        setting a success flag to be an
indicator of the successful protocol, wherein the
success flag is used on a subsequent physical
attachment of the device to a host computer 5 to
select an initial attempt protocol. 



BRIEF DESCRIPTION OF THE DRAWINGS [0010] In the
drawings:          Figure 1 is a diagram showing an
example media storage device having aspects of 10 the
invention; Figure 2 is an example flow diagram
demonstrating aspects of the invention; and Figure 3
is a block diagram showing an example host computing
environment. DETAILED DESCRIPTION 15 Exemplary
Embodiments 100111 One issue with insertable storage
media is the interface and protocol used. In
situations where two operational protocols can be
used, the protocol to be used may be unknown to the
user. For example, a user of a universal serial bus
(USB) compatible storage device may not know which
protocol is supported by either the device or the host
20 computer, such as a personal computer. One solution
is to equip the USB compatible device with the
capability to switch between alternative protocols so
that the user need not connect and disconnect the USB
compatible device nor throw a manual switch to select
one protocol over another. It is noted that any set of
protocols may be used in conjunction with the
invention and the specific embodiments presented below
are not limiting. 25 100121 Figure 1 depicts an
architecture for a USB compatible storage device that
is capable of exercising multiple protocols without
intervention by either the host PC or the user. Figure
1 depicts a system where a media storage device 120,
compatible with at least two protocols, may be
connected to either a first, second, or third host. If
connected to a first host, 105, the protocol supported
may be either the newer MTP protocol or the common 30
MSC protocol. If connected to the second host, 110,
the protocol supported is the MSC protocol. If
connected to the third host, 115, the protocol
supported is the MIT protocol. [0013] The media
storage device 120 includes a physical interface, 130,
that includes the electrical and hardware aspects of a
typical interface. This interface could be any of a
USB  WO 2007/100424PCT/US2007/001613 



interface, a firewire interface, a WiFi interface, an
Ethernet, an optical (Sonet) interface, or other
commonly available PC interface. The device 120 also
functionally contains an insert and removal detection
module 125 which is able to detect the presence of a
working interface to a PC or other computing device.
The insert and removals detection block determines
whether the storage device 120 is connected or
disconnected with a PC or other external host. [0014]
The protocol failure detection function 135 of the
device 120 may store aspects of the protocols
available within the device to be able to detect
errors while operating or attempting to operate with
one of the supported protocols. The connect and
disconnect emulator 140 allows the device to emulate a
disconnection and a re-connection if the device 120
has cause to change from one protocol to another. The
combination of the protocol failure detection function
135 with the connect/disconnect emulator 140 enables
the device 120 to operate with more than one protocol.
If a first protocol is attempted and fails, the
protocol failure function 135 detects that failure
and, if appropriate, can be used as a trigger to
activate the connect/disconnect emulator 140. Upon a
protocol failure, the emulator 140, under control from
the internal logic 170, can emulate a disconnection of
the device 120 from a host. Then the emulator 140 can
provide a'logical connection of the device to the host
computer thus allowing a second protocol to be
attempted. The emulator 140 can provide disconnection
and connection services to the device 120 as often as
the logic control 170 permits. [0015] In one aspect of
the invention, the internal logic control may be
realized as a logic state machine or as a programmable
controller. The programmable controller may be
programmed using a program downloaded from a computer
readable media, such as a CD, floppy, via an interface
to the media storage device 120. The programmable
media may contain instruction for conducting
operations on the device 120. Power for the device 120
may be derived from the bus interface, such as if the
device were USE compatible. Alternately, or in
conjunction, the device 120 may include a battery to
provide needed bias for maintenance and/or operational
power. [0016] The device 120 supports the MTP
protocol. Accordingly, a database 165 is provided so
that the device 120 may store and catalogue aspects of
files stored in the device. For example, if the device
is a digital music device, every specific file may
have aspects that include file name, size, artist,
album, genre, title, and other tags or attributes.
These attributes and information may be stored in the
database 165. The MTP protocol also allows a user to
sort or search the contents of the device for songs.
One way of  WO 2007/100424PCT/US2007/001613
implementing a search is with indexes on the database
which can point to locations in storage where a song
is accessible. Accordingly, indexes on the database
information are supported in MTP. The index columns
and rows may be stored in the database 165. In one
embodiment, the MTP database may be supported by a
small disk drive or by semiconductor memory. [0017]
Storage regions 1 through N, 160a and 160b are
depicted in Figure 1. The device database 165 may be
used as storage for media such as digital music.
Accordingly, in that specific example, indication of
the storage areas, such as 160a and 160b may be used
to associate music files or groups of music files
stored on the database 165. Each storage area has an
associated index flag and write detection element. The
index flags 145a and I45b are associated with storage
regions 16th and 160b respectively, write detection
modules 150a and 150b are associated with storage
region indicators 160a and 160b respectively. [00181
In one aspect of the invention, the device 120 may be
used with both a MSC as well as an MTP compatible host
PC. If an MTP compatible host is connected to the
device, the user may use indexes to retrieve songs
according to a search criterion. If a new song is
added, the index may be updated. However, if digital
music content were added using an MSC protocol, the
file would be added, but no index will be updated
because the MSC protocol does not support indexing of
files. In one aspect of the invention, if' the device
is connected to an MSC host which does not support the
use of indexed searching, the song may be placed into
a storage area in memory, such as storage region 160a.
If this occurs, then write detection module 150a
detects that a write to storage region 160a has
occurred in the MSC operational mode and the index
flag 145a is set. [00191 Later, if an MTP protocol is
used during a subsequent session, then device 120 can
detect the index flag and indicate that digital
content has been added but not indexed. The device 120
then allows the newly added digital content to be
indexed so that the MTP protocol can allow a search of
the new digital music content using an index. 



[0020] In another aspect of the invention, when a new
digital music is loaded onto the device, the index for
that newly added digital content is updated. Multiple
indexes may be updated as a result of the addition.
One approach to updating the index is to update the
entire storage area every time a MTP connection is
made. However, this may take a large amount of time
because the device may be holding upwards of 10,000
individually indexable digital content items. Using
the index flag, partitioned per storage section, only
the index for the storage section indicated by a
activated index flag need be updated. Thus a rebuild
of an entire index becomes unnecessary and updates can
be accomplished in less  WO
2007/100424PCT/US2007/001613 time. Thus, the device
120 becomes available to the user more quickly. This
aspect of the invention avoids the rebuild of the
database indexes of the device memory. The memory used
on the device may be disk or semiconductor memory,
such as non-volatile or volatile memory. 10021] In
another aspect of the invention, if' the device is
operating under an MT? protocol and a partial file is
perceived, then the database can be rolled back as in
any other database to remove the partial file. A
partial file may be the result of the device being
removed by the user during a write operation or it may
be an otherwise corrupted file. Thus, the present
invention allows the recovery and rollback of a
database whose files are incomplete as a result of
loss of power n the device. 100221 Figure 2 is one
possible embodiment method 200 employing aspects of
the current invention. The method 200 assumes that a
media storage device, similar to device 120 of Figure
I may be physically connected, by a user, to a host
that supports either an MTP protocol, an MSC protocol,
or both MTP and MSC protocols. The start of the
process 200, the device awaits to be physically
connected to a host (step 210). After a physical
connection, a success flag is checked to see if the
device was last successfully connected to an MTP
compatible host or a configurable period of time
(count) has passed (step 215). In one embodiment, the
device may initially be set such that the success flag
at step 215 is set to indicate a successful MTP
initialization on the last attempt to connect even
though the device was never previously connected. This
preference may be set so that the device initially
chooses to try to connect using the most enhanced
protocol; MTP. [0023] Assuming that the success flag
is set to indicate a successful last MTP attempt, the
process moves again to connect to an MIT compatible
host (step 220). Alternately, if the count was
exceeded, then an attempt to make an MTP protocol
initiation is made (step 220). Exceeding a count can
be a counter event, such as exceeding a configurable
clock count or a successful connection count. A clock
count could be the amount of time between device
attachments, such as a 24 hour period, that acts as a
timeout period after which the media device is
directed to re-attempt an MTP protocol on the next
attachment event. Alternately, exceeding a count could
be a specific (configurable) number of successful
connections, either MTP or MSC, made by the device.
After a number of connections are made, the device can
be directed to attempt the high priority MTP protocol.
Assuming an MTP attempt is made (step 220), if the
connection is successful (step 225), the success flag
is set to remember that the last successful attempt
was with an MTP compatible host (step 230). At step
230, a count, such as a clock count or a successful
connection count as -6- 



WO 2007/100424PCT/US2007/001613 described above may be
initiated. Next, the index flag is checked to see if
it was set (step 245). If the index flag was set
(true), then this indicates that a previous MSC
session occurred and that there is media storage data
which has not been properly indexed. If the index flag
is detected as true in step 245, then the index is
repaired and the index flag is cleared (step 260).
Final connection as an MTP device can then be made
(step 275). The media storage device may then wait for
disconnection (step 280). If the device is
disconnected, the process returns to wait for the next
connection (step 210). [0024] Returning to the process
200 at step 225, if the attempt to initiate the MTP
protocol is not successful, then an attempt at the MSC
protocol is made (step 235). In one practical aspect
of the invention, the attempt to at an alternative
protocol may invoke an emulation of a disconnection
followed by a connection. If the initiation attempt to
connect with an MTP host is successful (step 240),
then the media storage device remembers the last
successful protocol initialization as an MSC protocol
connection (step 250). Finally, the full protocol is
invoked and the media storage device is connected
using the MSC protocol to a host device (step 265).
The media storage device then supports the operations
of the MSC protocol as it awaits a disconnect
indication (step 280) followed by waiting for a
reconnection (step 210).  (0025] If the media storage
device is subsequently attached to an MSC device, the
process 200 allows the unit to be quickly connected.
The device attachment would be made (step 210), and
the last success would indicate an MSC connection
(step 215) where the storage device would initiate
connection with the host under the MSC protocol. The
initialization connection with the MSC protocol host
PC would be successful and the method 200 enters the
steps 250 and 265 as before. [0026] If the media
storage device is subsequently connected to a host
supporting MTP only, the device would enter a
connection state after waiting (step 210) and would
check the success flag. Since the device previously
had an MSC success as the last connection protocol,
the process would traverse from step 215 to step 235
and an MSC protocol initiation would occur. However,
because the device is connected to an MTP only host,
the MSC attempt would fail (step 240), The process
then inquires if, during the present session, if there
had been an MTP protocol attempt (step 255). In this
instance, there was no previous MTP attempt. So, the
process traverses from step 255 to step 220 where an
attempt at the MTP protocol is made. Upon successful
connection (step 225), the success flag is set to
indicate an MTP success, so any subsequent connection
to a host will be first tried with an MTP compatible
protocol (step 230). Once again, after a successful
MTP  WO 2007/100424PCT/US2007/001613 initialization,
the index flag is tested (step 245). If the index flag
is set, then the index is repaired before full
connection with the MTP protocol (step 275). 100271
Going back to step 255, where an MSC connection
attempt failed, if the MTP protocol was previously
tried and failed, the process 200 concludes that the
media storage device failed to connect (step 270)
using either an MSC protocol or with MTP and thus
traverses to await another reconnection (step 210).
[00281 The method 200 illustrates the flexibility of
the present invention. Once a device has connected
with one protocol, it remembers that success, and,
when reconnected to a host, attempts to use that same
successful protocol. If however, the storage media
device is connected to a host supporting a different
protocol, it first tries the protocol that was last
successful, and if that fails, the store device tries
the alternate protocol. If both protocols 



fail, then the device awaits a subsequent
reconnection. Accordingly, the media storage device
may be connected to a host which supports any of the
MTP protocol, the MSC protocol, and a host that
supports either protocol. The device may be moved from
one host to another, and the device will successfully
connect if the host supports any of the protocols that
are supported by the device. If the device is used on
an MSC device, and subsequently is connected to an MTP
device, an automatic index repair is conducted so that
full MTP protocol functionality may be used even
though digital content was downloaded using an MSC
protocol. 100291 In one embodiment of the invention,
the host computer may support either an MSC or an MTP
protocol. Accordingly, if the device were previously
used in conjunction with an MSC only host, the storage
device would remember that successful connection and
always attempt to connect using an MSC protocol. So,
if the media storage device were connected to a host
supporting both MSC and MTP protocol, the MSC protocol
would be favored due to the MSC setting of the success
flag. In one embodiment, the MTP protocol would be
attempted after a predetermined number of counts if
the last success flag were set to try MSC. The count
could be a limed count, fed by a clock or it may be a
counter indicating the number of times the media
storage device was connected to a host computer.
Clocks, accumulators, flags, or registers may be
included in the control logic 170. For example, if the
success flag were set to favor an MSC protocol
attempt, then, after every predetermined number of
reconnects (e.g. three or four connections to a host),
the storage device would switch to favor an initial
MTP protocol attempt. This would allow the device to
become upwardly compatible with the advanced MTP
protocol and accommodate the  possibility that the
user of the storage device Might connect the device to
an MTP or MSC compatible host. In one embodiment, an
exceeded predetermined count would set the success
flag to the preferred MTP protocol. In another
embodiment, an exceeded predetermined count would
simply override the success flag and use the preferred
MTP protocol as the initial attempt protocol. [0030]
Although the subject matter has been described in
language specific to structural features and/or
methodological acts, it is to be understood that the
subject matter defined in the appended claims is not
necessarily limited to the specific features or acts
described above. Rather, the specific features and
acts described above are disclosed as example forms of
implementing the claims. Exemplary Computing Device
[0031] Figure 3 and the following discussion are
intended to provide a brief general description of
host computer suitable for interfacing with the media
storage device. While a general purpose computer is
described below, this is but one single processor
example, and embodiments of the host computer with
multiple processors may be implemented with other
computing devices, such as a client having network/bus
interoperability and interaction. [00321With reference
to Figure 3, an exemplary system for implementing an
example host computer includes a general purpose
computing device in the form of a computer system 310.
Components of computer system 310 may include, but are
not limited to, a processing unit 320, a system memory
330, and a system bus 321 that couples various system
components including the system memory to the
processing unit 320. The system bus 321 may be any of
several types of bus structures including a memory bus
or memory controller, a peripheral bus, and a local
bus using any of a variety of bus architectures.
[0033]Computer system 310 typically includes a variety
of computer readable 



media. Computer readable media can be any available
media that can be accessed by computer system 310 and
includes both volatile and nonvolatile media,
removable and non-removable media. By way of example,
and not limitation, computer readable media may
comprise computer storage media and communication
media. Computer storage media includes volatile and
nonvolatile, removable and non-removable media
implemented in any method or technology for storage of
information such as computer readable instructions,
WO 2007/100424PCT/US2007/001613 data structures,
program modules or other data. Computer storage media
includes, but is not limited to, Random AcceSs Memory
(RAM), Read Only Memory (ROM), Electrically Erasable
Programmable Read Only Memory (EEPROM), flash memory
or other memory technology, Compact Disk Read Only
Memory (CDROM), compact disc-rewritable (CDRW),
digital versatile disks (DVD) or other optical disk
storage, magnetic cassettes, magnetic tape, magnetic
disk storage or other magnetic storage devices, or any
other medium which can be used to store the desired
information and which can accessed by computer system
310. [0034]The system memory 330 includes computer
storage media in the form of volatile and/or
nonvolatile memory such as read only memory (ROM) 331
and random access memory (RAM) 332. A basic
input/output system 333 (BIOS), containing the basic
routines that help to transfer information between
elements within computer system 310, such as during
start-up, is typically stored in ROM 331. RAM 332
typically contains data and/or program modules that
ate immediately accessible to and/or presently being
operated on by processing unit 320. By way of example,
and not limitation, Figure 3 illustrates operating
system 333, application programs 335, other program
modules 336, and program data 337. [0035]The computer
system 310 may also include other
removable/non-removable, volatile/nonvolatile computer
storage media. By way of example only, Figure 3
illustrates a hard disk drive 331 that reads from or
writes to non-removable, nonvolatile magnetic media, a
magnetic disk drive 351 that reads from or writes to a
removable, nonvolatile magnetic disk 352, and an
optical disk drive 355 that reads from or writes to a
removable, nonvolatile optical disk 356, such as a CD
ROM, CDRW, DVD, or other optical media. Other
removable/non-removable, volatile/nonvolatile computer
storage media that can be used in the exemplary
operating environment include, but are not limited to,
magnetic tape cassettes, flash memory cards, digital
versatile disks, digital video tape, solid state RAM,
solid state ROM, and the like. The hard disk drive 341
is typically connected to the system bus 321 through a
non-removable memory interface such as interface 340,
and magnetic disk drive 351 and optical disk drive 355
are typically connected to the system bus 321 by a
removable memory interface, such as interface 350.
Other connections to system bus 321 -include a serial
interface connection 357 which provides power and data
connection services to a serial interface device 358.
Examples of serial connections 357 include a firewire,
USB, and optical interfaces. Examples of serial
interface devices include flash  WO
2007/100424PCT/US2007/001613 



memory devices, media devices, and other peripheral
devices such as scanners and combination devices.
(00361The drives and their associated computer storage
media discussed above and illustrated in Figure 3
provide storage of computer readable instructions,
data structures, program modules and other data for
the computer system 310. In Figure 3, for example,
hard disk drive 341 is illustrated as storing
operating system 344, application programs 345, other
program modules 346, and program data 347. Note that
these components can either be the same as or
different from operating system 344, application
programs 345, other program modules 346, and program
data 347. Operating system 344, application programs
345, other program modules 346, and program data 347
are given different numbers here to illustrate that,
at a minimum, they are different copies. A user may
enter commands and information.into the computer
system 310 through input devices such as a keyboard
362 and pointing device 361, commonly referred to as a
mouse, trackball or touch pad. Other input devices
(not shown) may include a microphone, joystick, game
pad, satellite dish, scanner, or the like. These and
other input devices are often connected to the
processing unit 320 through a user input interface 360
that is coupled to the system bus 321, but may be
connected by other interface and bus structures, such
as a parallel port, game port or a universal serial
bus (USB). A monitor 391 or other type of display
device is also connected to the system bus 321 via an
interface, such as a video interface 390, which may in
turn communicate with video memory (not shown). In
addition to monitor 391, computer systems may also
include other peripheral output devices such as
speakers 397 and printer 396, which may be connected
through an output peripheral interface 395. (0037jThe
computer system 310 may operate in a networked or
distributed environment using logical connections to
one or more remote computers, such as a remote
computer 380_ The remote computer 380 may be a
personal computer, a server, a router, a network PC, a
peer device or other common network node, and
typically includes many or all of the elements
described above relative to the computer system 310,
although only a memory storage device 381 has been
illustrated in Figure 3. The logical connections
depicted in Figure 3 include a local area network
(LAN) 371 and a wide area network (WAN) 373, but may
also include other networks/buses. Such networking
environments are commonplace in homes, offices,
enterprise-wide computer networks, intranets and the
Internet. [00381When used in a LAN networking
environment, the computer system 310 is connected to
the LAN 371 through a network interface or adapter
370. When used in a - 11 -  



WAN networking environment, the computer system 310
typically includes a modem 372 or other means for
establishing communications over the WAN 373, such as
the Internet. The modem 372, which may be internal or
external, may be connected to the system bus 321 via
the user input interface 360, or other appropriate
mechanism. In a networked 5 environment, program
modules depicted relative to the computer system 310,
or portions thereof, may be stored in the remote
memory storage device. By way of example, and not
limitation, Figure 3 illustrates remote application
programs 385 as residing on memory device 381. It will
be appreciated that the network connections shown are
exemplary and other means of establishing a
communications link between the computers may be used.
10 [0039] The various techniques described herein may
be implemented in connection with hardware or software
or, where appropriate, with a combination of both.
Thus, the methods and apparatus of the invention, or
certain aspects or portions thereof, may take the form
of program code (i.e., instructions) embodied in
tangible media, such as floppy diskettes, CD-ROMs,
hard drives, or any other machine-readable medium,
wherein, when 15 the program code is loaded into and
executed by a machine, such as a computer, the machine
becomes an apparatus for practicing the invention.
[0040] While aspects of the present invention has been
described in connection with the preferred embodiments
of the various figures, it is to be understood that
other similar embodiments maY be used or modifications
and additions may be made to the described 20
embodiment for performing the same function of the
present invention without deviating therefrom.
Furthermore, it should be emphasized that a variety of
computer platforms, including handheld device
operating systems and other application specific
operating systems are contemplated, especially as the
number of wireless networked devices continues to
proliferate. Therefore, the claimed invention should
not be limited to any 25 single embodiment, but rather
should be construed in breadth and scope in accordance
with the appended claims. [0041] Throughout this
specification and the claims which follow, unless the
context requires otherwise, the word "comprise", and
variations such as "comprises" or "comprising", will
be understood to imply the inclusion of a stated
integer or step or group 



30 of integers or steps but not the exclusion of any
other integer or step or group of integers or steps.
10042] The reference in this specification to any
prior publication (or information derived from it), or
to any matter which is known, is not, and should not
be taken as, an acknowledgement or admission or any
form of suggestion that that prior publication (or
information derived from it) or known matter forms
part of the common general 5 knowledge in the field of
endeavour to which this specification relates. - 12A -
What is Claimed:  1. A method to select a data
transfer protocol by an attached device, the method
comprising: 5detecting a physical attachment of a
device to a host computer, the device capable of using
at least two data transfer protocols;
attempting, using a prioritised data transfer protocol
list, the use of a first data transfer protocol by the
device, the first data transfer protocol comprising an
initial attempt protocol; 10upon failure of the first
data transfer protocol to initiate communications with
the 



host computer, logically disconnecting the device
followed by logically reconnecting the device;
attempting, using the prioritised data transfer
protocol list, defining a prioritised order of data
transfer protocols use of a second data transfer
protocol by the device, 15 wherein the second data
transfer protocol is less preferred than the first
data transfer protocol according to the prioritised
data transfer protocol list, and wherein the second
data transfer protocol is a successful protocol in
initiating communications with the host computer; and
storing an indicator of the successful protocol,
wherein the indicator is used on a 20 subsequent
physical attachment of the device to a host computer
to select an initial attempt protocol.   2. The method
of claim 1, wherein storing an indicator of the
successful protocol comprises setting a success flag,
wherein the success flag indicates the last successful
25 protocol used to initiate communications with a
host computer.  3. The method of claim 2, wherein the
success flag indicates either a USB mass storage class
(MSC) protocol or a USB media transfer protocol (MTP).
30 4.The method of claim 3, further comprising:
testing an index flag to determine if a write to
memory was performed when the device was operated
using the MSC protocol.  5. The method of claim 4,
further comprising:       updating an index of the
region of memory associated with the index flag,
wherein the index is useful if the device is
successfully connected to a host computer using the
MIT protocol. 5 



6. The method of claim 1, further comprising: sensing
a physical disconnection of the device from the host
computer; detecting a subsequent physical attachment
of the device to a host computer; attempting the use
of the successful protocol identified by the indicator
if a 10 predetermined count is not exceeded; and
attempting the use of an alternate protocol other than
the successful protocol identified by the indicator to
establish communication with a host computer if the
predetermined count is exceeded. 15 7.The method of
claim 6, wherein the alternate protocol is a preferred
protocol and wherein the method further comprises:
updating the indicator of the successful protocol to
indicate the preferred protocol if the preferred
protocol is successfully used to initiate contact with
a host computer. 20 8.The method of claim 7, wherein
the preferred protocol is the MIT protocol. 9.The
method of claim 6, wherein the count is an indication
of the number of physical attachments encountered by
the device to any host computer. 25 10.A media storage
device for automatically selecting one of at least two
protocols, 



the storage device comprising: a physical interface
for connection to any compatible host computer;
an insert and removal detector for detection of
attachment and removal of the device with any
compatible host computer; 30a protocol failure
detector to determine if a protocol being used to
initiate communications with a connected host computer
has failed;       a connect and disconnect emulator to
logically simulate making and breaking communication
with the connected host computer;         a success
indicator representing which protocol was last
successful in establishing communications with any
compatible host computer; and       internal control
logic which coordinates detecting an attachment of the
device to a target host computer, attempting, using a
prioritised data transfer protocol list defining a 5
prioritised order of data transfer protocols, an
initial protocol for communication with the target
host computer, logically disconnecting and
reconnecting to the target host computer if the
protocol failure detector indicates that the initial
protocol has failed to initiate communications with
the target host computer, attempting, using the
prioritised data transfer protocol list, a second
protocol for communications with the target host
computer, 10 wherein the second data transfer protocol
is less preferred than the initial data transfer
protocol according to the prioritised data transfer
protocol list, and setting the success indicator to
record which protocol was successful for
communications with the target host computer, wherein
the success indicator is used on a subsequent physical
attachment of the device to select a data protocol. 15



11. The media storage device of claim 10, further
comprising: a database to store digital media on the
device; and         a multiplicity of index flags,
each associated with a respective multiplicity of
storage regions of the database, each index flag, if
set, indicating that an index of digital 20 media
stored in the associated storage region has not been
updated.  12. The media storage device of claim 11 ,
wherein the at least two protocols comprise a USB mass
storage device (MSD) protocol and a USB media transfer
protocol (MTP). 25 13.The media storage device of
claim 12, wherein the index of digital media stored is
updated when the device is connected using the media
transfer protocol (MTP) and a previous attachment used
the mass storage class (MSC) protocol where a write of
digital content to the database was made. 30 14.The
media storage device of claim 10, further comprising:
a write detector associated with a storage region of
the database, wherein the write detector detects a
write to the storage region of the database and sets
an associated index flag.  15.The media storage device
of claim 10, wherein the physical interface comprises
one of a USB interface, firewire interface, a WiFi
interface, an Ethernet interface and, a Sonet
interface. 5 



16. The media storage device of claim 10, further
comprising:       a connection counter which counts
the number of times a physical connection is made to
any host computer, the counter used to force the
device to attempt use of the media transfer protocol
if the count exceeds a predetermined value. 10 17. The
media storage device of claim 10, further comprising:
a clock counter which counts an amount of time between
physical connections made to any host computer, the
counter used to force the device to attempt use of the
media transfer protocol if the count exceeds a
predetermined value. 15  18. A computer-readable media
having instructions for a controller for a media
storage device containing a database, the media
storage device performing a method of selecting a
protocol, the method comprising:        detecting a
physical attachment of the device to a host computer,
the device capable 20 of using at least two data
transfer protocols, the protocols comprising mass
storage class (MSC) protocol and media transport
protocol (MTP);       attempting, using a prioritised
data transfer protocol list, the use of a first data
transfer protocol by the device, the first data
transfer protocol comprising an initial attempt
protocol; 25upon failure of the first data transfer
protocol to initiate communications with the host
computer, logically disconnecting the device followed
by logically reconnecting the device;
attempting, using the prioritised data transfer
protocol list, defining a prioritised order of data
transfer protocols use of a second data transfer
protocol by the device, 



30 wherein the second data transfer protocol is less
preferred than the first data transfer protocol
according to the prioritised data transfer protocol
list, and wherein the second data transfer protocol is
a successful protocol in initiating communications
with the host computer; and         setting a success
flag to be an indicator of the successful protocol,
wherein the success flag is used on a subsequent
physical attachment of the device to a host computer
to select an initial attempt protocol. 5 19.The
computer-readable media of claim 18, further method
further comprising:       testing an index flag to
determine if a write to memory was performed when the
device was operated using the MSC protocol and, if
true, updating an index of digital media on the
database while operating using the MTP protocol. 10
20.The computer-readable media of claim 18, further
method further comprising: sensing a physical
disconnection of the device from the host computer;
detecting a subsequent physical attachment of the
device to a host computer; attempting the use of the
successful protocol identified by the success flag if
a predetermined count is not exceeded; and
15attempting the use of the MTP protocol to establish
communication with a host computer if a predetermined
count is exceeded. 21.A method substantially
hereinbefore described with reference to the
accompanying 



drawings. 20 22. A media storage device hereinbefore
described with reference to the accompanying drawings.
23. A computer-readable media hereinbefore described
with reference to the 25 accompanying drawings. 


