MULTI - PROTOCOL REMOVABLE STORAGE DEVI CE BACKGROUND
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protocol s defined by the USB I npl ementors Forum The
standard provides an interface to a variety of storage
devi ces. Typical storage devices which connect to a
host conputer and which include this standard i ncl ude
external magnetic hard drives, external optica
drives, including CD and DVD reader and witer drives,
portable flash nenory devices, including USE fl ash
menory devi ces, adapters bridgi ng between standard
flash menpy e fROFECHIREMOVARIIE STORMNGE IBEVICE
caneras, digital audio players, such as MP3 Pl ayers,
and high end digital nedia payers for nusic, video,
and pictures. 100021 The USB nass storage class as
such does not specify which file systemshall be used
OBAIJIEGROXND USi Ng it instead, it mainly provides a
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index to all objects/files in storage that allows fast
browse, sort, and access on nmany properties such as

(but not limted to) album artist, genre. MSC does
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100081 In one aspect of the invention, a renovable
storage device can naintain a list of prioritized
w@eotoeaabs for use with host conputers that naBRCEHUSPOT/H01613
one or nore of the protocols. In one enbodi nent, one
protocol may be the MIP protocol and the other may be
the MSC protocol. The I VITP protocol may be deened a
priority protocol. The storage device attenpts the
protocols hi priority order. If the protocol is
successfully detected and supported by the host then
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initj mu cations with the host conmputer; and
be theal\/fls%gprotoc %e MTP protocol may be deemed a pnrorlplty protocol. The storage

device attempts the protocols in 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.

[0009] 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
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storing an indicator of the successful protocol,
wherein the indicator is used on a subsequent physi cal
attachment of the device to a host conputer to sel ect
an initial attenpt protocol. 25 [0009b] In a further
aspect there is provided a nedia storage devi ce for
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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.

[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
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;
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15 conputer, wherein the success indicator is used on
a subsequent physical attachnent of the device to

sel ect a data protocol. [ 0009e] I n another aspect
there is provided a conputer-readabl e nmedi a havi ng
instructions for a controller for a nedia storage

devi ce contai ni a dat abase, the.nedi a storage, devic .
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attachnment of the device to a host conputer, the
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targd H9sh somputer,aiempting, Wiing,2 Prgridsed daf wans IProtocoqllisP defining a

pROINeH Drddy of Qata Hahifet prdtdcBRPANn Mitill PERbool for comnifihtion with the
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targat hosttcomputen lagieallyi diseonngcting end ragerniecting ipthe farget host computer
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commupicativrist wil dthél adrgett héwn omiputer,Ohttedepting] siking dké ipriorigsed data
a prioritised order, of data transfer, protocols use of
ugndlgragetldish aeamdrmapops é?roioarmwcwgs 0D Brggh Bosd ppmputer,
wheRirP efeoRdoriP At ltfafsTel BlotdtoPIsORSY plefertedSthad URS Mitiafdata transfer
than the first data transfer protocol according to the

ppatocst iagqosdisig datthe priemitised rdagy enstas| prptosel lignand pasting the success
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i ndi cat ]or o&\f the successful protocol, wherein the
deyjectosslest adpta mrofpcaly on a subsequent physi cal
attachnment of the device to a host conputer 5 to

sel ect an initial attenpt protocol. - . . _
[0009¢] 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
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
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;

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

-3A -



10

15

20

25

30

BRI EF DESCRI PTI ON OF THE DRAW NGS [0010] In the

dr aw ngs: Figure 1 is a diagram showi ng an

exanpl e nedi a storage devi ce having aspects of 10 the
invention; Figure 2 is an exanple flow di agram
denonstrating aspects of the invention; and Figure 3

i S bl ock di agram show ng ap .exanpl.e host conputin

R T TGRS SO FAPIETP ORISR0 TR GRINEEPE= SaRpBicplions With the host
&ﬁgﬂ%ﬂﬁﬂﬁs 100111 One issue wth insertable storage

nmedia I's the interface and protocol used. In

si t uatettingsa sirsess flagotoobre pmtindierior of e suegessfglaprotagol, wherein the
HR68s ﬂ&% fs el toﬁcaoéub.&e?]uprﬁ Ipﬂgﬁgal gﬁXchﬂ%n{JQﬁﬂg‘ﬁgvﬁ tc{)&‘ fiost computer
user. I~ éxanpl e, a 'use a universal serial bus

tfoWEIBt andnitial attehpt ptotocefje devi ce may not know whi ch
protocol is supported by either the device or the host
20 conputer, such as a personal conputer. One sol ution

BRIEP DENCRIFTION-OF TREMAWINGEVi ce with the
i%sgéabl lity to swtch between alternative protocols so

] Inttke drawingseed not connect and di sconnect the USB

co o Vi, [ . S\M

e’ e S9 dial Yokl W RafRIINAEHbLED dbflo VAR gspects of
the irventddrg may be used in conjunction with the

i nvent.i on .and the ci fic enmhodi nents presented. bel ow

are nbiguIRiZs p ﬁ’&m@gﬁ%@mm_ BaPRSTating, -E%Oé\tﬁe invention; and
ar chi tigtiewris a bRick Aidgwh .%m{a% aﬂ)é)&maﬂ@mo%g@mﬂ;ﬁmng %nﬁhﬁﬁnem.

is capable of exercising nmultiple protocols w fhout
intervention by either the host PC or the user. Figure

ﬁquﬁP@ngﬁséﬁiﬁF@Wnere a nedi a storage device 120,
I Dl € W at le

cormpa ast two protocols, may be
EsemplaireBnibodihédter a first, second, or third host. If

nnected to a fjrst host, 105, the protocol s orted
ﬁlﬁ}ﬂb NG isHR P”“thh’éls"rf?\kgr stiirge predidotsothe dntetlpge anfrhipioogh used. In
YRGt BHsOWRGR ltwo | dpe @ABKME Tr&fcdlP cdBe BRAORE %l@ﬁ)lﬁ:?l tb16® used may be

the protocol supported'is the MSC protocol . )
ekngwottedhe yserhelarrgxampleostuser oba uninerssel serisd dus (USB) compatible

i T . The...nedi ,
SPRBEREAG oy hOPGMMW BRI ERES0! i3 SBbokcd P el U2 devips or the host
¢dngutern shohdassa phmor] @otpiteal Onecsohaiodwarte egsipethe USB campatible

é%%!ec% %gﬁ%ggg%&@%&% tg%ﬁgeuér%to%glsasg Yhat f'cheauser 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.

[0012] Figure 1 depicts an architecture for a USB compatibie 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
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 MTP 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
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interface, a firewire interface, a WFi interface, an

Et hernet, an optical (Sonet) interface, or other
w@eooomool4y4 avai | abl e PC i nterface. The devi ce 1001/85307/001613

functionally contains an insert and renoval detection

nodul e 125 which is able to detect the presence of a

working interface to a PC or other conputing device.

The insert and renoval s detection bl ock determ nes
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operations on the device
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and rows may be stored in the-4atabase 165. In one
enbodi nent, the MIP dat abase may be supported by a
smal |l disk drive or by sem conductor nenory. [0017]
Storage regions 1 through N, 160a and 160b are
depicted in Figure 1. The devi ce database 165 may be
used as storage for nedla such as dlgltal nu3|c

nN 1. i L ) o o - . o Y



[0020] In another aspect of the invention, when a new
digital nusic is | oaded onto the device, the index for
wo bat/1ovand y added digital content is updated. MMiI/USPOBO01613

i ndexes may be updated as a result of the addition.

One approach to updating the index is to update the
entire storage area every tine a MIP connection is

made. However, this nmay take a | arge anmount of tine
because the device may be hol di ng upwards of 10, 000

i ndi vidual ly i ndexable digital content itens. Using

t hlﬁ’l]ﬂéi‘ﬁ’&%lﬂ% lhagarcPRMWit in88Rd oR Ble SRk 1§§ Qirté}nrét 8N Mtions in

the index for the storage section | ndi cat ed '
acT98t Where adene FieserstibedApordipel: iadexeTion sheadatabipes ingormation are

ofsugpmeaatm IETP.MTR%ndeR GO MREhs WNA BSESRA Ve H0Rd WPHRIBRLERN 65. In one

cﬁ_’i‘%?"%on%é Wﬁ%@i%@ syppRied py gmall gisk deve exby

12ﬁnm&mﬁmﬁ&namabbable to the user nore qU|ckIy Th|s

nventjon avoids the rebuild of .th
GIPEE S pitdereb i paehih ) & ardaPy e rhuetre: o Fipvims e device
0 rdatdbesedidsi ey trayed es stolse Gir n%m @61’11 B3I RA] AR Acordingly, in that

ggcﬁgc? e%n% l%,tmcg{t;at{ort]l o?tt es g?ﬁage eHeas §uc la% é6%eee\ﬂ%iléop Inay be used to
0 mémtaatmvglu sin didgs cagrdvip? oﬁmomo itds seomel @n tha @hiabdse {165 EEdch storage area

Palac §h X&gma{eﬁ egcl?ﬁg gﬁl& %%Sc?et?cﬁi lEe)leemten E? ch)lax lﬁﬂgs lﬁlgall and 145b

any ot her dat abase renov
pde papcipted withg(ortas regieny Kagland ¢60|3t ﬂ&@@&vﬂlm@vfﬂelda@cuon modules
r el'S'OX ekl P3obiREadtsGhted Wlt’h@g)r e%él%_ﬁ indRG cﬁg i&ﬂ a4 16E)b Heas¥ect1vely

be an ot herw se corrupte resen
i AORI i dn oaf poRet afifee ‘ﬂé%\?ér e dendeer b’40| rb@u:fke wred av1th both a MSC as

daﬁeahﬁ?aﬁ MAP $6mbidEShért BCl G NRTELSnARivk !
gés of power nf’t he device. 100221 Flﬁﬁll?r eﬁo%tsﬁ ct)mg;cted to the device,
p

Symeil ’é‘aé HEfodARSS o TRET TS éO%GC%Cﬁé'PéW # geaaéxrmi@@mif a new song is

t hedealtedndex MMERY dpdated THEWBRENOE ggcglqggs%z %t U%?%%d?gd using an

Vi C simlar to
VRGBSt B G b bletath b gnc 16 B spisted besgee the MSC
t lpai’tocmll Opay et s@ﬁoﬁéﬂdeafhgwrﬁlm B &eQkpectBf BRI ¢Ohe device is

ocols The tart of the
of glgrge%égd E/I'I'ﬁn [’(‘/{% ﬁ% tc dgﬁﬁqtgu]‘?@rt& bsf?)psfl néd‘;'xp? searching, the song
- conpdetpdated mtaalswsetge(asd:alep nhihyy, sAfH ﬁst&a@l}égioﬁwma If this occurs,
c to see
COBASGH Qer BRSNS L2380 s
c SiegdPCisiperakipns! nepde and dwfm@pzrfaigl @5parsend of ti rre
( ) 1 1 Urin € rTlP (l')l
GEioh) LRGE iPGERAL, -ObER it aully § A E R B %gwe 120
afarsgeigst Sipgndex %‘9&3“@]6"41‘?@‘? that @gﬁalsgmcm.ﬁ. bber\dHided but not indexed.
i Thé BaliéZ B0 th AovBe hasly aa&écﬁd}Ex*tal"c? &R0 %ggr%d%vgtpsmthat the MTP

tho(% t he devi ce was never previously connec
PLFNATIN 2 trarchaf thegephdigital mausitespntent using araindgx.
C [QOGQ]esIﬂ amowey a$RcCaMReRbentfnhiNEndPal:18NAANC ?scioaded onto the

p 0ocC 002 ng.that the success flag
Esleqéceef e’ m eﬁc&b]& &\a%negllg A&(iegl%@gﬁl confent igmdatedt th]e indexes may be
pvmﬂams mrvsmt fgled additipnc Oﬂél erodcd 18 8pd¥ithg GRIRAL RltEupdate the

h Alte i.f the count was

e%féree .gpég:%g %é%l%rx {;rl?et L, ‘i 'h?{;é]ﬁg 1sgﬁacf%-ﬁome5?ro@dﬁ may take a large
| ey of Bmeibscavacithe dstviepm22 B hoﬂn@a@mam of 10000 inditidually
bﬁd@xa%%éﬂl cgl\(tgﬁ\ttltemssuﬁ ]p%%heel)é& gﬂ? EC onf i gurabl e

clock couRt or a success con RFPer popaes sgetion, only
ctha indeg der e bioragh eechion drticatdd Hyi mtﬂv&d\lﬁﬁnx giay hé& be updated. Thus a

t hat ~acts
%‘é@%%ﬁlﬁ%ﬁﬁgﬁ e o%%éﬂ&gﬂéatﬁéé pcgiévl can bF §ccompqlsl?ed in less

directed to re-attenpt an MIP-§rotocol on the next
attachnment event. Alternately, exceeding a count could
be a specific (configurable) nunber of successful
connections, either MIP or MSC, nade by the device.
After a nunber of connections are nmade, the device can
be dlrected to attenpt the hlgh prlorlty NWP protoco

N AR AP 2 4 __a . NN\




WO 2007/ 100424PCT/ US2007/ 001613 descri bed above may be
initiated. Next, the index flag is checked to see if

WO poorae4set (step 245). If the index flag was BEL/US2007/001613
(true), then this indicates that a previous MC
session occurred and that there is nmedia storage data
whi ch 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).
Fi nal connection as an MIP device can then be made

( S&rﬁep T%Z? )the a—%éﬁ@'t@c&'&&r a@?ﬁabgeet\é &ﬁeeuggp*xo{'éqcﬁﬁcﬂ@' ’f’hlsf Qs'i)ect of the

di sconnection
digvatae ey gds thte ﬁ@b%lficsé dpdaabpagrindexepofilp teviey meieryndke memory
CQRBE6H tRMebRt fydtUisk drQORAbLndRRIH Lin{y, tsQctt NendAL &ﬁé latil
200 at stes 225, ylf t%e att%n%t to |n|t|§t% t he or volatile
prdt®¥¥t is not successful, then an attenpt at the NBC

pr[omqollnlaﬁotﬂad@pé&w ﬂlez&%)mozl Rf B8 BeRESE bp&alin@SREE hn MTP
nt|o the atteppt to at an alternative

of the inye
prpd?t8‘é?}|a“ﬁﬁ;}’aftﬁv Blei® BFFCeicth MR SRR a05 TR sk os in any other

f alatabuedo b@tnavdxﬁél p@x@ﬁal ﬁ)lB A bhrtiahle it tHe&ﬁé fé@ul@bi‘ tﬁgﬁéwé@bemg
IS SUCCesSs

conngc&ibﬁ@ (steﬁ

oY, 8P%er§P8P%§§Vf{5%Weéaé‘°Pé’t‘ré‘r%%’r e corupted e
SUdwmeshé plesprt diveatdn alitivisi thd tezaterpindaslibakMbe dat’aB&sféG;ﬂ{ose files are

c ecti FlnaII the full protocol is

i ﬁg%z:@%étggs g?ﬁ%ﬁﬁ o%?%g. of ogxlr,eén t ee\YIl ge i s connect ed

udPeRP]t Haswee ipomt w@ﬂbletemb&dmrt mgthwil 60 é:mbkgnigiﬁbects of the current
Thﬁve’ﬁﬁgﬁ GRS é’s's&tges tnﬁq n?éjcﬁzp&értag &Qv?ceo 1m1 ar é]evxce 120 of
of the MSC protocol as It awal

i Adgwad vy Resthypicaldogonhentéd e d ubsy, o hQSh@aif smppms either an MTP

I §RQBESCA M@d&&%gol%oﬁom M102alhsé g&ﬁ%é%e 3’!1@ st%&%%ﬁ% process 200,

devi ce. 1 s subseq uent attached to evi ce
prifcdice ity e mhytswellmqneqt@d t9ea lipst Glep\218b ivfees paliysical

be@mﬁ&ﬁbﬁi % satdeas NARRtch¥aeh ¢ 26 i fedist $ 1 l%é%cce@sﬂﬁly connected to
the l%é ﬂﬁg E woul d i ndicate an MSC connecti on

, FEYPRHPET Bost k2 syrdieursbledwtip af tipa epuphibes passed (step 215). In
C C«bﬂél edbbdiment, e deh&:ehﬁhsjtmidiﬁﬂﬁﬁe §h SudMBRhat IROHREQL flad Bstep 215 is set
initialization %@ 'P“Eﬂ with the MSC protocol host

P PSP HeETE EUORE™ it RYAo0B! GrfeBReSt pYRE though the
stdepse 5Hneawed pRFHualy doshcated. Thid Prerck nidyeadBeédAthat the device

star. subsequent connegcted to a
S AEANP AR 8 o SRRSO SRS e
cdomStt mnursmattmtalﬁet ercesafleg mget(tsnmpcai’elﬁ)}uoammmt MTP attempt, the
C ice

B SRR 13S0 Aot
t KeUT Mese execedery Itepntanajiempitofmakmas PP BrbBocbbingtiatipn 23hade (step
aQQO)aExé\@@m%ra%gﬁpAan'bQ' tc'oé'ﬁtlezo&eﬂp Sl 29 %e&:n:«;‘%‘ﬁﬁ}{ﬁ %urable clock

because the device Is connected o an
t RRUMUSE? S qCetibt! cRpricion gount. (s elapk conp} coulthbe rhe@mst of time between

t BeAcd Nedhmests] such 8415 DN HodrHeried, 898 Alts 3€5
had (t:) b I\/I'SI'P c e ocoloar![i)t@r(:jr|£P Sttse & ﬁh‘x)ggutﬂe];wﬁgﬁér%hlchthe

¥ioe i direetafhte rergtiaprtan & W@ca{)%%tnexwachm@t event.
p[A(l)leﬁﬁ&l)t, eRvRaRgS Jonanacuid a2s'i>5c1ti@ (SonBRurdBR) WhRb& o%@uccessful

attenpt at oco Upon successf ul
c O%HF?EC ons elth l\%@stztgyg(t:t Wg (l}gggvufq ﬁftefc a ng@pext g connections are
| ndd@,ah@demcel\dﬁﬁ bs direesd to est@m@nghe $1l§h§ﬁbbli@3ﬂM'EP0;5}6ﬁ)@l)l @Bsuming an

pr Ot o%%lﬁ 1Jn!1deZ§ f |2r2®t,\ éfétﬁ% COIl-nﬁCtlogflfa gl}cc?sgjig% or S,| tﬁe success flag

MBRet M@B@@@Wﬂ@&ﬁﬂﬁ@ﬁ%@ﬁﬁ@ﬂaﬁ@@ﬂ:ﬁw& with bh MTE admpmuble host (step
t [ i ndex

| SRRy 010 Bickng SRYSP 2 CREEBa S eyl gppiccton e
connection with the MIP protoeéh (step 275). 100271

Goi ng back to step 255, where an MSC connecti on

attenpt failed, if the MIP protocol was previously

tried and failed, the process 200 concl udes that the

nmedi a storage device failed to connect (step 270)

u3|ng ei t her an NBC protocol or mnth NWP and t hus

o o . e oy o . . PNA NN\




fail, then the device awaits a subsequent

reconnection. Accordingly, the nedia storage device
worep7h@4zonnect ed to a host which supports anypof/usiee7/001613

MIP protocol, the MSC protocol, and a host that

supports either protocol. The device may be noved from

one host to another, and the device wll successfully

connect if the host supports any of the protocols that

are supported by the device. If the device is used on

an MsSC device, and subsequently is connected to an MIP

d ﬁc}ékcﬁ'ﬁ)ed aﬂo@%% f ?halt&fjﬁéxtr £l %Jex Ifﬁ% GOLS ngztdecg soif Eth}gats set (step

protoco unCtlonafl y
t I”?ééb Af e g‘?qeélﬂaéd‘fﬂs apit (s them ting @d@é@s ﬁ@t ﬁgregn)up/B(SC session

PrReQed and i 2k s mahie st@fIEQ QiR ARlchas Bgteoe'eﬁ‘ gﬁﬂ;EHQ thdexed. If the

t he host cqonputer may port either an

pridisgdiag is s&zfe@%%@q«ym srep Zﬁﬁéhwbp e@ewr@p@reé\ﬁné (st xydex flag is

USErdd\s@p b0 S1allones tbn@l aVRET I0M Vo8 thentdSn e Qht 215@7 5). The
deV|ce woul d r.emenber that successful connection an

stgﬁag% icq may Hﬁﬂ éﬁt qlffgmafﬁ:tl R/B@t??r 0y dé the d\g@me is
i fdlstcbmemed; ﬁhei})hﬂfeﬁgenﬁﬁs\/tb GRItVBY tBe GO r&&@ﬁeeaoﬁ tep NOFt

S C and P pro al he pr.otoco

o DA 1 EParBiedn RReSiEse ¢iLaRIEB22at eGPt RAPSaiedREM TP

f Ipagtocdt iis meumbﬁﬁill, thentan atrdi@pt i e MSE pERdcoNMRUh£HEtep 235). In one
L T AT

c omiudntion ofaldi ml_ahecmm follofvedibypy connetbiimk Ithe irtitiativy altemat to connect

g%g?:taaglreMgﬁ\%og@E \%\g‘%e%slgﬂ éggﬂ‘@gﬂ,ttﬁén ttn e%mt sli]c?ra%ﬁ gevwe remembers the

Cllase Ruscosgfid prajdent @n@ahzathg@ andfiSE @g:tscmé pgnmalyorb@tep 250). Finally,

| ngd Mﬁ%‘i‘otb&lﬁ@ﬁw@@ﬁtarnglthé 199d1§ st@n%%e 'c\i/g‘%ée ﬁ)égﬁqpec%’d u'sfngttﬁeeMSC
sSuccess ag were set to favor
atPFup | to 1 hest devipe Gtepadpé)- Thp n@d@tsmrmmxmumpmrts the operations

I RE HRMSE prdiBedd as {lawas QHisERIECS i t
the stor a%é device voul d Sl T Ch gagsﬁfg%égggﬁgq;g? Hm‘fcd dy waiting for

NW?“%WB?%@BK“%R?EHpt This woul d al ow the device to
b@@InB’]E Hrﬂl\iﬁlhgdhy stopdpealei Rl & WbdeQudnS aREMARA Q@gn Mg%devme, the process

g¢ @ ﬁnd acconmodate the possibility

u§ aliTvs e st & Byeugdyi B‘é‘eﬁﬁf@rﬁhecﬁ@ﬁﬁé ei*acthﬁ@nﬁéfwlé de mpde (step
agal (Mﬂ' hdothe hﬁ&t&eé‘ﬂ@ aidullli ﬁdiﬂ@t&fan MSC @&&e@t‘f@ﬂﬁeﬁ@n 5) wﬁé}e the storage
e? eeded succes

evice woul m gtt ermen ) H e ho, er col. Thel itia
oY é R RPEHORNED thedies 8‘&:‘81 g0 %%%Pf?é? nitialization

enmdcmmnmth &w MRCeeatecbl [hb&d’ﬁ woutd Ibg Gud’éeﬂﬁlﬁ ane lt}{e?nethoc:j 200 enters
s egsuccess ag and use the preferre
N#%%E%o?§§%+dﬁggéth TRi ti al attenpt protocol. [0030]
All‘loﬁéhgif thhmediajiaage dﬁe[tcbwsmsmummodemd 1behdlolsﬂsupportmg MTP
I \

SORBER AR S B A B Al s oo
s thsjsueqesiita: Sincgdhg qlﬁevepemqevnmlyatpg@n@é@r: siczEsFmsitlse lagitconnection
nﬁfbﬁﬁ:@ﬁrﬂhé Mo!:ésﬁ%ﬁﬂi ttreQ/ePsQ ?roﬁps‘?éii 31isGo kR t2§5 Gna 2 Nfﬁgf 1§‘rotocol

describ ove. Rather, the specific eatures
atfiiatigs é‘@ﬂlﬁ%%%fua (iRvevan begpasche deceis cexnsaisiido MR wfly host, the

[ Nm(EéfEbﬁ‘tﬁt RuldRilGhad 050). TReITRaSE MhefrRRUEL #0328 'tﬁeepresent session,
[ Q@ % %igure g@?ﬂd the follomnn di scussi on ar

8 Y57 5r M T eratodst piismey G 25) dades instanes thre was no
hmmoummﬂm Atenfili S lﬂieq)rs&gs friVe e &Sinr‘s%pVEStSrio 536 208 Undre an
S ¢ %“% \é;éflf; \(\h !l er al ﬁ se computer 1s
ML irotot 5 R e bR feampctieeien 225, the success
eflanip |S€ to amﬂcm'hom ]]IEdeSesQfso bﬁ]}esdb@édut egmﬁﬁc@iﬁ?\ﬁé b Rost will be first

essor ed Wi ot her

Efé*ﬁ%b?.hﬁaa IEconpatnp Efv?f%.w‘ Q[%Zs@ﬁ r‘]’"ﬁaeg% ahiEt fuepaerssid MTP
interoperability and i nteraction. [00321Wth reference
to Figure 3, an exenplary systemfor inplenmenting an
exanpl e host conputer includes a general purpose
computing device in the formof a conputer system 310.

Conmponents of conputer system 310 may include, but are
not I|n1ted to a proceSS|ng unlt 320 a systen1nennry
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medi a. Conputer readable nedia can be any avail abl e
nmedi a that can be accessed by conputer system 310 and
wo miaaess bot h vol atil e and nonvol ati |l e nmedi a, PCT/US2007/001613
renmovabl e and non-renovabl e nedia. By way of exanpl e,
and not limtation, conputer readable nedia may
conprise conputer storage nedia and conmmruni cati on
nmedi a. Conputer storage nedia includes volatile and
nonvol ati |l e, renovabl e and non-renovabl e nedi a
i npl enented in any method or technology for storage of
| NEnQMBA RANthe Bedex 3/ QQ{E@[H& é::r 236 aPIhe i3] ilad G4 4@ MBen the index is
WO 2007/ 100424PCT/ 2007/0 1613 data structures,
pri§B¥Ea beiRye fkogmegionayithihe MTRprefpspEpteR2dPage . nedi a
i nmbme SGoialbadiSton@dp 15isMvhéd ah MsEaRReonGe St MBEDi¥ the MTP

Read Onl Electrlcall Erasable
s e e By 3GH o Eropepl Sencl At Begmedi storese

ord@tdeemlermmmynebe@tup(wO}yymngC@m&am MBCSHoBeaithr FHYMTP and thus

sc:re tabl e (CDRW,
di téﬁwte eg Pty %"Io@eg?es?ﬁ%nefmﬁ%%g} her optical disk
st [0028je, Thmgeabbdd 20€ HEseittBe ﬂmagnm oftthé ﬁfb@ent REAGARSA. Once a device

d h
I al§ cg}n%) %%Qm ronoehargtr ccr;fa net éi%e{s g(r‘ceesi ﬁg& d'il'geinﬁgﬁmngcted toa

ar CWedr um
[ nlicrst, [tiempts t@ue thitiseine smem‘iﬂ @srstecnbl Hyhmmutthds steyagt efedia device is
3 1% C ut er
S él%gxg%cggdgnté lg)% %)f)?{{lr? q}g gr%lﬁ% nt \?0(80%0 ) ef'l rs? %?e ?fgp rotocol that was last
nofreesssul. land ifahasfgilss thelstas devieedrienthy alemate prtROI)If Bath protocols
anﬂlﬂtﬂ@tﬁ&@d@%@@ %axm}{ %Bﬁ comngetion Q@c%&cﬁn%lg tge media storage

t/output system 333 containing t
@R esonpRsTys to@ floﬁfa%@FIEi*unPﬁﬁmmf tbﬁnl\'ﬁé’tme@nol the MSC

eI 12BRBbISad 4 hdsh tIféP bR{ eifhies Bz%f@cgfl Qe ﬁé’\ﬁae @éK/IQQ R from one host
start - up, |St {Store

t ypireaPey ardibe 4Prise B’éﬂ spcaprgfodly Cﬁ?r@g’f léﬁhqmmua?ﬁomw of the protocols

attBatl amdipait&i by fe@eisé. hf deldevisd@/uaka & &SI sevhel i subsequenﬂy

oper at ed 3 lgyﬁ;ﬁfe53|ng uni t. 320. By way of exanp

andl SHyEcte Srievige ot wtentic ID%Et"rraﬁaé"s‘S sa@%ﬁdrﬁg that full MTP

s ysbenolIBa;tiod ity intAtteaRePEvRY HiRdtEh AHtal QR wRE Q8WAIGhded using an
sées 33 and program data 337. [0035] The conputer

sys ﬁﬁ?ﬁ ®'hay al so include ot her

r e[ﬁm&slb | Ie/one embedimeabdfihe ia@kwidn| &k meﬁ\ee}n@btek 120 QPP CSither an

SRS 5 PSRt S bt
\I\IFVVTF}E@1 MSCranly hestitha bﬂoea,ge devivowaiild h‘@net‘fﬁlgmeltdt @udiiedslﬁa ,cofinection and

O r
angn»gg;tas a%eﬂbﬁ%ncgg éallct? F%gé- af R/%I& nggf%g \r/%féa saﬁrage § Qeiee were
0 WF@B&F@MP glhogfrsupporBEboth MSG elatHMTfPrmmloml the IM &G ptaso@! would be
r qm?b)f@(bh@e to@ﬁ’é“mlcastehh% JHtd s%@éesfjha:‘é ééér?e! e cépmgf?t fhe ¥Prp protocol

or other optic

r é}‘ﬁ}\}%la? @7%@4 %ffﬁwmd@temmeawméﬂmfﬁwnmf th@laemmpmseﬂag were set

SttG 6 3ESOETHe ouRedoufBBl PEmES @(gmk Bed B2 £1% b a counter
%atjn environnent include, but are not 8

Bng hapunar o Bpes the Wq%ﬁowvyceows@@nnw@ i alhost computer

v (ﬂ‘lStﬂis; dceutiuBiss, ﬂigglotr adgistdrdl ﬁ@y‘b@ E’&lucﬁ@ bd fhe SbALS 15%%/11 70. For
the | hard di sk drive 3

S
;& TR e Bt et ores geN piatsabatmat ol ader cver
n q»mde@ltmmb hemibvenafityconfbas {e@ ehr&d ISt FodScond Riohats BAD), the storage

0 T g S it Bt 350 g o e i
r émbwmeexpmrdiy yompitihlé @itk thesidodncad MTH grofR6Bandfécommodate the

O her connections to system bus 321 -include a seri al

i nterface connection 357 which provides power and data
connection services to a serialgdnterface device 358.
Exanpl es of serial connections 357 include a firewre,

USB, and optical interfaces. Exanples of serial

i nterface devices include flash WO

2007/ 100424PCT/ US2007/ 001613



menory devi ces, nedia devices, and other peripheral
devi ces such as scanners and conbi nati on devi ces.
w@ 0036dokhe drives and their associ ated conput epPCEUSI08GE1613
nmedi a di scussed above and illustrated in Figure 3
provi de storage of conputer readable instructions,
data structures, program nodul es and other data for
the conputer system 310. In Figure 3, for exanple,
hard disk drive 341 is illustrated as storing
operating system 344, application prograns 345, other
PrSdiB MEHhE Gsed 4B the 3 R RYcEMi S Bnmft the HB¥iBe {MBIMTP or MSC
t hese congonents can either be the sane as or
diPP@RENE hPftom operati ng system 344, application

praghesmbsdimenQbh éfce@dé@lgfr&f&dm%h @&urﬁ 4foulPdrd tHelsaeedd Mag to the

dat 4 erM|n tem |ca
Sscter MGt A eB 6Bk Bt 9 G A e i count would
arsangy‘oeémdb fiiecsuedtss flgrier we Iﬂ&r;ﬁeﬁeﬂecﬂ MTrsprombel dshid initial attempt
r‘g;‘oco]nlrrurn they are different copies. A user nay

ﬁ%er commands and information.into the conputer
S)i8030n 3chonph teghbjectpuittet bas es dswcibedim 1angueydgetidic to structural
ﬁoqgaglgﬂgg axpﬁbz{:rgétﬂ?doqggl%aq %ct% 6’;[ is ég Q%é‘%&rsxoc{de&?etrt{é egubf):eoct 2t defined in
( "ot appendad)claimg is md ma@bssaaﬂyﬁxmrt@@tmdhwpeprycétatuﬂcs ogariedescribed
p%@ovcs aﬁeﬁﬁér %1@ sgécﬁfb fe%?e@?ﬁﬁ act® Eestn%a‘edl ég%@e arzl'c]l?s%?osgcpgs example
ot her input devices are often connecte
privessefiimglementingthg clampugh a user i nput |nterface 360
that is coupled to the system bus 321, but may be
connected by other interface and bus structures, such
adixgmplary) ¢‘§PP15%¥8 Deyjgére port or a universal serial

DY P R e B P VB8 e g

i Megriptoe of dustcompuer wiidek tbﬂh&lt]faamg vﬁﬁ(lhe mbdﬁh;td’fﬁgé deRtice. While

t
g cﬁ%{l&gwg&%%{)%{)we} géifscn% oW, Xlés( g ut nQBne ﬁd))glea?rggessor example,
i pod amleﬁimets of i ?phmmpum:t“pﬂmmdeplemewdmaﬁ be implemented with

SRR A B5-PEL l IA ST I0R g

céﬁ%@@@@lsysten1310 may operate in a networked or
diggd¥2y but ed vy 1hQBIRNS FikRkdY] b QQL Llry%9agx?l%f 2 erhShting an

one or nore renote conputers, suc as a’renot
c 6%HURIE oY gOmPFiFE 1’%“8&‘\’6‘! & ERSFA BEPPSIBANVEDE ldevxae in the form of a

PebHPBE sysRIPIILE ICorRpshhté 8F corfpUt QW &ﬁém 330 Qﬁi})’m&hd? Gut e not
evi ce or Other conmbn net wor nod e,

t y’fﬂ“c‘?g Py AR TR BNttt 26vStem megtoy e0-arg AaHiigm bus 321 that coupls
d esﬁdiusbgsieza Rexpofidittint Maingahd HeteSORPMbE 10 BESHrBEBsARL unit 320. The

althou ly a. nmeno ra vi ce 381 h been
T80 Bt 28 e e B s Pertl B s BiSBidpy GG & memory bus o
demmdommlllér,gmesp&ralnmlsmw adodabbad ushigesmyEhwarikty of bus
%{é%l}te l.and a wide area network (WAN) 373, but may
SO Tncltde other networks/buses. Such net wor ki ng
efA33bnnent Somputer sirstern Pl Giveichly inghmss a wirfeycefscomputer readable
SR I Rt ORI c ATIRY ko I\,atfétrﬁéaﬁgkﬁat AAbelalssed by

| nt ernet. 81When use
e AYPPYRANEH m %Weanéoméuﬁeé potyolatie Sigionzoletble rmiaae derneyable and non-

g%ndiéwmgﬁﬂﬂdge gﬁf ﬁgg o?eﬁ?ﬁﬂ@, akd ho1GhitAGE, mARRERbble media may
comprise computer storage medla 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,
-9-



WAN net wor ki ng environnent, the conputer system 310
typically includes a nodem 372 or other neans for
we@sdoahba4shi ng conmuni cati ons over the WAN 373, PELIUS2085001613

the Internet. The nodem 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 environnent, program

nodul es depicted relative to the conputer system 310,

or portions thereof, may be stored in the renote

r@ﬂpg&’ucﬁﬁ&r ﬁ%'reﬁ‘ﬁ‘/do@ﬁ}els leyotlﬁ&)ﬂa&f (wﬁﬂmﬁéretorﬁednma includes, but is
imtation ure 3 illustr e
RS s T AP TR (R 0r ottt Ry A AR, Fecticall
bEra?dhl‘?J %g&hgﬂaﬁm Rbad OelyMéniaiy KEEBRODD] ﬂmsrhnsn&hqqu)r ather memory
exenpl ary _and q r e est N
R CrBRe I R B e MRy EEREE, Softpact diso renriabie
1@:151@@/3 AHigith eersatileatisks (REDHN brotbsr cd:e-sdrdlstkesdorhgm aagnefipycassettes,
| enented in nnecti on..w f
oo TR i PR Rk RGeS B
Thw8iunt Wkichredihbelssed nal stapphqr ddsired mfforndation nméwb;cb,q:an ageessed by
cert ai.n 2shect;g or port ions thereof, may take the form

B 2AMCode (i . e. |nstruct|ons) embodi ed in
t mgnm e methesystuchensryf 130 ipgludsis sREpriss storge Rofig in the form of

h@&gmg h&/\%ﬁnorg)'ol mgfnhﬁtr sufREU R k1S Rckare é RBNH)BIU and random

Frein e/Ero gram code i S | oade

em@mmemw &AM, DR IPBLOUEPE SRR 73 o) e the basic
b G FRESthA AP RALALRS 1rff@&naﬁ6ﬁ1§&th@é19@eﬁlsﬂs Ivd‘it\h&ﬂédnﬂi’uter system 310,

[ 0040] Wil e aspects of the resent dat

d sy as SBEHDE FAESIn BAYRIEHINHT gﬁ%’ H%ﬁ?rga’“s ata
Ofan&/BﬁprﬁélrahQ%Sdﬁleﬂiéﬂe&e 1rh1§)ed1§tely(hc%51bl’¢d6 ﬁﬁcﬂ/@ﬂp&etdﬂtﬂy being operated
other Simlar e nts % used ? tnP f}J‘ Cargbolrl]ustrates

a Rl DY BERCF ! S 6‘3‘3‘3 B BTy et
espaaiinesysteh0333) ap;flwamrngogﬁaels safptharpedgram nofdutds 836, and program
pr es&g% I nvention w thout deviating therefrom

F&p nore, -it should be enphasized that a variety of
chmts] er pl ahé osmpytet systetncti 0gndyaristhiatiddeletheremovable/non-removable,

g{agt Vsllgg{eec%‘?np% e‘%',- st%¥aher ]le lBlg 3} %x%qugﬁ Jrh)s: Fl%ure 3 illustrates

ens "are Co especi
n larHaeT dxeif dmwer  1abat rnmsm@dwufev tq:m—@mmlmgé@w@atﬂe magnetic

P rn?eldg l‘h?a:%ﬁeucm% ghoy ?51 tfnznq‘eeﬁig ?ﬂo&?&i »{lxr‘t\é@ﬂ)t 4 Rhov8E ] dnvolatile

ted to any si ngl e enbodi nent, but rather
s meaghelicdisle 35 nd eel OPfFFabﬁhé‘a@'?‘f? %\Sédh%téﬁﬁﬁé fiom erCwaies it movable,

n‘bﬂv&l&ﬁe BpR&ET gf%ﬁ 3@15 aéuﬂﬂsas 4 EBRIMT DRI hOVD, bRbther optical media.
speci fication and the clains V\,hl ch follow, unles

c &rb@xpmpmfn@yrm%m xalatile/ARmiRitile oquiiTsiERee fa?iga that can be

V Qfsk Bnl tRE &eﬁgﬂi}yﬁﬁemﬁﬂ@a{dl&ﬁﬁlemﬁhﬂu@é} Bt drs hﬂlglmlteﬂ tb) magnetic tape

lbr%@gsgfg?es[ a?s?‘gp%ttﬁgglrca ﬂélt'ﬁ verr;,gtlllléls isks, do glta?wsdeo ttape, 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
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30 of integers or steps but not the exclusion of any
ot her integer or step or group of integers or steps.

wd m42904The reference in this specification tor@nNys2007/001613

prior publication (or information derived fromit), or
to any matter which is known, is not, and should not
be taken as, an acknow edgement or admi ssion or any
form of suggestion that that prior publication (or
infornation derived fromit) or known matter forns
part of the common general 5 know edge in the field of

SIABAK N levicBs, MHENgdvileS, RROERSLEAARN doBlB 83 o5 schfhbes and
s dai
t regmeeatiopderietol by an attached deV|ce t he met hod

copséisi Ng: BdefRel ] 5rﬁﬂth@1r QQXﬁh&geVI %&@P&&% % mgzhlg%lscussad above and

devi ce to a_host co e capa
at Hpsisaegd lp\k‘bgtﬂ%l@ Rrovi q)rége ofrcomputsk seadable instructions, data structures,

at ﬂr@@ﬂafnl 1AGdulébSndBiifer Bhia @54 th S Aat stg&"’!ﬂ@f & F%ﬂget k% 9‘% example,

list @ e of afirst data trans pr ot oco
deprd dis free $41r s iusigpisap %Fﬁ%’F%?P%?fblgéé’wmc%ﬁp?npépﬁ@n@mogmms

i radsi %etqirbgﬁmtm@dtﬂém| andi2oReR dadd 491 &R tHaPBield dotponents can

dat t?:er beatgg’ ga%ge sr c?rt of% renttfgorrll gll:)érgt?ggesygtgmgl e(l:pap}hlcz(ajtlnosl’a p\yogrgms 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 comput-er 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.
[0037] The 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 comiputer networks, intranets and the
Internet,
[0038] When 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
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host conputer, logically disconnecting the device
foll owed by logically reconnecting the device;
attenpting, using the prioritised data transfer
protocol list, defining a prioritised order of data
transfer protocols use of a second data transfer

t he devic 15 wherein second dat a
PR} S5 prcie b Banipas e camph eF ey s [ R RARL el « modem 372
ol dkter infeans for lestabldh@pdonAfeiéationdoted thd'W AN 308, duch @sl the Internet.
data transfer protocol |ist, and wherein the second

Thstmodemn 323, oy l?h wep b intprmaborsaxiaraalsmay bpcopnseied tp the system bus
jz”'Jua Hid 0Gr ‘iﬁ%{il?gﬁﬂefféée' oPikier L g S?HF&: rﬁévﬁahﬁkxﬁf ; InPH Yetworked

toring an i at or he succ pr ot oco
enmomnent,t pregramdinodules dépictedsethtive tcattﬁ:Ocommmmuﬁmn 310, or portions
sl cal t of  the device to a hagst uter
et iy b SleR AP emots Bmp e fiviee” B weh 8P ssbiplsy and not
1hitdtlod] Fighre Mﬂtﬁsﬁ'afés Sélﬂétb NpBebtion Prég@hmt 385 ashesiding on memory
successf ul protoc rises setting a, success f

deice 8k {thl ]sllfcftp@éeé’laﬁd atj they petwods canpectjons shawn: é@s%glﬂplafy and
cﬁﬁ’er %éﬁhé’&f}ésmﬂﬁﬁﬂ%é Q%rﬂrhhhl@z&?ogg ﬂmwéﬁ glg %\?\ﬁéﬁ&& xﬁ‘ay be used.

ost conputer. rein th
[003%] elds Viakiags tenhmqw alesaribedh dierein HSH bnamlmtentedga wMon with

5t e e DR O TR RPPHRSy PR ® GOMBIPUDR (R both  Thus, the

th@hédsniid appdritde st the atvehtiors) 6f @Hrﬁhﬂfs édts 6 piitidr théteof, may take the
menory was performed when the devi ce was oper at ed

fgem (R4 Rragramsedsr deo dstructions) Tbodisd b dtaagiblel mpdipasuch as floppy
Jléi{e[t@se I'C]? R@Wié %hxrélgdrwes or ang B%f' hﬁ?hﬁ@-réag fxrﬁefdlJnt‘,e\avherem, when
Wi e | ndex ag,

MeENDry associ ate
thh@rc@ramtdmde i dkmxied sntusamﬂdeed:lfted be ademclinse, isx_ch as a computer, the
1 %E;ul !a\/ ancag)ggrg us cg'ptre(l)ctl%mg(%ﬁg inven olrJ1t er using the

[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
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
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
of integers or steps but not the exclusion of any other integer or step or group of integers or
steps.
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6. The method of claim1, further conprising: sensing
a physical disconnection of the device fromthe host
conmput er; detecting a subsequent physical attachment
of the device to a host conputer; attenpting the use
of the successful protocol identified by the indicator

O edeterm.ned count is not, exceeded; B an . .
lob A s Rl T, B oo Eietitn to and Peop PR GegeH 6F Hdprovsion derived
O B CreRSAnY ke Whi&h isdlé‘riUvH '1@%0?Yaﬁd7§hddlkﬁ'n6@‘b@rtakéh as, an
establlsh conmuni cation with a host conputer i f
aekpenledgamant 9r edmission or any derae af smesmonﬁbatntbamwrdmbhcatlon (or
ckai m. [ t t e
ShbiSy SROSERL) B ASEDR, BgRECKORE, it o, BE LA gencr
kipavdédge dn thedieldell endéavouatb wiich thisapedfi¢ation pelaescol to
indicate the preferred protocol if the preferred
protocol is successfully used to initiate contact with
a host conputer. 20 8. The nmethod of claim7, wherein
the preferred protocol is the MT protocol. 9. The
met hod of claim6, wherein the count is an indication
of the nunmber of physical attachnents encountered by
the device to any host computer. 25 10. A nedi a storage
device for automatically selecting one of at |east two
prot ocol s,
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the storage device conprising: a physical interface
for connection to any conpati bl e host conputer;

an insert and renoval detector for detection of
attachnment and renoval of the device with any
conpati bl e host conputer; 30a protocol failure
detector to determne if a protocol being used to

Yhat is£laimesinuni cati ons with a connected host conputer
has fail ed, a connect and di sconnect enulator to
| ogically simul ate maki ng and breaki ng comuni cati on
Mi t h A meetbaxhrestled ahdate transforipeatocol by an attawhedidedes the method
i ndi cator representing which protocol was | ast
QCIPLELET ul i n establishing communications with any

Con'p&ie'td@hﬁﬁ%ﬁ PhYsicud aRathtent Mldevice to al KseEdtaputerPtierdevice capable
| ogi ¢ which coordinates detecting an attachnent of the

Qfé‘t?i“éét kéStéWf’éF‘Qé‘ianﬁérsRmf@é%ut er, attenpting, using a

pr| or I [ O t
or ! Ol 1842 4 LRGRIRN BELABR: bbRkofEhL Bieo st du
tramisfer atotqnobby)theldef/bc, thofirstidite &ransfer paotoboltchmptising en initial attempt
host .conputer, |ogically disconnecting and

P8 necting to the target host computer if the

pr ot ageh fhifire Bf thedfrseddi® trahgféh graiobsl th hﬂl’&latfefb%ninmﬁdaﬁbns with the
protocol has failed to initiate conmunications wth

hageqrapyiers lagirelly disepunceting thetdsivise ifaldowadsbilpgigaly reconnecting the
lgritised data transfer protocol list, a second

protocol for communications with the target host

conputiempting) wsingr the rpr'tot‘iﬁssdedam transferaprotagnk ity defirong e girioritised

| e referred. th the.init atat ansf er
it S Bl B PR i op bR odlR EhabeP DRSS dy the device,
Wheéiche sEdzcﬁﬂd dedd Grafigter prtocoD®s Fd€ q)ﬁ@fsmm tHagi ath@rfirktodata transfer
record which protocol was successf ul

53
reeterekiceqrding e theinrieritiprd daga tgnsten protoced Hﬁu@‘@rthmérﬂ%ﬁ sgcond data
trdhSte? H&&ﬁ?&&”&%ﬁ Q¥ful grot%gc%g x?%lﬁaﬁﬁt ?ﬂﬂﬁﬂfcaﬁ&%s |5the host

attachnen the devic ect a protocol
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.

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

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).
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.
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11. The nedi a storage device of claim10, further
conprising: a database to store digital nedia on the
devi ce; and a multiplicity of index flags,
each associated with a respective nultiplicity of
storage regions of the database, each index flag, if

et, Jj.ndicating.t.haf .an i ndex.of digital 20 nedia

tore ei’ﬂet?‘?‘fieoig%%‘@c‘f’gfrg}?rg?%?rés@ég're_gi on has not been
updatgatingleh ind&¥eofMbel repici SF matogasscetatedl with eierindek flag, wherein
wherein the at |east two protocols conprise a USB nass

the dndeyis desfuk i th/deyic isotuseessiully gonneoisd taetihest cpmpyice using the

Pﬁ‘[@tﬂ?&%ol.( MIP). 25 13. The nedi a storage device of
claim12, wherein the index of digital nedia stored is

updat ed when the device is connected using the nedia
r ansf.er ot ocql. (MEP), and a.previous attachnent used
‘he ﬁ@?smél@%‘i%‘gcga‘& g@%&%mmﬂﬁr&'ocol where a wite of
di gi tghsis@apkyical disédngediidhabtralevies frohdBe hadl cdrhplibs

nmedi a_ st gr age devi ce of claim 10, further conpri sing:

a wr i degecting a subspquentphysisaladtaghment of the devigeto apshepraguter;

t he : j ' t: QL e Asndi ;
w1t SRCRDRRE BE Bt Aol pRASE iRl 20, B indicator i o
prededsrsinddatosot is noteexcéddedy.and 15. The nedi a st orage devi ce

of claim 10 erein th hysi cal interface . .conpris
oo ditelpi 266 of o Seple rfdosdlufir R8T 6 FHeESER protocol
ideitHiddabye  thérinditdi6r B testablishr E@fRuAGEtiona wiingthost computer if the

interface. 5
predetermined count is exceeded.

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.
8. The method of claim 7, wherein the preferred protocol is the MTP 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.

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;

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;
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16. The nedi a storage device of claim10, further
conpri si ng: a connection counter which counts
the nunber of times a physical connection is nmade to
any host conputer, the counter used to force the
device to attenpt use of the nedia transfer protoco

if the count exceeds a predeterm ned val ue. 10 %é The, ., ..
medi & SEEERGEIEY reRespting whigh pectogal s dast sesepisiujip gstablishing
Bmrh A GRUNE RNy ﬁﬁ@l‘eﬁ?‘i‘ﬁ‘y@mﬂm of time between

physi cal connect’i ons [ nost conputer, the _
countinternabemitroblogisr which keordimetics deteetingt ancatiachraend of thet dewvice to a

i ransf.er ot,ocol .if the .co exceeds . .
ERReL AR BB hoihd o PHR ER S ERERE ufosol i dgining o
prisvitised drdet ofata tpaisfet rotécols) B finitidlgirotoods] for catnanication with the

st orage devi ce contai hing a, dat abase, the nedia

el hogecapii elogically ditrongedlingeaand sepophecting & therigyest host computer
iP EIQJP col ARO[ GRIPILS AP the initial R{Qﬁbﬁcﬁds”ﬂﬂ@d to initiate
physi cal attachnent of the device to a’'host conputer,
comenwhivations withathe ctarget bbstusinmmtens attemptingt wsingathe prioritised data

transfe ocals,.th rotocol s conpri sj S

e3P erBlosP 00 B mpfoeBL A RnBHs P18 BFFSt host compute,
whepdiakd sdebfiPdata transfer pidteovdtis NYs preFerd@ thaprthe iditidlsdeh transfer
data transfer protocol, list, the use of g fi rét dat a

nrotgepl rasporgingt tgcthe msipritised datd ftramster, protqepl bist, gnd getting the success

ihdieiSH e @ WASH! pr&%?&]rvba%ispgceﬁg?uli 8t EdrAtnuichtRINB With the target host
protocol; 25upon ‘failure of the first data transter
comptitst,ovherain thei suc@seindivatou isiused o a subsequent physicalsattachment of the

0 te | qgi cal.l y,di sconnecting the device foll owed
c%i’/{g?gogﬁeidﬂ? g?BE%?]%&Cti ng the device;

attenpting, using the prioritised data transfer
protocol |ist, defini n% a prioritised order of data
iy andemediastiorags devissof gleim 1QJugher compEsinganst er

Pr ot QGRlabkeé tb Borélfi¥itfl Sredia on the device; and
a multiplicity of index flags, each associated with a respective multiplicity of
storage regiorfS of the database, each index flag, if set, indicating that an index of digital

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).

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.

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.
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30 wherein the second data transfer protocol is |ess
preferred than the first data transfer protoco
according to the prioritised data transfer protoco
list, and wherein the second data transfer protocol is
a successful protocol in initiating comunications

Wi th the host conputer; and setting a success
flag to be an indicator of the successful protocol,

yer el‘lfé th&fa ﬁHfé%E 3§v1£é &lgsldlﬁ 105 GflerRih the Eﬁ%&%ﬂh‘&@faee comprises one

physical attach he deVice to a host conputer

¢fce ¥8Bduterfage, ﬁmmreahteaﬂacee apVikp ingerfare) an Bthemetringerface and, a Sonet
% ut er-readabl e nedia of claim 18, further method

PEPER%Sr conpri sing: testing an index flag to

determ ne if awite to menory was perfornmed when the

devi ce was_  oper at ed usi ng.the MSC protocol and, if

& ue, T}lﬁdﬂ%ﬂ‘? ﬁgraaﬁ devieseaf mdl FT GRERRTEIMEN t he

dat a ion i
20, Troc b CedineE Shigidinl ”‘9 SHROPEPt FnEs @ 3hyyied Sonnection is

mddwtvdalfwhcnsm somputen rthe mlgxters@né ite Jorae they dévied to attempt use of the
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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
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;

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;

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
transfer protocol is a successful protocol in initiating communications with the host

computer; and
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setting a success flag to be an indicator of the successful protoc’ol, wherein the
success flag is used on a subsequent physical attachment of the device to a host computer

to select an initial attempt protocol.

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.

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
attempting 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.

22. A media storage device hereinbefore described with reference to the accompanying

drawings.

23. A computer-readable media hereinbefore described with reference to the

accompanying drawings.
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