BUS ABSTRACTION TECHNICAL FIELD [0001] The subject invention
relates generally to networks and bus systems, and in particular to a
programming model of bus abstraction among protocol buses and/or
networks, for a unification thereof. BACKGROUND OF THE INVENTION

[0002] Increasing advances in cgmywestee oo (e.g., microprocessor
speed, memory capacity, data transfer bandwidth, software functionality, and

the like) have generally contributed to increased computer application in
various industries. Ever more p&ﬁ&%%@%ﬁé%t@ms, which are often
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requests originating from external sources such as the World Wide Web, for
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employed. frintaifacinp peaipbsrals and devices to computers. For example,
a Universal Serial Bus (USB) having its own protocol, which supports three

transmission speeds of 1.5, 12, and 480 mpbs, can be employed for USB

devices with different dgiaERegIOENIN @RS INSEIIIRUNication
software and hardware within .the host computer can mediate the connection
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comprising a number of layers. One such layer is.a physical layer which
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Universal Serial Bus (i.e., the formats of the USB transactions). [0003]
Aﬁ%‘fﬁ@?%é’b%\@%%f?@@ﬁcﬁ@%u@@imill%.li‘lf’él rl9’§§’§f‘éﬁ?£ﬁ%l{rﬁﬁ‘ﬁéH°ﬂ§ as the

aveialdleviniéonay sfpessompl €OMpUtrscivdhatmMaoyatihe deuiedspoebus
connects via USB today can also be.connected yia IEEE 1394 (provided th
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playSigahiaines thaddniriactmbrayilyiviiie shedinkdayet, sofeire and hardware within
the host computer can mediate the connection between the communications network and
the Universal Serial Bus. Like many conventional protocols, the USB protocol is a
layered protocol comprising a number of layers. One such layer is a physical layer which
defines the electrical specifications of the Universal Serial Bus. Another layer is a data
link layer which defines the types of transactions permissible on the Universal Serial Bus
(i.e., the formats of the USB transactions).
[0003]  Another bus protocol, IEEE1394 is similar to the USB standard, which is
available in today's personal computers, in that many of the devices one connects via
USB today can also be connected via IEEE1394 (provided the device supports IEEE
1394). In addition, IEEE1394's support for isochronous transactions is ideal for the
connection of devices that send a fixed amount of data in each transaction, where the
transactions are equally spaced apart. There are a number of layers in the IEEE1394

protocol model, such as the physical layer that interacts heavily with the link layer, which



Is responsible for setting up the software driver requests into valid IEEE 1394
packets to be sent across the wire. In addition, the bus management layer
depends heavily on the physical layer for correct operation, this layer is
responsible for: assembling bus arbitration packets to detect and prevent
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isochronous transfer times. [0004] In addition, emerging networkin
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inside and outside a computer chassis. Accordingly, the clear distinction

baRRERHIRRARLT B IS driErbandrREisns U HiBIRRSh Qb P HefayAning the bus

ingreasingddatasatesi of nevheamsatiantadnelogies. New properties such
as capacity aggregation and reservation protocols as well as intermittent
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in a slower pace and regy on existing APIs. [0005] Moreagver, wireless
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important feature that has to b%élsaulpp.orted by the bus management layer.
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and.Internet Protocol (IP). For example, in_general such bus protocols and .
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ingathas 6 oy dartaecpiotit eha asiccurderstandingmf one or more aspects of

thﬁ&ﬂ‘é?”“%‘ ‘[];Qiga?ryerrt]{rrlll%,r higre exists a discord between conventional bus protocols
and Internet Protocol (IP). For example, in general such bus protocols and their related
programming models are typically bus specific and do not provide services such as
access to the Internet. Moreover, IP typically is not enabled to leverage signaling
capabilities of buses such as isochronous transfer, clock synchronization, discovery and
the like.

[0007]  Therefore, there is a need to overcome the aforementioned exemplary

deficiencies associated with conventional systems and devices.



not an extensive overview of the invention. It is intended to neither identify
key or critical elements of the invention, nor to delineate the scope of the
subject invention. Rather, the sole purpose of this summary is to present
some concepts of the invention in a simplified form as a prelude to the more

detailed description that isprepaniry gremaitervieQeehkhe subject
invention provides for systems and methods that facilitate a unification of bus
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and/or services and also higher level protocols, to multiple bus
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programming models can be implemented that include semantics for a
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a bus and/or network, . to provide a signaling mechanism for a discqvery of
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f
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semsdalges 3f medium priority that typically are required to transfer rapidly to maintain a
substantially good control of the various devices. Similarly, the association component
can determine a trust established and the relation among various devices of the buses.
The association component can further authenticate devices and/or services by employing
credentials previously established, such as challenge response protocol methods or public
key infrastructure. Moreover, the messaging transport component can perform
encryption to assure privacy of communication, and can be operatively connected to the
association component.
[0011] In arelated aspect of the subject invention, an addressing scheme can also be
employed for specifying the application program interface (API), and the devices that
communication thereto is desired, wherein the bus abstraction system can act as an
interface. Accordingly, such addressing component can provide a standard way for the

various applications to refer to the devices on the bus or network. Moreover, semantics



can be provided for: a streaming component, a bulk transfer component and
a clock synchronization component. The streaming component can typically
satisfy latency requirements and delivery of time sensitive information in a
reliable manner. Like wise, the bulk transfer component can facilitate transfer
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messaging transport component and the streaming component. The clock
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that each bus naturally implements, so that devices can synchronize or that
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R RRRL blReaeckh B Pl oRERHOR- L RSy R &5 KAt T igp&diigh
ohtharhty RRNRILAY thibad et Aspe By Sueh GRSt acigreeancRock

positioned over a network, to treat the network as a bus, so that applications
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protocol based bus technolagy, such a USB, IEEE 1394 and_the like, the
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adaptation component that is associated with each bus technology. Such adaptation
component can enable a bus or a network to implement the abstraction system of the
subject invention, wherein from the application side the bus abstraction can appear
uniform, even though the adaptation components can operate differently for a particular
bus technology. Such an arrangement can encourage re-use of device specific
applications and device drivers across multiple bus technologies, which can permit
leverage of intellectual investment in a single device model across a plurality of such bus
technologies.
[0014] In a further aspect of the subject invention, typically no change to wire
protocols of existing buses is required, as such devices are currently bound to their
respective buses, e.g., the invention serves as programming model for the implementation

of existing device models. Accordingly, a single application program interface (API) can



respective buses, e.g., the invention serves as programming model for the
implementation of existing device models. Accordingly, a single application
program interface (API) can 4 be provided to send messages over a plurality
of different buses, and support a device class, regardless of the bus type or
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accordance with another aspect of the invention. In terms of layering, such
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models allows the unificatjon of protocol buses and nggd/store buses (e.g.,
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To the accomplishment of the foregoing.and related ends, the invention, then,
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apparent from the following. detail escription of the invention when
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annexed drawings set forth in detail certain illustrative aspects of the invention.
However, these aspects are indicative of but a few of the various ways in which the
principles of the invention may be employed. Other aspects, advantages and novel
features of the invention will become apparent from the following detailed description of

the invention when considered in conjunction with the drawings.

BRIEF DESCRIPTION OF THE DRAWINGS
[0018]  Fig. I illustrates a schematic block diagram of an abstraction system that can
bind applications to a plurality of bus implementations and networking technologies,
according to an aspect of the invention.
[0019]  Fig. 2 illustrates a plurality of buses that interact with an abstraction system in

accordance with an aspect of the subject invention via adaptation components.



according to an aspect of the invention. [0019] Fig. 2 illustrates a plurality of

buses that interact with an abstraction system in accordance with an aspect
of the subject invention via adaptation components. 5 [0020] Fig. 3 illustrates
various subcomponents associated with the abstraction system that can

ingygle) serpantic fRiateisERUKTY SOMRRNAM @ MEKIFGNY HIRARPAEtraction system
comfonent, and an association. component. [0021] Fig. 4 illustrates
i
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toad elpieshasmeat ftbemubiect invention. [0022] Fig. 5 illustrates a
particular layering arrangement in accordance with an aspect of the subject
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ageoRdRReEoNIIRAR asPrREld abpre IriRGuBNNiiRRIRIR4] Fig. 7 illustrates a
brief, general description of a suitable computing environment wherein the
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DESERID]dMntlddE INVENTION [0025] The subject invention is now
described with reference to the drawings, wherein like reference numerals
al@7sHy 1oty T ikateten ROt o8y Kb s AN ERFEREVIHE cordanssiiviin fgp aspect
p@lﬁﬁé@ﬁt@&@ﬁﬁ{aﬂﬁﬂgn, numerous specific details are set forth in order to

pravide a thorough understanding of the subject invention. It may be evident,
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block diagram form in order to facilitate describing the subject invention.

[0026] As used in this application, the terms "component ... .. handler,"
"model,” "system, D@t ke BIEC RIPTHON OF afRtoNVEONTIUNE-related

entity,_either hardware, a combination of hardware and software, software, or .
N T S A 4 G D AT B ARy Wherein
taikeindeRYOaasRIAINAIRGIM 8o pIReesdite al@rReestatuaialjent tad following
executahle, a.thread of ex cution, rogram, and/or. .a computer. Bty W%%/.Of
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to provide a thorough understanding of the subject invention. It may be evident,
however, that the subject invention may be practiced without these specific details. In
other instances, well-known structures and devices are shown in block diagram form in

order to facilitate describing the subject invention.
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[0026]  As used in this application, the terms “component,” “handler,” “model,”
“system,” and the like are intended to refer to a computer-related entity, either hardware,
a combination of hardware and software, software, or software in execution. For
example, a component can be, but is not limited to being, a process running on a
processor, a processor, an object, an executable, a thread of execution, a program, and/or
a computer. By way of illustration, both an application running on a server and the server
can be a component. One or more components may reside within a process and/or thread
of execution and a component may be localized on one computer and/or distributed
between two or more computers. Also, these components can execute from various

computer readable media having various data structures stored thereon. The components

can communicate via local and/or remote processes, such as: in accordance with a signal



can be a component. One or more components may reside within a process
and/or thread of execution and a component may be localized on one
computer and/or distributed between two or more computers. Also, these
components can execute from various computer readable media having
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via local and/or remote processes, such as: in accordance with a signal 6
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a network for example the Internet with other systems via the signal). [0027]
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send messages over a plurality of different buses 115, 117, 119 (1 ton, n
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example, such abstraction system 110 can specify a manner applications
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without typically knowing the specifics of the bus or netwaork technology.
[0828] RLASFABHCH; G i fopus e 185 SSprblot R EEEGY the

tesiyedpaid suehias ik nivarsalaSeial & s (WiBout ieyprchddand ithetikepecifics of
eﬁ.,rﬁus system ]1115 Ean be a USB bus. Typically, such USB 115 can be an
eSS BURCLY R eEIPS % for example connects external peripheral
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sides are connected via the physical bus of which the USB cable is a part of.
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inbasfacs fan datatioansferconam@asition dgyibéeidépherals protocol that supports serial
data transfer between a host system and USB - capable peripherals. In addition, the USB
system can be composed of a host side and a device side. Both sides are connected via
the physical bus of which the USB cable is a part of. Typically, the basic responsibility
of such host can be to supply a control interface for data transfer, whereas the device side
can provide the user with various functions. The host side itself can consist of a USB
adapter or USB host controller hardware layer and an upper-level system software layer.
The host controller can, for example be responsible for transferring streams of data
between the host and USB devices. The host controller can provide services based on
parameters provided by the host software, when for example a configuration is made.
[0029]  For example, the system software for USB can consist of two layers. The top
layer can consist of USB device drivers. Such drivers can establish a connection to the

device they control and use the USB system software functions to configure and



can provide the user with various functions. The host side itself can consist of
a USB adapter or USB host controller hardware layer and an upper-level
system software layer. The host controller can, for example be responsible
for transferring streams of data between the host and USB devices. The host
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software, when for example a configuration is made. [0029] For example, the
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they control and use the USB mss}/stem software functions to configure and 7
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communications between USB device drivers and a host computer, load and
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120-124 illustrated in Fig. 1, can be a system area netwark or other tyﬁe of
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capable of running or executing one or more application-level (or user-level) .
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vices that communicate over various networks, between applications and buses,
between processes on a computer and the like.
[0031]  Fig. 2 illustrates a plurality of buses 1 to n (n being an integer) that interact
with an abstraction system 220 in accordance with an aspect of the subject invention via
adaptation components 210, 212, 214. It is to be appreciated that even though the subject
invention is primarily described in context of bus operations, the abstraction system of
the subject invention can be positioned over a network, to treat the network as a bus so
that devices on networks can employ the same abstraction system 220 for
communication.
[0032]  Such adaptation components 210-214 can enable the plurality of buses to

implement the abstraction system 220 of the subject invention, wherein from the

application side the bus abstraction system 220 can appear uniform, even though the



between processes on a computer and the like. [0031] Fig. 2 illustrates a
plurality of buses | to n (n being an integer) that interact with an abstraction
system 220 in accordance with an aspect of the subject invention via
adaptation components 210, 212, 214. It is to be appreciated that even

thelgtuthe suhigshcltventon is prmpeivdegasibadyitranig@AUsus technology.

operations, the abstraction system of the subject invention can be positioned
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Such adaptation components 210-214 can enable the plurality of buses to
infRERl EREAPRAANLERNLY O RYStETneboRisIRE S ScPiVaRt BHS-BHEE R Hbm
the: EpRlieatgeH side the bus abstraction system 220 can appear uniform,
even though the 8 adaptation companents 210-214 can operate differently for

a 99~ uIartish fldhhSI6E S SRR i Artth et FATL SRE AT FA JRERQENgs

devise peedels aaiappiiobiiipie s deahpriagies oMheheaa REFEIRYBRAGRIdes a
of intellectual investment in a single device model across a plurality of bus

tehAORYRES SURRLRESTARS SR SCL S VPRI LR TR0 BgesaeRyFayd a shared
Eaghasiibeiro €ssagrIDYSRs 230 240,t8 PEfRnsPeSiRlizstr ddansROmiRgage

messages befween applications. For exaraple, each of the message buses
cahACRIdES eé‘gﬁ%? gledd thﬁﬁBﬂrﬁfé%ﬁféngh%?ﬁég,Pi%Vé B COmMmeR language

coRnmenddaessagas nthaishatedvirflasisusupslionisapdinpavesnrssages
to recipients, Such agreed Lt%on message Hsﬁ;[;emas can be agfstract.ed via

tHTQSSRAS TP RYRSES F3HUHS By d BRI Gy B LR ERsH bsatsan of
that capjsatficate eV envpdidstappilcations anddusrsn RIMRE Reploee Sseamiliar

of camputers and the like. Typic IIy,({J employing an abstraction system of = .
s ey A in realien iior delhiehas (e seies o garaladevice
toledaimitianppitbatihumieshnolagy thaiisserpplayeatdosdelivatngitdey the
ma(jjssa etoa tarti #:(?r degii?ce. Eﬁ!nstead, the a EE)éiCﬁtion mereg/ Easses thet
S A R oS )N s B A S B e
message tusl] atdthpphiessagatbiateaisnoris hebunassagectalatbwiharshared
aplg)gications that are Iis{(ening for bus messages through a shared
infrastructure or network.
[0034] In a message bus environment, in general, an application that sends a message
does not have individual connections to all the applications that must receive the
message. Similarly, an application that receives a message takes the message from the
message bus. In such environments, internal optimizations, routing, buffering and the
underlying transport mechanism can affect how the messages travel to the receiving
applications. Additional logic can be incorporated as part of the participating
applications. For example, the sending application can insert sequence numbers into the
outgoing messages, and the receivers could use those numbers to reorder incoming
messages. Typically, an application that sends messages through the bus should prepare
the messages, so that messages comply with the type of messages the bus expects.
[0035] Likewise, an application that receives messages must be able to understand the
message types. The abstraction system 220 of the subject invention provides a single

application program interface (API) to send messages over a plurality of different buses,



infrastructure or network. [0034] In a message bus environment, in general,
an application that sends a message does not have individual connections to
all the applications that must receive the message. Similarly, an application
that receives a message takes the message from the message bus. In such

eRXHQNPRALS dBigEpal ARlIIAAIIRRSo fKIBGs BRI ABEINErHOASHYIBELS a
transport mechanism can affect how the messages travel to the receiving

apHiEARRE AR AT R AR TSR g2 e RBRSAF At Tom an

appHGaiens sfde! SPpelscdRe 88 B0HIGAPRHE AR GAM NS SR AEBe modified.
numbers into the outgoing messages, and the receivers could use those

B} toMOETAES i ABAIHGE eSS 2505 240 i sAm Rt ek oA th s s,

MRRRAIRS QLS hieh ks SRaUI bR eRATEI SRS FIRRSAUEEd /SR thabMNESTAIORes
comply with the type of messages the bus expects. [0035] Likewise, an

appikats Iag dtanivs- HRRST i 4810 aReksY St kRS 1§Aeioqys data

typassfaherabsiaaion fysiamtRia1ohtie suaieshsMenti AR PERREISSHASINGIR,
application program interface (API) o send messages over a plurality of

AR PRAUSST NS AoPPRIORRILE YASECTRYSTUIES ST 430 BIRY{p&tsranteed

pdRealy ThisreapbEsgnts a programming model under which the abstraction
s\yLstem 220 can appear uniform from an a%[‘)lication side, and protocols can

VB bnithBLA SR S BARAHRA T B WIS 1O VB 36T RIGHbb s afigegrdata

theahuises 230pR4cAbtheanabe amikEdal b39h by Rasmumniediis apbidhtions
performance serial(Pus that allgv_vs addition and/or remaval. of devices while

thSTHEG IR ST HHS SUPISETEHA LS IO TEE i fl ery reduce the

ispehl FotSosidycb iranEigr. Morexamme IKERI394i60a L memditdtiaRpedderd] layers

and store applications, asynchronous transfer can pe appropriate, wherein
SRRV 557 HUS/EHSBA AR AP PRy TaBof et can

addifirat isahBIBRIS dataHiaiste heanporadide Rdmiebiydonacanied catdection

o e og e Tk o e mparL L el

jusiyinchirogodeliverissebite@ibpacieadiétivegstly buffering. Moreover, the

B T R B USRS PR Y s
protocol write, read and lock commands, wherein a write command sends data from the
originator to the receiver, a read command returns the data to the originator and the lock
command combines the function of the write and read commands by producing a round
trip routing of data between sender and receiver including processing by the receiver. In
accordance with the subject invention, typically no change to wire protocols of existing
buses is required, as such devices are currently bound to their respective buses, e.g., the
invention serves as programming model for the implementation of existing device
models. Accordingly, the bus abstraction system 220 can function as a single application
program interface to send messages over the plurality of different buses 230, 240, 250,
and support a device class, regardless of the bus type or protocol.
[0039] Itis to be appreciated that although the invention has been described primarily
in connection with a USB and IEEE1394 bus, other protocol based bus technologies,
such as; Peripheral Component Interface (PCI) Express, Ultrawide Band, Bluetooth and
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connect to the IEEE 13 94 connector and provides electrical and mechanical
connection between devices. Likewise, the link layer can provide data packet
delivery service for asynchronous and isochronous packet delivery. [0038]
Also for the IEEE 13 94 bus, the transaction layer can support the

asyOaRENPUS: Eﬁ@&%&fé@’%ﬁ%tffé@@lﬁ@& lackRMMBAGSy Whe R BWFHS is a high
command sends data from the originator to the receiver, a read command

reEHRE TR Ga s 16 @ WRgRsa P dRte eI ek de BRSSP it i thaf computing

funtioshahthecwiie addaas comppandsh¥RradHrieu s RN RrQUIRe-ab
data between sender and receiver including processing by the receiver. In
g&h}%fe ¥ Rhwsie bsitcoRs!

alRgrdh e Ritthh B RrEon rsktts, Ksi
ofERyiRis G s QSR iss RALHIRHhuATSHCRA RBYIReSHAEr G UErEEshhients tptheits are

respective huses, e.g., the invention serves as pro%ramming model for the

inpIEFL HdRe frurad ey delrRe o s A cardinRfy MRE IO A bR tion

SYRIR{hRARCMIpOIINNAG rsiplengRpIGASIRM PIRGHINMBIOTASRIQISANT (e.g.,
messages over the plurality of different buses 230, 240, 250, and support a

ABTACSARE MG e IR B Hh BRI BB RSP eR58T] Pi6e18 R urce identifier),
appresiatadihppaliheugtetheyneantipmam besndgaaihechiimadiyedfes). The
connection with a USB %%IEEE 13 94 hus, other_protg)(;ol based bus

el CAHEHIGiES (SEcA U PEIBHERA) CEMBITART HREFAIR I ESgeN of a memory

UlteawdeeoB amhe Blaiaaiit ades A dhelikefraaskisiniegsatetwiitbhtheosubjeCtor
invention. Briefly, the PCI Express is a hi Performance, geaeral pur%ose
1R TRESEHSEY B riltdbersg mwaﬁe% 8MpLBAY AR SRR dRe

phaitbassas of he e Iy esg. anbbiieciunetealdegudiiep dippiateral@igitiak between

layers: the transaction layer, the. data link layer and.the physical layer. PCI
i {Rlo R ERLE TS SRR LR E AR Y SEtm GO e Do

Parkeitarkejosmsdsiiftie yiapsactioduane Haitint laygisioieairyihe 2.4 GHz and

TR T R T

ineludeenaeitiuasientita(eich, wouten idesifiantion tansactiomiyiae ¢gtd such bus

R o) e At eson T Ut B,

trangacii oypithiey dackeinin divdpscatichidnkd baldedisoliggion of which is

OT(%E%:] forFig. 3 illustrates various subcomponents associated with the abstraction system
that can include semantics for a discovery component, a messaging transport component,
and an association component. The discovery component 310 can permit devices
attached to a bus and/or network 350 to provide a signaling mechanism for the devices to
discover each other. For example, in a distributed system, it is often necessary for an
application 360 to discover the identity of participants in a protocol; e.g., a new client
needs to determine a set of servers that serve a subject; a new server needs to determine if
any clients have pending requests; a replicated sever may need to determine if any clients
have pending requests, and the like. Put differently, the discovery component 320 can
identify the participants in a bus and/or network 350. For example, it can be required to
determine the set of servers that can serve a subject; or a new server can be required to

determine if any clients have pending requests. As such, a discovery protocol can be in
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purposes of brevity. Likewise, in general, Bluetooth is a term used to
described the protocol of a short range (e.g., about 10 meters)
frequency-hopping radio link between devices to allow wireless connections
between the devices. Bluetooth can employ Gaussian frequency shift keying

toRegEkIALE e dafaledisquanaiar daunghaitibig nslii cARRPIQA the other

point-to-point or point-to-multipoint communication. The subject invention
cRAtHePRiEstE @ st o setween an application that is unfamiliar with

syebdrys teghneingigs Withsthah buananatbenaRligrlion ean BRRRYISIenbUSility
and interact therewith, without typically knowing the specifics of the bus

telOHHBIBY MSOHEP il IR R AT S ebe b Eits Ssdbeoatsel witpsages
theAbsRRIaN HBRMNNH Gy teldaleserneREealty febiseObERtomptly delivered,

componentla messaging transport component, and an association
cONASGHENE. WH@(?%\? &Sthponent 3 10 can permit devices attached to a

bygoangl/or netw@ttosShitapivide R Sidrraling, MeGRaMIEMJIRCHhe EaYIESI (Qan
discover each other. For exwnple, in a distributed system, it is often

nEISRUR ol it AP R 668 HRTSIL PR IRy DEPAPGR BN BHsnd/or
piiecslk 8 W, dRewEahaitk, RardsstRalersinicethsals Rbseqvers dhatisepus sical bus

subjegcs']([;%a new server needs to determine if any cIien%h ve pen?}iélg .
reEUSENat SHERRYY SeGUF R T R RS SRR b s tifeARgociation
pebipehtaguestbeRnrd iR Vikes PRé Cilferantyfdhe sliseovesyicompasaniczdd to be

can identify the participants in a bus and/or network 350. For exwnple, it can,
béSFéla?fﬁa "fj}e{f’e SRS RS SBOWA S0 Dah HpAUULred a0 o prnter is

n@eh&RTVaheantitsikdesnedtoudeternig Fanyslients hayaswesiditg component
reqF ests. As such, a cﬁigove otocol can be in 11 the form of "who is out
ths paf

 BREBOtHET UGBS Rt RSHIHIFRL 1R B9 i pAgent can be
des¢igated ibeie siadeick1Qdhh&invtaslylitihemessagingiiransped peevepaieriquired
330 can provide for the ability. to transfer messages, f { exar%)Ie éjransfer of tor i
cBiPSI AR A g8 S ¥ STBIF OISt BT THE Sy duteE SHPDE SBR B AEEIL A HrGPRAter is
masseyemthat dypieatiynaed da hsqiahpill defiese detiocagehieaigiteamnidahe
the devitces. L 0 n addition, and as ilwfgtrated iH Fiﬂgg 3, tt‘;e ssociation. )
cSPBRHEREA LR sRtanhImg s NRRelP s RS AbRS S iR aHee e
varauB dewioels @fvtienbusiantherassociation component can further authenticate
devices and/or services by employing credentials previously established, such as
challenge response protocol methods or public key infrastructure. Moreover, the
messaging transport component can perform encryption to assure privacy of
communication, and can be operatively connected to the association component.
[0043] Referring now to Fig. 4 several additional subcomponents associated with the
abstraction system are illustrated. In particular, the subject invention can provide
semantics for: a streaming component 410, a bulk transfer component 420 and a clock
synchronization 430. The streaming component 410 can typically satisfy latency
requirements and delivery of time sensitive information in a reliable manner. Typically
isochronous transfer can be employed for streaming data that is time-critical and error

tolerant or in real-time applications that require a constant data transfer rate, such as an

Internet telephony application that is carrying a conversation in real-time.
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network 350. On a network, when security requirements so require and the
physical bus itself is not sufficiently secure, a two way trust can be
established via the association component 340 between devices. For
example, for a printer device the user needs to be assured of where the print

jofSowW upcRast ok BRI ZRG AR QRS EIISNERABHTAR of

establishment of such trust can be supplied by the association component
3handwidth And BB A RS ISR, LPRSHURLMRAHDFSr SQEK SeeBEalig IEEE1394

CHMPARERIGRALIE oMiiaadiAS éh&@aﬁalcaimeﬁemey@Kr@mf?éwbandmdth
varlous devices ;froves the required association. For exa @Ee the fact that a

ARSI RDSE ARG BUSHERRE TSRS LR P9S CARASATARANE dESiRRgrations,

thﬁi@tﬁ@ém(‘déﬂ% {EFRAHROIVIBIWREDS N E P HERSF AN LR CRATABU RFIRS BB, timely
USB environment. Nonetheless, such may not be the case in wireless and IP

el dhnadad %%%&.&t?&%ﬁ%&ﬁéﬁ?%ﬁtﬁﬁﬁt@rtgaﬁ#éﬁt.cate

dwcmff anaifﬂtreww@E@&Ml@ﬁmﬁyﬂ@ﬂ@%ﬂtla@wm@%m&tehbﬁmﬁ low
such as challen % response protocol methods or publlc ey infrastructure.

MITEBEH RS 2 SUHRES PP AU e RRESHRRg Gransport
agsHipoRBeaYIahCaraaMURICabRpoaBSt. ca@@eagpemtw@mmo efdedd® fhedevices
association component [ 83\991] 3] Referring now to Fig. 4 several additi

l
SR RS BUBET - BRI I BERER S S B Are etieRd ety ory. but

padistianvbersupiectinyanid R G iide ySefianiiesntorsechtie @Mmiigs and
component 410, a blés(r transfer component 420 and a clock synchroni ?tlgor} these

436 PPRE STASAIG COMPBREITHY 6 LaK et PRAIF 84S A BRBRA) acceptable
retgperﬂlsmoetsoﬁocgdedwgas ﬂ;dlﬂaﬁt?)iﬁﬂlﬁv&;ﬁﬁmgy’f]}%l%ﬂéﬁa reliable nr;]anner
Typically isochrono ansfer can be employea for stre data that is
TR o L oK SR A Al TP ARRC b & R YA i roution of
coﬁgtamtzd@t@tcwiﬁcfelw@éeﬂﬁm ARBExdMiseey teimhﬁﬁg appipeation thalkis
a.conversation in real-time, 12 0044 More ver, isochronous data in
o LA it B it BAGURFA Sty ehronize or

rrt&mrthw KR0S GAstes wih rbe@mptewtthaesﬁaﬁam Huds Thati¢ally, various
C ﬁable of tr@nsfem audio and v (g o over the bus a re uired bapdwidth.

58 FBREDEY TN 8ﬂlt|a§1r?§fgetns 5‘?‘36@3@56? %eg fhtot’ﬁ'e tPANSRE e
operagianssfanetithe datandabetydngheguad tywithalkt asds Wkseidlrdaized between

iS%Chég\rI}(c)lejss ath nﬁgecrgmtll)rlrltt%ly For example, if there exists a rapid trade off access on the
bus, and it is done in regular intervals, then such intervals can be employed for clock
synchronization. The subject invention can leverage the existing synchronization
capabilities, for example the high clock synchronization capabilities of an IEEE1394 bus.
[0047]  Fig. 5 illustrates a particular layering arrangement in accordance with an aspect
of the subject invention. As illustrated, a hardware layer 510 can form a base of the
layering arrangement with a bus driver layer 520 positioned thereover. The bus driver
520 can be specific to a bus type, and can be positioned below the bus abstraction layer
530. An application layer 540 can be positioned over the bus abstraction layer 530. As
such, the bus abstraction of the subject invention when applied to driver models can

allow for a unification of between protocol buses and load/store buses (e.g., CPI).

Accordingly, device class support can be shared among, load/store buses, protocol buses
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data delivery is valued much more than accurate or complete data transfer.
[0045] Likewise, the bulk transfer component 420 can facilitate transfer of low
priority items and messages without impacting the operation of the
messaging transport component and the streaming component. Typically,

buliatiprsier L tetbiordrricesintatbpaNealas e RN R SIBALRAPT) can be

transmit or receive and need guaranteed delivery, but do not have any

pRFa¥idas turrndintestieesoney rebunti ehdifiient Jusssid supppreaskisgclass,

EXen \NBEY-IOMUOb & easl Hg)axsebiransfers are in general acceptable for
these types of devices, so Ion% as the data is all eventually delivered. [00461

Al984#e cibisk SyHuEpHAIS A8 eiPesAEsite hasasiteeovith an
high aeeHre)sehek asrassohe TsmianSIARISIRBPNYNGIRIGEAREHYS

clock synchronization that each bus naturally implements, so that devices

cARLATERRLMIPESE? HTAPTREYNALAISLANTE BRI dMIC PSS ShEpaRiatgs With, by an
regRgchiiat fusahicaliisiva g snipieas] AR YOS AVRERIAR R or parts

different manner and based on type of messaging being transferred there

BRGNSt ARgha G4ty deiektiationiain Soerds A ihthe arbisalithaf the set of
deviaamaddthe casppesalieh experplasiifytheqacsxisikarhapferiagdamfhg and the
access on the bus, and it is done in regular intervals, then such intervals can

b %i%\aré%a BoK %%ﬁﬁ%fﬁ&ﬂ?ws dORESIARDRIE e 1eVetale? Proper
the®xising syngvienizapencapaliliiascfosxampfer the Mgmalgekr bulk transfer,
synchronization capabilities of an | EIE?'%394 t;\l%?] [BOM] Fig. 5 iIIH%tr tes a
AR R85 PG A G P HEEIS U Rt '3 BESREETHIS Sayjecer parts

infRASEIN. M i bisteated sadnasdveticnlayenbd4Dcan ity mbasaiehtion feature of
layering arrangement with us driver |ayer 520, positioned thereover. The
P S A B st S erAb et e LSRG Wlargnge. Such
then busiahstriaction ayeurbddrdmsapplieatiemiayer 24t sambigiplositioretinologies,

over.the bus abstraction layer 530. As . such, the bus abstraction of the
T AR S LR o) s el e o

batngen protedg! Misasteshcddadstomhin)Sasnieug appRdatioAstty thivdlys abstraction

device class sypport can.be shared among, load/store buses, protocol buses
SR RO ABy T G L BIRERSH brogram mterface

(ABoxepN bwmr@ﬂ_ideddmpﬁnﬂmﬁ&a&gﬂﬂwwalpdnﬂalﬁscﬁbd&ﬂwmm buisssries of

a%?ogkjg Pe%gegegteel\{{gg (g: %%?fous events and/or acts, the present invention is not limited by
the illustrated ordering of such blocks. For instance, some acts or events may occur in
different orders and/or concurrently with other acts or events, apart from the ordering
illustrated herein, in accordance with the invention. In addition, not all illustrated blocks,
events or acts, may be required to implement a methodology in accordance with the
present invention. Moreover, it will be appreciated that the exemplary method and other
methods according to the invention may be implemented in association with the method
illustrated and described herein, as well as in association with other systems and
apparatus not illustrated or described.
[0050] Referring now to Fig. 7, a brief, general description of a suitable computing

environment is illustrated wherein the various aspects of the subject invention can be

implemented. While the invention has been described above in the general context of
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regardless of the bus type or protocol. [0048] Fig. 6 illustrates a methodology
600 of bus abstraction in accordance with an aspect of the subject invention.
The methodology begins at 610, wherein the bus abstraction exposes a
capability of discovering a device to be communicated with, by an

appligalieNe kRUAINNRLE A BUIRGEAR SIHRIRY YR BsRATh Al RHIRSS OighiP@er and/or

device or parts thereof. Next and at 620, a determination can be made as to
OB STy RSkl dbin Sanarartldqeognizsdhap Pic Hishtiaharmenbe
regRSiRHKA NP ANESHRIIG dbtheo dike, MoielfeedHerh®), program modules

communicated with the devices or parts thereof At 630, a proper. messagin

treH P RS rRIAE AN SRS RIS SR RS U Ss f6a ﬂﬁ@%#%mwamcu%r tasks
transler ingsidesarhieddn defailsvpiatsabe saeewaiommesiantien the art will

messages to the device or parts thereof. Next, based on such selection and

afBRCR S BmthigHiyateriiedt s be Beastited wifk thrbrempsiggustes
pepgizdeliety, aldnessagede desied RAQaHRs 0t 0r BonAsaRasIentcan

encourage re-use of device models across multiple bus technologies, which

iR R e A Ao MR S A5 Al L ASRHSARHh ORI b &R rlsbel
aemapudi RiIaiyeof Mits dplvesioginsed b prd@aimmBRNslipesElecthehiidsand

abstraction can appear uniform [ﬁgardless of bus technology or network.

(0053 riNs TRBIRRSHEAEIS niBeHURSE RIS isRRSE M AN G LA ARt s a0 %

seesioédhtoekspRtRSative O ENaTions @MeRBean BN sagtspéhR Pied®ftremote

invention is not limited by the illustrated ordering of such blocks. For
e et s IRySip P ETER G GROQIR URtof fowever, some.

Congulr E@Nilp ek odtiheri actaQireyets. it Son tenaraergoitipateatedn a

herein, in accordance with the invention. In addition, nat ail illustrat d@;&ck?, d
RIS SETRHIPB S TEBOPEE o RASTEMJRL AR HRB RS S RCR ca' an
withrite measanisiovantidn.ddoreriesx énplhbecappeeiiadibiatiie computer 720,
exemplary method and other. methods according.to the invention m

B A S S BB SR TSN A TPt el pouples
as el asyicassoaiptaenwithcdidarssystemeantdemoparatihs paddbustiatadtan 1.

oI oo £l 2 ek erml apienciar oo
theistiyjestckysention aasr beuliinpletassies chitoiaitbealRventide hasikeeahe
d%?c():crg%g% éaggl\{e}iq .the general context of
[0051]  The system bus can be any of several types of bus structure including a USB,
IEEE1394, a peripheral bus, and a local bus using any of a variety of commercially
available bus architectures. The system memory may include read only memory (ROM)
724 and random access memory (RAM) 725. A basic input/output system (BIOS),
containing the basic routines that help to transfer information between elements within
the computer 720, such as during start-up, is stored in ROM 724.
[0052] The computer 720 further includes a hard disk drive 727, a magnetic disk drive
728, e.g., to read from or write to a removable disk 729, and an optical disk drive 730,
e.g., for reading from or writing to a CD-ROM disk 731 or to read from or write to other

optical media. The hard disk drive 727, magnetic disk drive 728, and optical disk drive
730 are connected to the system bus 723 by a hard disk drive interface 732, a magnetic
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14 computer-executable instructions of a computer program that runs on a
computer and/or computers, those skilled in the art will recognize that the
invention can also be implemented in combination with other program
modules. Generally, program modules include routines, programs,

CQl'i@]?@l?i%tﬁlt&@&@esm%ﬁﬁ%nedﬁtiﬂaﬁhﬂ%fﬁ[m%étW@Fés’ﬁ}féﬁix@[}d/ Qthe drives and
implement particular abstract data types. Mareover, those skilled in the art

willelssreciates rRinmemiredabls methbawouids Bepidlatiletotigr Gthésta, data

CQIRMERES ¥otaputGORiuiabRNBs INFHOMISIN SR REOCREHAIP720. Although the
multiprocessor computer systems, minicomputers, mainframe computers, as

W%W&@%E}%BﬁQPEE}WSH@PQaH%Wb@gﬁ]E&ﬁﬁd(U%mS@mk, a removable
MigsOREAE IO MRBS EDOTRIRGNATPONAIR GARIBNSh HESHIRE S 8ltthrinBdikither

As explained earlier, the illustrated aspects of the invention can also be

oRipgeelmedia Bt are SHAFTRIS D B AviPORRHIS LS WA @R magRal g eSSt n{lagh

bynkghod{e: pie Cessimo iR RSk et inkadHiraighng aenirdiRiGaliRoDe used in
network. However, some, if not all aspects of the invention can be practiced

oSEHANRIBRE SR N TRV IFP A e ARG Sy SRR ATY SHO STy G g

mashesceR Rattaiadiidpo: RePrrEnemaie MeRarLSIaRan deviaesation.
The exemplary environment includﬂes a computer 7d27‘% including a%grocessli;%q

ubfi0?3h | o SydiERe RGPS LMIAH] S OB BRSSPSR ATVSY B o
SYREQITIGEMPOpEAthNSILHRTTIT SYSEThOe AP BMpRESEERS T Ubthotdkogram

The gr cessing unit 721 cgtjgébe any of various commercially available
3

prBRELES & AR RAREEIRSRESLAPs g Bmatm%ﬁxﬁﬁ&géédpé%rﬂfgaﬁﬁsé

alssngandpedisedsabdiaati pilgcassidentiticidly 1008d)1T bpsystem,kusican be
any qof several types of bus structure including a USB, IEEE 1394, a
oA ol PSS A B BT R A P VARG 5 ARRREfgfy 20 through a

availabiedomaichigointas: dhecsystemangmortgdray.irotheeifpatdeniyes (not

memory (ROM) 724 and random access memor rli(lgﬁﬁMeg ?{ﬁi A basic

in té?ﬂ R}é}@r%a(ﬂﬁ@%ﬂ%%tﬁﬂﬂﬁ&iﬁe%g iRe@ AU 8 scanner, or

trashgeinforesatiod dasvaguedementaryishih toareenpudahd 2thcusih@sanit 721

d%in tart-ur, IS stored é'n Rﬁgﬁﬁmﬂ [0052] The computer, 720, futrther

indHRHSD & PRARY AR GIRIE75 748 (R ERePdL QR Y7580 8 18183Y Rom

ocuiter tedebyertarabler thsks /2dhard paraptigsdtiakeaiiéedd3@r a universal serial bus
(USB). A monitor 747 or other type of display device is also connected to the system bus
723 via an interface, such as a video adapter 748. In addition to the monitor, computers
typically include other peripheral output devices (not shown), such as speakers and
printers.
[0055] The computer 720 can operate in a networked environment using logical
connections to one or more remote computers, such as a remote computer 747. The
remote computer 749 may be a workstation, a server computer, a router, a peer device or
other common network node, and typically includes many or all of the elements
described relative to the computer 720, although only a memory storage device 750 is
illustrated in Fig. 7. The logical connections depicted in Fig. 7 may include a local area

network (LAN) 751 and a wide area network (WAN) 752. Such networking
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e.g., for reading from or writing to a CD-ROM disk 731 or to read from or
write to other optical media. The hard disk drive 727, magnetic disk drive
728, and optical disk drive 730 are connected to the system bus 723 by a
hard disk drive interface 732, a magnetic 15 disk drive interface 733, and an

opHeabHMHE s asRM3Ap FRINAWIYRYS, Ehe Pries\and cthgiuRSSREAMEE, Intrancts

computer-readable media provide nonvolatile storage of data, data
st eBifiputer-executable instructions, etc. for the computer 720.

Afusggh thedasehpligBh MRNtaEtealaie Madimrbevad eifrpieeA @ dan be

disk, a removable magnetic disk and a CD, it should be appreciated % those

skmRReriche dhedesebRSEY offp Yl dhrnkeha WA i ferdersnte HrRiomputdhen

Swetli 2% MAYNEAS GReGeHER ¢ f@siromanenheastapdigitad yieleR @isKkSan include a
Bernoulli cartridges, and the like, can also be used in the exemplar

opEdEMy AR EhECARECTEM R BORHY SRR RSEVSTAGy and/or has

COMBHIRERXFeHIRBIBlISSHY Chans faicResiar svsgtHieiethed s eftba Suiagich as the
invention. 3l[0053] A number 1}ci%j@rogram modules can be stored in the drives

anf TR 758 MAdeRiig AW UpR FAfRY Sy/stam 98K e bF e cappriciidR the

Prgetambué3R.30thethpIReraPoMptkiRs e/ 3. aRthHagleiked a #3B8mERE program
operating iys,tem 735 in the jllustrated computer can be substantially any

cORIAHEFEISRD iSRS S8 R i TPUSHY 1B 0B A RULLS HoeR U neaP B5riiTari 4 the

anehiafe imation ktedhekamoputeinilOdhipiobidekayharshd$dQanebanections
pojnting device, such as a mouse 742. Othﬁ[jinput devices (not. shown) can
in

QY& AT rIPMaRe X B IR A Qe BRAS U R B B HC A QB& B DG cen the
thelikaitdiiese Boempngredput devices are often connected to the processing

unit thyough a_ serial port interface 746 that is coypled tqg the system bus,
00Z], o ARt Oy AR TRl e BEIRATRS B  AhAT O
PRFbEfamuiivE iRl Seiedt burser(tlitoBas/o vaaritersbd oriothefctype: b digplad
devicggiﬁ also connected to the Si/Stem bus 723 via an interface, such as a

vitleBoRdS S EEF BT AR AR IR AIBhs PE Y YEIRIShctgkas the
othehpespEr al ol wikiewies foRh s vRukisuak aslsprakespsalie sphistares

[0055] The computer 720 can operate in a.networked environment usin

AT AR Ao PHEH D ST Fort L LB N U A P60

capmpbibécalfy/rephgented operations include the manipulation by the processing unit 721
of electrical signals representing data bits which causes a resulting transformation or
reduction of the electrical signal representation, and the maintenance of data bits at
memory locations in the memory system (including the system memory 722, hard drive
727, floppy disks 728, and CD-ROM 731) to thereby reconfigure or otherwise alter the
computer system's operation, as well as other processing of signals. The memory
locations wherein such data bits are maintained are physical locations that have particular
electrical, magnetic, or optical properties corresponding to the data bits.
[0058]  Although the invention has been shown and described with respect to certain
illustrated aspects, it will be appreciated that equivalent alterations and modifications will
occur to others skilled in the art upon the reading and understanding of this specification
and the annexed drawings. In particular regard to the various functions performed by the

above described components (assemblies, devices, circuits, systems, etc.), the terms
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remote computer 749 may be a workstation, a server computer, a router, a
peer device or other common network node, and typically includes many or
all of the elements described relative to the computer 720, although only a
memory storage device 750 is illustrated in Fig. 7. The logical connections

depiciadp Iigfetdmayiinsiaenaslocaka Al ReNe R thAbhFSIeARGR Wdeded to
area network (WAN) 752. Such networking 16 environments are

cSRFRERId s SRt v dpirate vt BY FINRIMARLVSIRE Deftirrs theseecified
thedetRin et (RARGEMYBE R G RpRIRMAd dIY 2 thANs TRAVMOSKI S, RAURAINAENEVEthough
computer 720 can be connected to the local network 751 through a network

infetrelEacBIr Al Sen VA1 oHBR difflos T AN HUER GG BhtFORRIRD n the
the: FOmiPuiRFafe2OcaenpIaty £ABR GEER avBRSM KrthiARGRH istcemnastask

to a communications server on the LAN, and/or has other means for

e4£5BRBHiRG BAMRS RGO NAIGhE Witlemhrs Vb GrkorBpUisticRadabigemedium
Intevaet.chRfpaadspcdbblnhighcasmbeniRmandheXteraal sald@vents of the

connected to the system bus 723 via the serial ﬁ%t interface 746. In a
[

nSANGHET RO HFBYP mT TR Gdpidte ayERia O trer e mipateres”

72(hcnidRestionmihenesfinganlpg steradsthiieoferoaie dNemigiyrsteragaitgyice.
Itf#éjll be appreciated that the network connections shown are exemplary and
0

FHREQR b S HEIhING S LOMTAIRICATRSIRS (AR D VRN 2 QPR lar to
cancherempdayaesii057] In accordance with the practices of persons skilled
in the art of computer programming, the subject invention has been
described with reference to acts and symbolic representations of operations
that are performed by a computer, such as the computer 720, unless
otherwise indicated. Such acts and operations are sometimes referred to as
being computer-executed. It will be appreciated that the acts and
symbolically represented operations include the manipulation by the
processing unit 721 of electrical signals representing data bits which causes
a resulting transformation or reduction of the electrical signal representation,
and the maintenance of data bits at memory locations in the memory system
(including the system memory 722, hard drive 727, floppy disks 728, and
CD-ROM 73 1) to thereby reconfigure or otherwise alter the
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computer system's operation, as well as other processing of signals. The
memory locations wherein such data bits are maintained are physical
locations that have particular electrical, magnetic, or optical properties
corresponding to the data bits. [0058] Although the invention has been shown
and described with respect to certain Hugtrgied aspects, it will be
appreciated that equivalent alterations and modifications will occur to others
sKIYI? iR tHdmse i%on the reading and understanding of this specification and
the annexed drawings. In particular regard to the various functions performed
by the above described components (assemblies, devices, circuits, systems,

ett.), the'tEMsis™ hahBedikees variraten of brsREAc)s dF Ty XS SIBYESRS:

compon @ﬁ@o@ﬁ%&ﬂkﬁﬂ%@%i@ tmmﬁﬁiwﬂﬁwﬁﬁﬂ/ﬂ&ﬁlé@%@@lﬁoi@caﬁm
comﬁonent which performs the specified function of the described | .

cOMBGHe R PP AR FoRe RS MLy YSiv A R TACRANAGTER Sos R rally

equivalent to the dlisehsed stipeHR (Mg PRISO N8R Had U neticha ik theor the
herein illustrated exemplary aspects of the invention. In this regard, it will also

be recodAZEd IRAIREVVATIAHIRCIERES a system as well as a
computer-readabiesgadiimranaydroceaippréat Y eaUiRPiR I 0sHSTiRRSsiREs for

performing the acts and/or events of the various methods of the invention.
Fﬁ?fhtégh?(? cflEExtent that the terms "includes”, "including”, "has",

"having", and variants thereof are used in either the detailed description or
the claims, these teérttnC are intended to be inclusive in a manner similar to .

thes term "eBHSHEH LA HASHSS chaiTRdELET AOBIISH tRAfsociation

fagilitptaeriniinatiosasf skl Ol Aetniiksoaosn priting:stabl RBsH aatiany the
system that binds device models and higher level protocols to multiple bus
B e s e T ey

cepigsii@pd that provides a signaling mechanism for the devices to discover
each other; and a messaging transport component that transport control
messages for

3. The system of claim 1, the abstraction system further comprises a streaming

component that facilitates delivery of time sensitive information among the devices.

4. The system of claim 1, the abstraction system further comprises a bulk transfer

component that facilitates delivery of low priority items.

5. The system of claim 1, the abstraction system enables an application unfamiliar

with a bus to employ the bus.

6. The system of claim 1, the bus abstraction system supplies a single application

program interface over a plurality of different buses.

7. The system of claim 1, the bus abstraction system facilitates sharing of device

class support among protocol buses and internet protocol.
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control of the devices. 2. The system of claim 1, the abstraction system

further comprises an association component that at least one of facilitates
determination of a trust established among the devices and authenticates

the devices or services by employing credentials previously established. 3.

TRe system of Giaid feltHig aADAFARIQ SHIaRY e AATDRIESASH BrRIEANHAE of a
component that facilitates delivery of time sensitive information among the
d&Yiedhe 2daniationsamnonenittaTagie iR AbHTag R IRRer comprises a
bulk transfer component that facilitates delivery of low priority items. 5. The
system of claim 1, the abstraction system enables an application unfamiliar

with a bUdESEHFTOY HEIBUE. 1B PHE AARTHUE DisirnTCtHEEb 8 AtsstRadibipcross

sysigfipisurRliesiasinele application program interface over a plurality of
different buses. 7. The system of claim 1, the bus abstraction system

facilitates sharing of device class support among protocol buses and internet

priocol Al &hdhe RysiginObeiairathc fiwthenperipgising an adaptation

component as part of a bus, the adaptation component interacts with the .
abstractiE)SERYISs, PAECL AR BRLIARFLP IR HUS ‘iRt ARiOR Ky Selgmentations

restifesvdeM GeapdelsracionSyRettipledus technologies. 10. A method of
unifying bus protocols, comprising: bindin%éjevice models and %her level

protocol SRS WEAREE He¥iinpladREsRarsSF R s RS Hiarsfssediraction

system, and discovering a device that a message thereto is to be transferred.

11. The method of claim 10 further comprising employing a streaming
c&&pon;ﬂ?wtﬁ%g e g@h&ﬁﬁ?&mﬂgﬁmﬂ.%?%étm% Hpopgnt for

1@-dusthe o campusingieaployingiahulk transfer component for transfer of the
message. 13. The method of claim 10 further comprising transferring the
message in an at least

12. The method of claim 10 further comprising employing a bulk transfer component

for transfer of the message.

13. The method of claim 10 further comprising transferring the message in an at least

one of an asynchronous and isochronous manner.

14. A computer readable medium having stored thereon computer executable

instructions for carrying out the method of claim 10.

15. A computer-readable medium having stored thereon a data structure comprising:
a computer executable component that binds device models and higher level
protocols to a plurality of buses with different bus technologies, to enable applications
unfamiliar with specifics of the different bus technologies to use the plurality of buses,
the computer executable component comprising a further computer executable
component that provides a signaling mechanism for the applications and devices to

discover each other on the plurality of buses.
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one of an asynchronous and isochronous manner. 14. A computer readable
medium having stored thereon computer executable instructions for carrying
out the method of claim 10. 15. A computer-readable medium having stored
thereon a data structure comprising: a computer executable component that

birgls deyigecaiagels-anstiigdalceviel BIIGAIS 30tRRIbRaYPERUSRIH ¥ bmponent

different bus technologies, to enable applications unfamiliar with specifics o

tHeP BRI BLAHERABI SRR LS tHE Pt RO O E Sk faridi@m dpteimination of
exasalie INRRPARBhERRATESIRYsa further computer executable component

that provides a signaling mechanism for the applications and devices to

discover each other on the plurality of buses. 20 16. The computer-readable

medium Plfl&@iﬁ‘ipl@rtb@mm@ﬁ%&ﬁ%%lﬁ Pﬂrﬂﬁ%&ﬁﬁuf&r@%&iﬁm@'&omponent
additional computer executable component that facilitates determination of a

trSMRLSIBRNONSREOMPHIE GEesutD s Pompansibatdraibitaias e vsanrhtnre

claimiliSe tagoeRRRifanRMpcHalieieaponent comprising another computer
executable component that facilitates delivery of time sensitive information

among the devices. 18. The computer-readable medium of claim 15, the

camputeTipxesiipite-camnp endiasiliaiesshaing: cbdgyite ekrsstabRRmponent
and internet protocol. 19. The computer-readable

among protocol buse
eI Br0aHARIE] SR e RO OREURANE RISABEHEREI TSR ERs e tocol.
models across multiple bus technologies. 20. The computer-readable

medium of claim 15, the computey. executable component with an addressing
e TS SSPOOMIES 5 HAPANE) Y4 B CorTbRS A3 RASF 5 BgRESpPonent

the jpleadidyiot BusRss 2dross multiple bus technologies.
20. The computer-readable medium of claim 15, the computer executable component

with an addressing scheme that provides a standard way for applications to refer to

devices on the plurality of buses.
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