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(57) ABSTRACT 

Methods and systems for enabling arbitrary components to 
transfer data Without having a priori knowledge of each 
other. The data transfer system includes a set of arbitrary 
components associated With one or more universal data 

transfer interfaces. The one or more universal data transfer 

interfaces comprise a data source interface and a data sink 

interface. The universal interfaces can be provided to and 

performed by each other to enable the components to 
transfer data betWeen each other despite utilizing different 
communication protocols or understanding different data 
types. Further, the components may directly request and 

(22) Filed? Jan- 29, 2002 directly receive data from other components or may initiate 

Publication Classi?cation transmitting data'dir'ectly to other components. Moreover, a 
component may initiate a data transfer session betWeen one 

(51) Int. Cl.7 ........................... .. G06F 15/16; G06F 9/44; or more other Components to enable the Components to 
G06F 9/46 transfer data betWeen each other. 
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SYSTEM AND METHOD FOR ENABLING 
ARBITRARY COMPONENTS TO TRANSFER DATA 

BETWEEN EACH OTHER 

FIELD OF THE INVENTION 

[0001] This invention relates generally to communication 
systems and methods and, more particularly, to a system and 
method for enabling arbitrary components to transfer data 
betWeen each other using one or more universal data transfer 
interfaces employing mobile code. 

BACKGROUND OF THE INVENTION 

[0002] In data communication environments, such as a 
distributed network, many different vendors provide a num 
ber of products for speci?c services. Heretofore, a prede 
termined set of domain speci?c protocols has been required 
to be speci?ed to enable arbitrary components in the envi 
ronment to communicate With each other, assuming the 
components Were transmitting or receiving data, hereinafter 
referred to as (“transferring data”). For example, a device 
manufactured by one vendor Would have dif?culty commu 
nicating With a device manufactured by another vendor 
Without using the predetermined set of protocols mentioned 
above. The problem of different vendors requiring different 
predetermined protocols has been partially dealt With by 
adopting existing protocol standards. HoWever, there are 
different standards organiZations and thus different protocol 
standards. 

[0003] When arbitrary components such as computer 
applications or programs, data, memory, ?le directories, 
individual ?les, printer devices, cellular telephones, fac 
simile machines, copier machines, scanner devices, desk-top 
computers, lap-top computers, personal digital assistant 
(“PDA”) systems, or any other device, for example, attempt 
to communicate Without having a priori knowledge of each 
other, particular domain-speci?c protocols, such as the ?le 
system domain (e.g., NFS and CIFS) or the printer domain 
(e.g., IPP and LPR), must be knoWn a priori by both parties 
to successfully communicate. An arbitrary component, such 
as a PDA attempting to communicate With a ?le system, or 
a printer device attempting to do the same, must be explicitly 
programmed to understand one or more of the standardiZed 
protocols mentioned above. An example includes a com 
puter device or application having to be programmed to 
understand a printer device by installing a domain-speci?c 
printer driver. If the device or application is programmed to 
understand hoW to communicate and use a printer device, 
generically, the driver Will only enable the device or appli 
cation to access a particular type of printer device and not 
the universe of all printer devices. Thus, When neW and 
unknoWn components enter the equation, the application 
must be reprogrammed to understand the neW standardiZed 
protocols used to communicate With the neW components. 
Referring to the above computer and printer device example, 
if a neW type of printer Were introduced, the computer 
device Would have to be re-programmed to be able to 
transfer data With the neW printer device by installing a 
printer driver speci?c to the neW printer device. Thus, each 
application must be explicitly Written to use a particular set 
of standardiZed protocols a priori to communicating With the 
components associated With the protocols. 

[0004] In a system such as JiniTM, developed by Sun 
Microsystems of Palo Alto, Calif. and described in “A 
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collection of JiniTM Technology Helper Utilities and Ser 
vices Speci?cations,” Palo Alto, Calif., Sun Microsystems, 
Inc., pp. 1-214, 2000; and “JiniTM Technology Core Platform 
Speci?cation,” Palo Alto, Calif., Sun Microsystems, Inc., 
pp. 1-126, 2000, all of Which are hereby incorporated by 
reference in their entirety, Which uses domain-speci?c inter 
faces, in order for a component such as a PDA system to 
communicate With another component such as a printer, the 
PDA system must contain a priori knoWledge of the seman 
tics of the printer’s programmatic interfaces. In other Words, 
a component that knoWs hoW to print still might not knoW 
hoW to transfer data betWeen a ?le system, a scanner device 
or a netWork translation service until it is explicitly pro 
grammed to knoW hoW to communicate With the interface 
for the particular components. 

SUMMARY OF THE INVENTION 

[0005] A system for enabling components to transfer data 
betWeen each other in accordance With the present invention 
includes a ?rst component having a universal data transfer 
interface and a second component invoking the universal 
data transfer interface to use a data transfer session object to 
transfer data betWeen the ?rst component and at least one of 
the components. 

[0006] A system for enabling components to transfer data 
betWeen each other in accordance With the present invention 
includes a ?rst component having a ?rst universal data 
transfer interface, a second component having a second 
universal data transfer interface, and a third component 
invoking the ?rst universal data transfer interface and the 
second universal data transfer interface to use a data transfer 
session object to transfer data betWeen the ?rst component 
and the second component. 

[0007] A method and a program storage device readable 
by a machine and tangibly embodying a program of instruc 
tions executable by the machine for enabling components to 
transfer data betWeen each other in accordance With the 
present invention include invoking a universal data transfer 
interface to obtain a data transfer session object, and using 
the data transfer session object to transfer data betWeen a 
?rst component and at least one of the components. 

[0008] A method and a program storage device readable 
by a machine and tangibly embodying a program of instruc 
tions executable by the machine for enabling components to 
transfer data betWeen each other in accordance With the 
present invention include invoking a ?rst universal data 
transfer interface and a second universal data transfer inter 
face, obtaining a data transfer session object from one of the 
invoked ?rst universal data transfer interface or the second 
universal data transfer interface, and using the data transfer 
session object to transfer data betWeen a ?rst component and 
a second component. 

[0009] The present invention alloWs components using the 
same or different communications protocols and/or data 
types to transfer data betWeen each other Without having a 
priori knoWledge of any domain-speci?c interfaces, proto 
cols or data formats. In addition, the invention enables 
components to initiate data transfer sessions betWeen other 
components. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0010] FIG. 1 is a diagram of a system for enabling 
arbitrary components to transfer data betWeen each other in 
accordance With one embodiment; 
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[0011] FIG. 2 is a block diagram of an exemplary arbitrary 
component utilized in the system for enabling arbitrary 
components to transfer data betWeen each other; 

[0012] FIG. 3 is a diagram of a system for enabling one 
arbitrary component to receive data from another arbitrary 
component in accordance With another embodiment; 

[0013] FIG. 4 is a How chart of a process for receiving 
data from another arbitrary component; 

[0014] FIG. 5 is a diagram of a system for enabling one 
arbitrary component to transmit data to another arbitrary 
component in accordance With another embodiment; 

[0015] FIG. 6 is a How chart of a process for transmitting 
data to another arbitrary component; 

[0016] FIG. 7 is a block diagram of a system Where one 
arbitrary component enables tWo other arbitrary components 
to transfer data betWeen each other in accordance With 
another embodiment; and 

[0017] FIG. 8 is a How chart of a process Where an 
arbitrary component enables other arbitrary components to 
transfer data betWeen each other. 

DETAILED DESCRIPTION OF THE 
INVENTION 

[0018] A system 10 for enabling arbitrary components to 
transfer data betWeen each other in accordance With one 
embodiment of the present invention is shoWn in FIG. 1. In 
this particular embodiment, system 10 includes computer 
20, printer 21, personal digital assistant (“PDA”) 22, server 
23 and facsimile machine 24 (“components 20-24”). A 
method in accordance With one embodiment includes com 
puter 20 obtaining one of the universal data transfer inter 
faces (i.e., the data source interface or the data sink inter 
face) associated With one or more of components 21-24, and 
invoking the one or more obtained universal data transfer 
interfaces to transfer data betWeen components 20-24. The 
present invention alloWs components 20-24 using the same 
or different communication protocols and/or data types to 
transfer data betWeen themselves Without having a priori 
knoWledge of any domain-speci?c interfaces, protocols or 
data formats. The present invention also enables compo 
nents 20-24 to initiate data transfer sessions betWeen other 
components 20-24. 

[0019] Referring more speci?cally to FIG. 1, computer 20 
is operatively coupled to each of the components 21-24 in 
this particular embodiment, although other coupling 
arrangements or con?gurations can be used as Well as 
greater or lesser numbers of components. For example, 
system 10 could comprise one or more of the components 
21-24 directly coupled to one or more of the other compo 
nents 21-24 (e.g., a peer-to-peer system) or system 10 could 
comprise components 20 and 21, Which are coupled 
together. 
[0020] A conventional dial-up communication system 
through private branch exchanges (“PBX”) and using public 
sWitched telephone lines and line based telephone commu 
nication protocols may be used by components 20-24 to 
communicate With each other. Although one type of com 
munication system and protocol is shoWn, a variety of 
different types of communication systems and/or protocols 
may be used. For example, communication systems or 
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netWork architectures, such as local area netWorks (“LAN ”), 
Wide area netWorks (“WAN”) and cellular or satellite com 
munications netWork systems that utiliZe signals, such as 
satellite signals, radio Waves, microWaves and/or infrared 
signals, can be used. Additionally, a variety of communica 
tion protocols for transferring data, such as xDSL, ISDN, 
TCP/IP or protocols de?ned by the RFC and OSI organiZa 
tions can also be used. The type of protocol used Will depend 
upon the type of communication system being used by a 
particular component, the type of component (e.g., a printer 
device or a scanner device) and/or the type of netWork 
environment the component is operating in (e.g., the UNIX 
operating environment). Components 20-24 may use one or 
more communications protocols. Moreover, the arroWs in 
FIG. 1 depict the How of communications betWeen compo 
nents 20-24. 

[0021] Referring to FIG. 2, in this embodiment, computer 
20 comprises a central processing unit (“CPU”) 30, memory 
32 and I/O unit 34, Which are coupled together by a bus 36, 
although computer 20 may comprise any type of device or 
system that can store, process and execute instructions for 
performing one or more methods of the present invention. 
By Way of example only, computer 20 may also comprise a 
scanner, cellular telephone, display device, video input/ 
output device, audio input/output device, remote control 
device or an appliance. Computer 20 could also comprise 
any type of device With circuitry that is hard-Wired to 
execute instructions for performing one or more methods of 
the present invention. Computer 20 executes instructions for 
an operating system environment it is operating in, such as 
the UNIX® environment, as described in “Advanced Pro 
gramming in the UNIX® Environment,” W. Richard 
Stevens, Addison-Wesley Publishing Company, 1974, Which 
is hereby incorporated by reference in its entirety. In this 
embodiment, computer 20 does not use the same commu 
nication protocol as any of the other components 21-24, but 
in other embodiments computer 20 does use the same 
communication protocol as any of the other components 
21-24. By Way of example only, computer 20 may be 
operating in the UNIX® environment using a ?rst type of 
communication protocol to transfer data, While printer 21 
may be operating in a Microsoft Windows@ environment, 
but using a second type of communication protocol. 

[0022] CPU 30 may comprise a processor, such as an Intel 
Pentium III processor. The CPU 30 executes at least one 
program of stored instructions for a method for enabling 
arbitrary components to transfer data betWeen each other in 
accordance With the present invention as described and 
illustrated herein. CPU 30 may also execute instructions for 
other tasks, including netWork services, such as providing 
data, memory, ?le directories, individual ?les, Word pro 
cessing applications, accounting applications or engineering 
applications. As a result, When one of these applications is 
executed, the instructions for the task, such as for creating a 
spreadsheet, as Well as the instructions for performing one or 
more of the methods of the present invention are carried out 
by the CPU 30 in computer 20. The instructions may be 
expressed as executable programs Written in a number of 
computer programming languages, such as BASIC, Pascal, 
C, C++, C#, Java, Perl, COBOL, FORTRAN, assembly 
language, machine code language, or any computer code or 
language that can be understood and performed by the CPU 
30. 
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[0023] Memory 32 may comprise any type of ?xed or 
portable memory device accessible by the CPU 30, such as 
hard-disks, ?oppy-disks, compact disks (“CD”), digital 
video disks, magnetic tape, optical disk, ferroelectric 
memory, read only memory, random access memory, elec 
trically erasable programmable read only memory, ?ash 
memory, erasable programmable read only memory, static 
random access memory, dynamic random access memory, 
ferromagnetic memory, charge coupled devices, smart cards, 
or any other type of computer-readable mediums. Memory 
32 stores instructions 38 for a method of enabling arbitrary 
components to transfer data betWeen each other in accor 
dance With one embodiment of the present invention for 
eXecution by CPU 30, although some or all of these instruc 
tions can be stored elseWhere. One or more sets of universal 
interfaces or data objects may be stored in memory 32 so 
they can be retrieved as needed by the CPU 30 during 
operation of the present invention as Will be described in 
further detail herein. Although in this embodiment the CPU 
30 and memory 32 are shoWn in the same physical location, 
they may be located at different physical locations, such as 
in server 23 shoWn in FIG. 1. 

[0024] Computer 20 may communicate With components 
21-24 using I/O unit 34. In this embodiment, I/O unit 34 may 
comprise a router such as any type of Ethernet based device 
having suf?cient ports to operatively couple computer 20 to 
components 21-24. 

[0025] Referring back to FIG. 1, printer 21 comprises a 
conventional printing device capable of rendering graphical 
representations on a printing medium, for eXample. Since 
devices such as printer 21 are Well knoWn in the art, the 
speci?c elements, their arrangement Within printer 21 and 
operation Will not be described in detail here. 

[0026] PDA 22 comprises a conventional hand held device 
that may perform such functions as telephony, facsimile 
transmissions or netWorking. Since devices such as PDA 22 
are Well knoWn in the art, the speci?c elements, their 
arrangement Within PDA 22 and operation Will not be 
described in detail here. 

[0027] Server 23 comprises a conventional computer sys 
tem having one or more CPU’s, memory, I/O units and one 
or more storage mediums, Which are coupled together by a 
bus and used by server 23 to store and process instructions 
in accordance With one or more embodiments of the present 
invention as described further herein. Since devices such as 
server 23 are Well knoWn in the art, the speci?c elements, 
their arrangement Within server 23 and operation Will not be 
described in detail here. 

[0028] Facsimile machine 24 comprises a conventional 
facsimile device that can send and receive pictures or teXt 
over a telephone line or netWork. Since devices such as 
facsimile machine 24 are Well knoWn in the art, the speci?c 
elements, their arrangement Within facsimile machine 24 
and operation Will not be described in detail here. 

[0029] Referring to FIG. 3, computer 20 is coupled to 
PDA 22 as described above in connection With FIG. 1. PDA 
22 has stored in a memory, or otherWise has access to by 
accessing server 23, for eXample, Which Will hereinafter be 
referred to as being “associated With,” a set of universal 
interfaces 22a comprising a data source interface, a conteX 
tual interface, a noti?cation interface and a user interface. 
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The particular number and/or combination of interfaces may 
vary and Will depend upon the particular type of device PDA 
22 is, and the capabilities and/or services desired or provided 
by it. Also, PDA 22, and hence the set of universal interfaces 
22a, may be updated at any time to add, delete or modify 
interfaces. Further, computer 20 is programmed to access the 
interfaces associated With PDA 22. LikeWise, PDA 22 could 
access one or more interfaces (not illustrated) associated 
With computer 20. 

[0030] Computer 20 may access the set of universal inter 
faces 22a through data object 22b to effect different types of 
communications as described herein. Each of the interfaces 
in the set of universal interfaces 22a comprise instructions, 
sets of operations and/or other data that can be understood 
and performed by computer 20 to enable it to communicate 
and transfer data (i.e., transmitting or receiving data) With 
PDA 22, eXchange contextual information With PDA 22, 
provide computer 20 With event noti?cations for PDA 22, or 
enable computer 20 to receive user interfaces to alloW users 
of computer 20 to access and/or manipulate PDA 22. In 
general, each interface in the set of universal interface 22a 
is not domain-speci?c With respect to PDA 22. 

[0031] In particular, the data source interface includes 
several operations such as a getSourceDataFlavor( ) opera 
tion and a beginTransferSession( ) operation. Further, the 
data source interface includes instructions and data that can 
be performed by computer 20 to establish a data transfer 
session to enable computer 20 to receive data from PDA 22. 
The getSourceDataFlavor( ) operation includes instructions 
and data that may be performed by computer 20 for deter 
mining the types of data PDA 22 can transmit. In this 
particular embodiment, computer 20 performs the get 
SourceDataFlavor( ) operation that returns a list of one or 
more data types supported by PDA 22. Moreover, the data 
types in this embodiment are typically MIME data types. For 
eXample, after performing the above-mentioned operations, 
computer 20 may determine that PDA 22 supports data in a 
“JPEG” format. The beginTransferSession( ) operation 
includes instructions and data that may be performed by 
computer 20 to request PDA 22 to establish a data transfer 
session to receive data by returning a data transfer session 
object 22c to computer 20 through data object 22b. More 
over, the beginTransferSession( ) operation may be passed 
parameters When invoked such as a conteXt parameter, an 
initial lease duration parameter and a data ?avor parameter. 
In this embodiment, computer 20 passes a conteXt parameter 
to the beginTransferSession() operation When invoking it to 
inform PDA 22 of its identity for a variety of reasons, such 
as for identifying computer 20 to PDA 22, identifying a user 
at computer 20 to PDA 22, identifying the location of 
computer 20 on a netWork to PDA 22 or for security 
purposes. PDA 22 may decide Whether to transmit data to 
computer 20 based upon the identity information provided in 
the conteXt parameter. Further, data transfer sessions are 
leased and Would thus need to be reneWed periodically by 
computer 20 at intervals of time corresponding to a value 
speci?ed in the initial lease duration parameter passed to the 
beginTransferSession( ) operation to keep the data transfer 
session active, although in other embodiments the sessions 
need not be leased. Where sessions are leased, if computer 
20 fails to reneW the lease PDA 22 Will stop transmitting 
data to computer 20 under the assumption that computer 20 
has failed to reneW the lease because it has either crashed or 
has otherWise become unreachable. In addition, if PDA 22 
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supports one or more types of data, as determined by 
performing the getSourceDataFlavor( ) operation, a data 
?avor parameter may be passed into the beginTransferSes 
sion( ) operation. Computer 20 may provide a preferred data 
type value to the data ?avor parameter for a number of 
reasons, such as in the event computer 20 and PDA 22 
support multiple, compatible data types Where computer 20 
speci?es, using the parameter, a preferred data type for the 
data transfer. In this embodiment, computer 20 may deter 
mine a preferred data type using a number of methods such 
as enabling users at computer 20 to indicate preferred data 
types, randomly selecting one of the compatible data types 
betWeen computer 20 and PDA 22 or selecting the data type 
that Will be most ef?cient for the particular data being 
transferred. 

[0032] The contextual interface comprises a getcontexto 
operation that includes instructions and data that can be 
performed by computer 20 for retrieving contextual infor 
mation from FDA 22. In this embodiment, the contextual 
information is stored in a memory at PDA 22 as a multi 
valued data structure that resembles a hash table, although 
the contextual information can be stored in any other format. 
Also in this embodiment, the contextual information 
includes information about PDA 22 such as What type of 
device it is, its operating status, identity, location, adminis 
trative domain, or any other type of environment data. In 
another embodiment, the contextual information may be 
stored at another physical location such as server 23. 

[0033] The noti?cation interface includes a register( ) 
operation, Which may be passed one or more parameters and 
performed by computer 20 to enable it to receive asynchro 
nous noti?cations about events generated by PDA 22, 
although it may receive synchronous noti?cations as Well. 
Computer 20 performs the registers operation, passing to it 
a context parameter, a component parameter and an initial 
lease duration parameter. The context parameter provides 
PDA 22 With the identity of computer 20 for a number of 
reasons, such as enabling PDA22 to decide Whether it Would 
desire sending noti?cations to computer 20 for security 
purposes or record keeping. The component parameter iden 
ti?es computer 20 as desiring to be noti?ed of events 
occurring at PDA 22. Further, event registrations are leased 
and must be reneWed periodically by computer 20 at inter 
vals of time corresponding to the value speci?ed in the initial 
lease duration parameter to keep the event registration 
active. If computer 20 fails to reneW the lease, the noti?ca 
tion interface includes instructions for relieving PDA 22 of 
its obligation to provide computer 20 With noti?cations 
about generated events since it Will assume that computer 20 
has failed to reneW the lease because it has either crashed or 
has otherWise become unreachable. Once computer 20 has 
registered itself With PDA 22 by performing the register( ) 
operation, if a condition occurs in PDA 22 that should cause 
it to notify computer 20 according to the instructions pro 
vided in the noti?cation interface and associated operations, 
PDA 22 Will send an event noti?cation object to computer 
20. Computer 20 may then generate a user WindoW, as 
described further herein beloW, to display the event infor 
mation to a user. For example, if PDA 22 instead Was a 
printer device and computer 20 instead Was a Word process 
ing application, PDA 22 Would be able to provide computer 
20 With an event noti?cation in the case Where paper in the 
printer device jammed. Moreover, in this example, computer 
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20 could display the event noti?cation (i.e., paper jam) to the 
user using a graphical user interface (“GUI”). 

[0034] The user interface comprises a getUI( ), getState() 
and setState( ) operation that includes instructions and data 
that can be performed by computer 20 for retrieving or 
generating a user WindoW speci?c to FDA 22 to provide 
users of computer 20 With so they can access and/or manipu 
late PDA 22 to take advantage of additional functionality of 
FDA 22. In this embodiment, the getUI( ) operation can be 
passed parameters When invoked by computer 20 to indicate 
Which type of user WindoW the user Would like generated, as 
described in further detail herein. The getuI( ) operation 
returns to computer 20, from FDA 22, a user WindoW and/or 
instructions for generating or retrieving a user WindoW, 
Which may be instantiated by computer 20 to display the 
user WindoW to users, for example. The getState() operation 
includes instructions and data for requesting that a state 
token object be returned to computer 20 from FDA 22. The 
state token object may be an opaque object With respect to 
computer 20, Which is particular to FDA 22 and further may 
encapsulate the current state (e.g., device settings or con 
?guration) of FDA 22, although the state token object may 
be transparent With respect to computer 20 in a case Where 
computer 20 is able to understand the state token object of 
FDA 22. Further, PDA 22 may use different types of state 
token objects depending upon the particular type of device 
it is (e.g., a printer device or Word processing application). 
Still further, PDA 22 may encode its respective state token 
objects in various Ways, such as pointers or URLs pointing 
to particular con?gurations. Alternatively, the state token 
objects may include a representation of the current state of 
FDA 22. Additionally, the setstate( ) operation includes 
instructions and data that may be performed by computer 20 
for generating the user WindoW using the con?guration data 
included in the state token object. Computer 20 may pass the 
state token object as a parameter to the setState() operation 
When it is invoked, Which can be used by FDA 22 to return 
instructions and data that can be performed by computer 20 
for retrieving or generating the user WindoW having the 
stored con?guration included in the state token object. The 
setState( ) operation may also be invoked by computer 20 to 
reset the state of FDA 22 Without having to recreate the user 
WindoW for the user. 

[0035] Each of the above-described interfaces and asso 
ciated operations therein, as Well as any others that may be 
subsequently described herein, comprise mobile code. 
Mobile code is executable data that can be transmitted to 
computer 20 Where it is executed. For example, Java is an 
implementation of executable content (i.e., mobile code) 
that is Widely used on the Internet. Users can doWnload the 
mobile code from the Internet, for example, and locally run 
a program Written in a truly common programming lan 
guage. In this embodiment, the mobile code is object ori 
ented mobile code, Which is a programming methodology 
that is Well knoWn in the programming arts, Where data types 
may be de?ned along With associated procedures or sets of 
instructions, the data types in this context often referred to 
as classes. Thus, a set of procedures or instructions may be 
associated With one or more data types. Moreover, the same 
name or identi?er can be assigned to identify a procedure or 
a set of instructions that perform corresponding instructions 
depending upon the particular data types associated there 
With, often referred to as polymorphism. Thus, for exem 
plary purposes only, a draW procedure could be performed 
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to draw circles or rectangles depending upon the type of data 
provided, or passed, to the procedure When it is invoked. 
Further in this example, if a circle data type de?nes a radius 
coordinate, for eXample, and a draW procedure is invoked 
and the circle data type is passed to the draW procedure, the 
draW procedure, inheriting any other data types associated 
With the draW procedure, can use the data provided thereto 
to perform the appropriate procedure or sets of instructions 
to draW a circle. In this embodiment, When the set of 
universal interfaces 22a is provided to computer 20, the 
procedures, sets of instructions and other data associated 
With the particular interface become available to computer 
20 to access and perform, as Will be described further herein. 
Moreover, variables, parameters and data may be passed or 
provided to the universal interfaces that Will be understood 
and utiliZed accordingly by computer 20, depending upon 
the particular type of communication desired. Still further, 
the interfaces may comprise sets of instructions or refer 
ences to other interfaces, Wherein computer 20 could utiliZe 
the data or perform the instructions accordingly. 

[0036] Computer 20 may also directly access each of the 
interfaces included in the set of universal interfaces 22a 
Without needing to obtain data object 22b to effect the 
different types of communications described herein. More 
over, each of the interfaces in the set of universal interfaces 
22a Would comprise the same instructions, sets of operations 
and/or other data that could be understood and performed by 
computer 20 to enable it to communicate and transfer data 
With PDA 22 as Well as the other functions described above. 
Therefore, mobile code may not be required in this eXample, 
although it could be used as necessary such as Where data is 
being transferred. 

[0037] In this embodiment, data object 22b is received 
from FDA 22 and stored in computer 20, although the data 
object 22b could be stored elseWhere, such as server 23. The 
set of universal interfaces 22a is accessible to computer 20 
through the data object 22b. More speci?cally, data object 
22b supports the various operations de?ned by the interfaces 
associated With PDA 22, Which are assumed to be knoWn 
and understood by computer 20. The data object 22b com 
prises instructions (i.e., computer executable code) and/or 
data that provide particular implementations of the one or 
more interfaces associated With the PDA 22 from Which the 
data object 22b is associated With. For eXample, data object 
22b as provided by FDA 22 to computer 20 Would provide 
a custom implementation of the data source interface that 
Would be specialiZed to communicate With PDA 22 using 
Whichever protocols and/or data formats have been decided 
upon by the developer of FDA 22. 

[0038] In this embodiment, the data transfer session object 
22c includes a getTransferData( ) operation, a getData 
Source() operation, an abort( ) operation, a fail() operation, 
a completed() operation, the register( ) operation associated 
With the noti?cation interface described above, a getLease( 
) operation, a getVieWer( ) operation, a getEditor operation, 
a getPrinter( ) operation, as Well as any other instructions 
needed to enable computer 20 to receive data from FDA 22, 
including protocols for video or ?le transfer, for eXample, 
Which may depend upon the type of data being received. 
Data transfer session object 22c includes the above-men 
tioned operations and instructions that are particular to FDA 
22, but may be performed by computer 20 to receive data. 
In an embodiment Where computer 20 (i.e., a data sink 
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component) receives data from FDA 22 (i.e., a data source 
component), for eXample, computer 20 invokes the get 
DataTransfer( ) operation to actually retrieve the data from 
FDA 22. Further, computer 20 may invoke the getData 
Source( ) operation to determine the identity and other 
attributes of FDA 22. Computer 20 may also invoke the 
getDataSource( ) operation to determine Whether it should 
modify its behavior during data transfers or Whether it 
should even alloW certain data transfers to occur. 

[0039] In this embodiment, computer 20 does not need to 
knoW details With respect to hoW to receive and understand 
the data sent from the PDA 22 through the data transfer 
session object 22c. In particular, the instructions and various 
operations included Within data transfer session object 22c 
include information regarding the speci?c protocols, medi 
ums and types of data that are particular to FDA 22, Which 
may be eXecuted by computer 20 to be able to receive and 
understand data transferred from FDA 22, even though PDA 
22 may utiliZe different protocols, mediums or types of data. 
Furthermore, data transfer session object 22c includes 
instructions for enabling computer 20 to negotiate With PDA 
22 during the transfer of data to select a communications 
protocol or medium to use to transfer data betWeen each 
other based upon the type of data being transferred. The 
instructions may also enable computer 20 and PDA 22 to 
negotiate With each other for using different protocols for the 
data transfer session based upon the type of data being 
transferred. Moreover, the instructions may enable computer 
20 to modify the format or the content of data being 
transferred through the data transfer session object 22c to 
convert the data as necessary from a ?rst data transfer 
protocol associated With computer 20 to a second data 
transfer protocol associated With PDA 22. For eXample, if 
PDA 22 is transferring streaming video to computer 20, then 
it may be more ef?cient for PDA 22 to transfer the data using 
compression or progressive encodings. Computer 20 could 
perform the instructions and operations included Within data 
transfer session object 22c so that the data transfer session 
object 22c negotiates With computer 20 to decide upon the 
particular protocol to use for the data transfer session, and in 
turn provide computer 20, through data transfer session 
object 22c, With the operations, instructions and data nec 
essary to enable computer 20 to retrieve and understand the 
data transferred through the data transfer session object 22c. 
Further, computer 20 and PDA 22 may negotiate on a 
preferred physical transport medium, if one is available. For 
instance, if a shared FireWire, IR or a Bluetooth connection 
is found to link computer 20 and PDA 22 together it could 
be used instead of an Ethernet connection as the physical 
transport medium to transfer the data. The instructions may 
also include operations for scaling doWn data rates over sloW 
data transmission links, or may include operations for 
increasing redundancy in the face of errors during a data 
transfer session. 

[0040] Moreover, data transfer session object 22c may 
include instructions that may be performed by computer 20 
to enable it to vieW the type of data being transferred through 
data transfer session object 22c. For instance, Where com 
puter 20 is not programmed or con?gured to display “J PEG” 
image ?les, or streaming video data transfers transmitted 
from FDA 22, for eXample, computer 20 may perform the 
instructions included in data transfer session object 22c to 
vieW, on a display device associated With computer 20, for 
eXample, the data being transferred. In particular, data 
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transfer session object 22c may include a getVieWer( ) 
operation that returns a vieWer object When the operation is 
invoked by computer 20. The vieWer object is speci?c to the 
particular type of data that is understood and used by PDA 
22. Further, the vieWer object may include the same instruc 
tions described above for providing computer 20 With a user 
interface except that the instructions, When performed by 
computer 20, enable computer 20 to vieW the data being 
transferred. The vieWer object may also include instructions 
for enabling computer 20 to vieW the particular data type 
associated With PDA 22 and being transferred despite com 
puter 20 not being previously programmed to vieW such 
types of data. In addition, the getVieWer() operation may be 
passed parameters, as described above With respect to the 
user interface, for enabling computer 20 to specify the type 
of user WindoW (i.e., graphical or speech) computer 20 
Would like to display. In this embodiment, the getVieWer( ) 
operation may be stored in PDA 22 and accessible to 
computer 20 through data object 22b. Alternatively or in 
addition, the getVieWer( ) operation may be stored in a 
central repository, such as in server 23 (FIG. 1). In this 
example, the server 23 may store one or more getVieWer( ) 
operations, Where each operation includes instructions for 
enabling computer 20 to vieW a particular type of data. It 
should be appreciated that the terms “vieW” or “display” in 
this embodiment may encompass other forms of output, 
such as Where the instructions in data transfer session object 
22c enable computer 20 to play an audio ?le in a particular 
format through an audio output device such as a speaker. 
Furthermore, data transfer session object 22c may include 
additional operations, such as a getEditor( ) operation and a 
getPrinter( ) operation, Which have the same instructions as 
the getVieWer( ) operation except the getEditor( ) operation 
and the getPrinter( ) operation include instructions for 
enabling computer 20 to edit or print, respectively, data 
being transferred, regardless of Whether computer 20 has 
been programmed to understand the particular type of data 
associated With PDA 22. Thus, in this embodiment computer 
20 Would not need to understand all of the types of data 
formats it may encounter in a data transfer session because 
the instructions to understand such data may be included in 
data transfer session object 22c. It should be noted that 
computer 20 at least has the capability of executing the 
various instructions and operations included Within data 
transfer session object 22c. 

[0041] In this embodiment, the abort( ) operation includes 
instructions that enable computer 20 to terminate the data 
transfer session With PDA 22. Further, computer 20 may 
indicate to PDA 22 that a data transfer session has failed or 
has been completed by performing the fail() operation or the 
complete( ) operation, respectively. In the event that a data 
transfer session betWeen computer 20 and PDA 22 has 
failed, completed, or aborted, listeners at components 20-24 
Who expressed an interest in the status of the data transfer 
session by registering Will be noti?ed of the event through 
the register( ) operation. A signaling protocol enables com 
puter 20 to indicate When computer 20 has completed using 
the data transfer session object 21c in the case Where PDA 
22 cannot automatically determine When computer 20 is 
?nished such as Where the data transfer session has an 
indeterminate duration (e.g., streaming video). The getLe 
ase( ) operation enables computer 20 to reneW the lease 
according to the initial lease duration parameter to ensure 
the data transfer session remains active. 
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[0042] Referring to FIG. 4 at step 40, computer 20 per 
forms a discovery process to determine Whether computer 
20 and PDA 22 can transfer data betWeen each other. In this 
embodiment, computer 20 discovers PDA 22 using a variety 
of discovery systems such as the BluetoothTM Service Loca 
tion Protocol (“SLP”) developed by Bluetooth SIG, inc., 
described in “Speci?cation of the Bluetooth System,” Ver 
sion 1.1 core, Bluetooth Consortium 2001, the Universal 
Description, Discovery, and Integration Protocol (“UDDI”), 
developed by the Ariba, IBM and Microsoft Corps., 
described in “UDDI Technical Whitepaper,” Universal 
Description, Discovery, and Integration Consortium, pp. 
1-12, 2000; “Universal Description, Discovery and Integra 
tion Data Structure Reference V 1.0,” Ariba, Inc., Interna 
tional Business Machines Corporation and Microsoft Cor 
poration, pp. 1-31, 2000; “Universal Description, Discovery 
and Integration Programmer’s API 1.0,” Ariba, Inc. and 
International Business Machines Corporation and Microsoft 
Corporation, pp. 1-67, 2000; and “Universal Description, 
Discovery and Integration Technical White Paper,” Ariba, 
Inc., International Business Machines Corporation and 
Microsoft Corporation, pp. 112, 2000, the various JiniTM 
system discovery protocols or simple lookup in a name 
server, for example, all of Which are hereby incorporated by 
reference in their entirety. Discovered PDA 22 returns data 
object 22b to computer 20. Computer 20 may introspect the 
received data object 22b to determine Which one or more 
interfaces are associated With PDA 22. Thus, upon computer 
20 performing the above-described discovery and receiving 
data object 22b from PDA 22, computer 20 introspects the 
received data object 22b to determine Which universal 
interfaces PDA 22 is associated With. Computer 20 deter 
mines that PDA 22 is at least associated With a data source 
interface, and thus PDA 22 can provide it With data. Com 
puter 20 invokes the data source interface associated With 
PDA 22 and included in data object 22b, Which includes 
instructions that instruct computer 20 to perform the get 
SourceDataFlavors( ) operation included in data object 22b. 
The getSourceDataFlavors( ) operation in turn includes 
instructions for accessing PDA 22 to provide computer 20 
With the types of data supported by PDA 22. 

[0043] Next, at step 42 computer 20 performs the begin 
TransferSession( ) operation included in the data source 
interface. In addition, the beginTransferSession() operation 
When invoked may be passed the context parameter, the 
initial lease duration parameter and the data ?avor param 
eter. PDA 22 returns the data transfer session object 22c to 
computer 20. Computer 20 may determine a preferred data 
type using the methods described above and provide a 
preferred data type value to receive the data in to the data 
?avor parameter, otherWise computer 20 Will receive the 
data in Whichever data format it is provided in by PDA 22. 
Computer 20 may receive data from PDA 22 by Way of the 
data transfer session object 22c. 

[0044] Next, at step 44 data transfer session object 22c 
includes the getTransferData( ) operation and the other 
operations and instructions described above that may be 
performed by computer 20 to retrieve data from PDA 22. 
The data is transferred from PDA 22 to computer 20 through 
data transfer session object 21c at step 46. Still further, 
computer 20 maybe able to vieW data types that it is not 
natively programmed to understand. When computer 20 
performs the beginTransferSession( ) operation, PDA 22 
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may return the instructions, operations or data directly to 
computer 20 to enable it to understand the data being 
transferred from PDA 22. 

[0045] Referring to FIG. 5, computer 20 is coupled to 
facsimile machine 24 as described above in connection With 
FIG. 1. Facsimile machine 24 has stored in a memory, or 
otherWise has access to by accessing server 23, for example, 
a set of universal interfaces 24a comprising a data sink 
interface, Which Will be described in further detail herein. 
HoWever, facsimile machine 24 may be associated With any 
number of interfaces and in any combination. 

[0046] Facsimile machine 24 may access the set of uni 
versal interfaces 24a through data object 24b to effect 
different types of communications. Each of the interfaces in 
the set of universal interfaces 24a comprise instructions, sets 
of operations and/or other data that can be understood and 
performed by computer 20 to enable it to communicate and 
transfer data With facsimile machine 24. Except for the data 
sink interface, each of the interfaces mentioned above are 
the same as those described above in connection With PDA 
22, but each interface includes instructions that are speci?c 
to the particular device they are associated With (i.e., fac 
simile machine 24). 

[0047] In particular, the data sink interface includes sev 
eral operations such as a getSinkDataFlavor( ) and a Trans 
fer( ) operation. Further, the data sink interface includes 
instructions and data that can be performed by computer 20 
for establishing a data transfer session to enable computer 20 
to transmit data to facsimile machine 24. In particular, the 
getSinkDataFlavor( ) operation includes instructions and 
data that may be performed by computer 20 for determining 
Which types of data facsimile machine 24 can support. In 
this particular embodiment, computer 20 may perform the 
getSinkDataFlavor( ) operation Which returns a list of one or 
more data types supported by facsimile machine 24. More 
over, the data types in this embodiment are typically MIME 
data types. The Transfer( ) operation includes instructions 
and data that may be performed by computer 20 to request 
facsimile machine 24 to establish a data transfer session so 
computer 20 can begin transmitting data to facsimile 
machine 24. The Transfer( ) operation may be passed 
parameters in this embodiment When invoked such as data 
transfer session object 20c associated With computer 20, a 
context parameter and a data ?avor parameter. In particular, 
computer 20 passes the data transfer session object 20c into 
the Transfer( ) operation to make it available to facsimile 
machine 24 so it may perform the instructions therein to 
actually receive the data from computer 20. In this embodi 
ment, the data transfer session object 20c associated With 
computer 20 includes the same types of instructions, data 
and operations as data transfer session object 22c described 
above, except that the instructions, data and operations 
included therein are particular to computer 20. Computer 20 
passes a context parameter into the Transfer( ) operation 
When invoking it to inform facsimile machine 24 of its 
identity for a variety of reasons, such as for security pur 
poses. Facsimile machine 24 may decide Whether to alloW 
computer 20 to transmit data to it based upon the identity 
information provided in the context parameter. In addition, 
if facsimile machine 24 supports one or more types of data, 
as determined by performing the getSinkDataFlavor ( ) 
operation, a data ?avor parameter may be passed into the 
Transfer( ) operation to inform facsimile machine 24 the 
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type of data that Will be transmitted by computer 20. 
Moreover, computer 20 may provide a preferred data type 
value to the data ?avor parameter for a number of reasons, 
such as in the event computer 20 and facsimile machine 24 
support multiple, compatible data types Where computer 20 
speci?es, using the parameter, a preferred data type for the 
data transfer. In this embodiment, computer 20 may deter 
mine a preferred data type using a number of methods such 
as enabling users at computer 20 to indicate preferred data 
types, randomly selecting one of the compatible data types 
betWeen computer 20 and facsimile machine 24 or selecting 
the data type that Will be most ef?cient for the particular data 
being transferred. Additionally, Where computer 20 and 
facsimile machine 24 support a ?nite number of compatible 
data types With respect to each other, computer 20 may 
select the compatible data type to transmit the data to 
facsimile machine 24. 

[0048] Referring to FIG. 6, at step 50 computer 20 per 
forms the discovery process and determines by introspecting 
data object 24b, as described above in connection With one 
or more embodiments, that computer 20 and facsimile 
machine 24 can transfer data betWeen each other because 
facsimile machine 24 is at least associated With a data sink 
interface. Computer 20 invokes the data sink interface 
associated With facsimile machine 24 and included in data 
object 24b, Which includes instructions that instruct com 
puter 20 to perform the getSinkDataFlavor() operation. The 
getSinkDataFlavor() operation in turn includes instructions 
for accessing facsimile machine 24 to provide computer 20 
With the types of data supported by facsimile machine 24, as 
described above. 

[0049] Next, at step 52 computer 20 performs the Trans 
fer( ) operation included in the data sink interface. In 
addition, computer 20 passes into the Transfer( ) operation 
data object 20c, the context parameter and the data ?avor 
parameter When invoked as described above. 

[0050] Next, at step 54 facsimile machine 24 performs the 
instructions included Within data transfer session object 20c 
as provided to it through the Transfer( ) operation to receive 
data from computer 20. The data is transferred from com 
puter 20 to facsimile machine 24 by Way of data transfer 
session object 20c at step 56. 

[0051] Referring to FIG. 7, computer 20, printer 21 and 
server 23 are coupled to each other as described above in 
connection With FIG. 1. In this embodiment, printer 21 is 
associated With a set of universal interfaces 21a comprising 
a data source interface, a data sink interface and a contextual 
interface. Server 23 is associated With a set of universal 
interfaces 23a comprising a data source interface, a data sink 
interface and a contextual interface. Each of the interfaces 
mentioned above are the same as those described above in 
connection With FIGS. 3 and 5, except that each interface 
in this embodiment includes instructions that are speci?c to 
the particular device they are associated With (i.e., printer 21 
or server 23). Moreover, the data transfer session object 25 
associated With printer 21 includes the same instructions, 
data and operations as data transfer session objects 20c and 
22c as described above, except that the instructions, data and 
operations included therein are particular to printer 21. 

[0052] Referring to FIG. 8, at step 60 computer 20 per 
forms the discovery process and determines by introspecting 
data objects 21b and 23b, as described above in connection 
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With one or more embodiments, that printer 21 and server 23 
can transfer data betWeen each other because printer 21 is 
associated With a data source interface and server 23 is 
associated With a data sink interface. Computer 20 invokes 
the data source interface associated With printer 21 and 
performs the getSourceDataFlavors() operation included in 
data object 21b to access printer 21 to determine the types 
of data supported by printer 21, as described above. 

[0053] Next, at step 62 computer 20 performs the begin 
TransferSession( ) operation included in the data source 
interface. In addition, the beginTransferSession( ) operation 
may be passed the context parameter associated With com 
puter 20 or server 23. For instance, computer 20 may invoke 
the contextual interface associated With server 23 and acces 
sible through data object 23b. In this example, computer 20 
Would receive the contextual information from server 23 but 
in turn provide it to printer 21 through the beginTransfer 
Session( ) operation. This enables printer 21 to decide 
Whether it Would like to transfer the data With server 23. 
Alternatively, computer 20 may provide its oWn contextual 
information to printer 21 for the same reasons as Well as the 
initial lease duration parameter When invoked as described 
above. Computer 20 invokes the data sink interface associ 
ated With server 23 and included in data object 23b, Which 
includes instructions that instruct computer 20 to perform 
the getSinkDataFlavor( ) operation. The getSinkDataFlavor( 
) operation in turn includes instructions for accessing server 
23 to provide computer 20 With the types of data supported 
by server 23. In addition, if server 23 supports one or more 
types of data, as determined by performing the getSink 
DataFlavor( ) operation, a data ?avor parameter may be 
passed into the Transfer( ) operation to inform server 23 the 
type of data that Will be transmitted to it. Moreover, com 
puter 20 may provide a preferred data type value to the data 
?avor parameter for a number of reasons, such as in the 
event printer 21 and server 23 support multiple, compatible 
data types Where computer 20 speci?es, using the parameter, 
a preferred data type for the data transfer betWeen printer 21 
and server 23. Printer 21 returns the data source object 25 to 
computer 20 through data object 21b. 

[0054] Next, at step 64 computer 20 performs the Trans 
fer() operation included in the data sink interface associated 
With server 23 and included in data object 23b. The Transfer( 
) operation may also be passed parameters When invoked, 
including the data source object 25 received by computer 20 
from printer 21, a context parameter and/or the data ?avor 
parameter associated With printer 21. Computer 20 provides 
to server 23 the context parameter associated With computer 
20 and/or printer 21 so that server 23 may decide Whether it 
Would like to participate in the data transfer for a number of 
reasons, such as for security purposes. Computer 20 is able 
to provide server 23 With its oWn contextual information by 
performing its oWn instructions to obtain its contextual 
information and passing the information into the Transfer() 
operation via the context parameter. Server 23 may receive 
data from printer 21 by Way of the data transfer session 
object 25 received from computer 20 from printer 21 and 
transferred to server 23 from computer 20 through the 
Transfer( ) operation. 
[0055] Next, at step 66 server 23 performs the getTrans 
ferData( ) operation included in data transfer session object 
25 to retrieve data from printer 21. The data is transferred 
from printer 21 to server 23 through data transfer session 
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object 25 at step 68. In this embodiment, one or more of 
computer 20, printer 21 or server 23 may access and perform 
the abort( ) operation, fail( ) operation or the complete( ) 
operation described above and included in the data transfer 
session object 25. Also, one or more of computer 20, printer 
21 or server 23 may be held responsible for reneWing the 
leased data transfer session. In another embodiment, one or 
more of computer 20, printer 21 or server 23 may register as 
a listener With each other by invoking the noti?cation 
interface (not illustrated) associated With computer 20, 
printer 21 or server 23 to receive event noti?cations, as 
described above. In this example, computer 20 may invoke 
the noti?cation interface associated With printer 21 and/or 
server 22 to register as a listener to monitor the progress of 
the data transfer. During the data transfer session betWeen 
printer 21 and server 22 the participation of computer 20 is 
not required. Whether or not computer 20 continues to 
participate in the data transfer session depends upon several 
factors, such as Whether computer 20 Would like to receive 
event noti?cations associated With the data transfer sessions 
and Whether computer 20 is responsible for reneWing the 
leased data transfer session, as described above. 

[0056] In another embodiment, any one of computer 20, 
printer 21 or server 23 may serve as data sources and data 
sinks betWeen each other employing one or more of the 
above-described embodiments. For instance, computer 20 
may initiate a data transfer Where server 23 serves as a data 

source and thus transmits data to printer 21 via data object 
transfer session 25 folloWing the same steps as described 
above With respect to printer 21 transmitting data to server 
23. 

[0057] While devices such as computer 20, printer 21, 
PDA 22, server 23 and facsimile machine 24 (i.e., compo 
nents 20-24) have been used as examples in one or more 
embodiments described above, a number of other systems 
may be used as components 20-24 such as softWare services, 
applications or portions thereof including language transla 
tion services, data format converters, e-mail applications, 
calendar applications, or a spell checking routine executing 
Within a Word processing application. For instance, a Word 
processor could make currently selected text available as a 
data source component so that it could be sent to FDA 22, 
Which is a data sink component. 

[0058] Other modi?cations of the present invention may 
occur to those skilled in the art subsequent to a revieW of the 
present application, and these modi?cations, including 
equivalents thereof, are intended to be included Within the 
scope of the present invention. Further, the recited order of 
processing elements or sequences, or the use of numbers, 
letters, or other designations therefor, is not intended to limit 
the claimed processes to any order except as may be 
speci?ed in the claims. 

What is claimed is: 
1. A system for enabling components to transfer data 

betWeen each other, the system comprising: 

a ?rst component having a universal data transfer inter 
face; and 

a second component invoking the universal data transfer 
interface to use a data transfer session object to transfer 
data betWeen the ?rst component and at least one of the 
components. 
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2. The system as set forth in claim 1 wherein the at least 
one of the components comprises the second component or 
a third component. 

3. The system as set forth in claim 1 Wherein the at least 
one of the components sends the data transfer session object 
to the ?rst component to be used by the ?rst component for 
receiving data transmitted from the at least one of the 
components. 

4. The system as set forth in claim 1 Wherein the at least 
one of the components receives the data transfer session 
object from the ?rst component to be used by the at least one 
of the components for receiving data transmitted from the 
?rst component. 

5. The system as set forth in claim 1 Wherein the universal 
data transfer interface and the data transfer session object 
have source-speci?c obj ect-oriented mobile code that can be 
interpreted and performed by the ?rst component or the at 
least one of the components to receive data. 

6. The system as set forth in claim 1 Wherein the data 
transfer session object comprises instructions for enabling 
the ?rst component or the at least one of the components to 
negotiate With each other to transfer data, for selecting a 
communications protocol to use to transfer data betWeen 
each other based upon a type of data being transferred or for 
selecting a transfer medium to use to transfer data based 
upon the type of data. 

7. The system as set forth in claim 1 Wherein data transfer 
ceases upon the ?rst component or the at least one of the 
components failing to reneW a data transfer lease or indi 
cating that the data transfer has completed or failed. 

8. A system for enabling components to transfer data 
betWeen each other, the system comprising: 

a ?rst component having a ?rst universal data transfer 
interface; 

a second component having a second universal data 
transfer interface; and 

a third component invoking the ?rst universal data trans 
fer interface and the second universal data transfer 
interface to use a data transfer session object to transfer 
data betWeen the ?rst component and the second com 
ponent. 

9. The system as set forth in claim 8 Wherein the third 
component sends the data transfer session object to the ?rst 
component to be used by the ?rst component for receiving 
data transmitted from the second component. 

10. The system as set forth in claim 8 Wherein the third 
component sends the data transfer session object to the 
second component to be used by the second component for 
receiving data transmitted from the third component. 

11. The system as set forth in claim 8 Wherein data 
transfer ceases upon the ?rst component or the at least one 
of the components failing to reneW a data transfer lease or 
indicating that the data transfer has completed or failed. 

12. A method for enabling components to transfer data 
betWeen each other, the method comprising: 

invoking a universal data transfer interface to obtain a 
data transfer session object; and 

using the data transfer session object to transfer data 
betWeen a ?rst component and at least one of the 
components. 
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13. The method as set forth in claim 12 Wherein the at 
least one of the components comprises the second compo 
nent or a third component. 

14. The method as set forth in claim 12 further comprising 
sending the data transfer session object to the ?rst compo 
nent to be used by the ?rst component for receiving data 
transmitted from the at least one of the components. 

15. The method as set forth in claim 12 further comprising 
receiving the data transfer session object from the ?rst 
component to be used by the at least one of the components 
for receiving data transmitted from the ?rst component. 

16. The method as set forth in claim 12 Wherein the 
universal data transfer interface and the data transfer session 
object have source-speci?c obj ect-oriented mobile code that 
can be interpreted and performed by the ?rst component or 
the at least one of the components to receive data. 

17. The method as set forth in claim 12 Wherein the data 
transfer session object comprises instructions for enabling 
the ?rst component or the at least one of the components to 
negotiate With each other to transfer data, for selecting a 
communications protocol to use to transfer data betWeen 
each other based upon a type of data being transferred or for 
selecting a transfer medium to use to transfer data based 
upon the type of data. 

18. The method as set forth in claim 12 further comprising 
ceasing data transfer upon the ?rst component or the at least 
one of the components failing to reneW a data transfer lease 
or indicating that the data transfer has completed or failed. 

19. A method for enabling components to transfer data 
betWeen each other, the method comprising: 

invoking a ?rst universal data transfer interface and a 
second universal data transfer interface; 

obtaining a data transfer session object from one of the 
invoked ?rst universal data transfer interface or the 
second universal data transfer interface; and 

using the data transfer session object to transfer data 
betWeen a ?rst component and a second component. 

20. The method as set forth in claim 19 further comprising 
sending the data transfer session object to the ?rst compo 
nent to be used by the ?rst component for receiving data 
transmitted from the second component. 

21. The method as set forth in claim 19 further comprising 
sending the data transfer session object to the second com 
ponent to be used by the second component for receiving 
data transmitted from a third component. 

22. The method as set forth in claim 19 further comprising 
ceasing data transfer upon the ?rst component or the at least 
one of the components failing to reneW a data transfer lease 
or indicating that the data transfer has completed or failed. 

23. A computer readable medium having stored thereon 
instructions for enabling components to transfer data 
betWeen each other, Which When eXecuted by one or more 
processors, causes the processors to perform: 

invoking a universal data transfer interface to obtain a 
data transfer session object; and 

using the data transfer session object to transfer data 
betWeen a ?rst component and at least one of the 
components. 

24. The medium as set forth in claim 23 Wherein the at 
least one of the components comprises the second compo 
nent or a third component. 



US 2003/0145089 A1 

25. The medium as set forth in claim 23 further compris 
ing sending the data transfer session object to the ?rst 
component to be used by the ?rst component for receiving 
data transmitted from the at least one of the components. 

26. The medium as set forth in claim 23 further compris 
ing receiving the data transfer session object from the ?rst 
component to be used by the at least one of the components 
for receiving data transmitted from the ?rst component. 

27. The medium as set forth in claim 23 Wherein the 
universal data transfer interface and the data transfer session 
object have source-speci?c object-oriented mobile code that 
can be interpreted and performed by the ?rst component or 
the at least one of the components to receive data. 

28. The medium as set forth in claim 23 Wherein the data 
transfer session object comprises instructions for enabling 
the ?rst component or the at least one of the components to 
negotiate With each other to transfer data, for selecting a 
communications protocol to use to transfer data betWeen 
each other based upon a type of data being transferred or for 
selecting a transfer medium to use to transfer data based 
upon the type of data. 

29. The medium as set forth in claim 23 further compris 
ing ceasing data transfer upon the ?rst component or the at 
least one of the components failing to reneW a data transfer 
lease or indicating that the data transfer has completed or 
failed. 

30. A computer readable medium having stored thereon 
instructions for enabling components to transfer data 
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betWeen each other, Which When executed by one or more 
processors, causes the processors to perform: 

invoking a ?rst universal data transfer interface and a 
second universal data transfer interface; 

obtaining a data transfer session object from one of the 
invoked ?rst universal data transfer interface or the 
second universal data transfer interface; and 

using the data transfer session object to transfer data 
betWeen a ?rst component and a second component. 

31. The medium as set forth in claim 30 further compris 
ing sending the data transfer session object to the ?rst 
component to be used by the ?rst component for receiving 
data transmitted from the second component. 

32. The medium as set forth in claim 30 further compris 
ing sending the data transfer session object to the second 
component to be used by the second component for receiv 
ing data transmitted from a third component. 

33. The medium as set forth in claim 30 further compris 
ing ceasing data transfer upon the ?rst component or the at 
least one of the components failing to reneW a data transfer 
lease or indicating that the data transfer has completed or 
failed. 


