
US 20040203891A1 

(12) Patent Application Publication (10) Pub. No.: US 2004/0203891 A1 
(19) United States 

Cole et al. (43) Pub. Date: Oct. 14, 2004 

DYNAMIC SERVICE BINDING PROVIDING 
TRANSPARENT SWITCHING OF 

(54) Publication Classi?cation 

INFORMATION SERVICES HAVING (51) Int. Cl.7 ..................................................... .. H04Q 7/20 
DEFINED COVERAGE REGIONS (52) US. Cl. ....................................... .. 455/456.1; 455/446 

(75) Inventors: Alan George Cole, Katonah, NY (US); (57) ABSTRACT 
Sastry S. Duri, Yorktown Heights, NY It is determined Whether a location of a mobile device is 
(US); Jonathan Paul Munson, Putnam Within a coverage region of a ?rst information service. 
Valley, NY (US); John S, Murdock Communications for the ?rst information service are redi 
JR” New Fair?eld, CT (Us) rected to a second information service When the location of 

the mobile device is not Within a coverage region of the ?rst 
Correspondence Address; information service. The second information service gener 
Ryan, Mason & Lewis, LLP ally has a coverage region encompassing the location of the 
Suite 205 mobile device. Communications betWeen a mobile device 
1300 Post Road and a ?rst information service are redirected to another 
pair?eld, CT 06430 (Us) information service When properties of the neW information 

service are determined to meet predetermined criteria set by 
(73) Assignee: International Business Machines Cor- a user of the mobile device> by an applicatiom or both- In Yet 

poration, Armonk, NY another aspect of the invention, Replacement of information 
services can be “aggressive” or “non-aggressive.” Commu 

(21) Appl, No; 10/315,650 nications betWeen a mobile device and an original informa 
tion service are redirected to another information service 

(22) Filed: Dec. 10, 2002 When the original information service fails. 

I - - — - — - - - - - — - - - — - - - — — — - - - - 1 135 

I DYNAMIC SERVICE BINDING SYSTEM I 150 

130 I 210 220 221 (J INFO. 
\ | sERv|CE 215 /J / SERVICE 

I PROXY {J SERVICE NETWORK 
APPLICATION T : REFERENCE 4* ADAPTER 4" HF 1604 

I 
I A 

250 
225 

WIRELESS 
NETWORK 

SERVICE 
PROPERTIES 

I 
I 

I 230 CARR|ER 
R l \ LOCATIONSERVICE > LOCATION = ; LOCATION 
290 l FACTORY ADAPTER TECHNOLOGY 

: I CONTEXT l/F 
f I 

| 235 CONTEXT 245 

| w I 237 CONTEXT 
I 238 II PROVIDER 

| 240 

I 
I 
I 
I 



Patent Application Publication Oct. 14, 2004 Sheet 1 0f 7 US 2004/0203891 A1 

Tom? 

e .QE 

o3. 

mowwwooml ¢\_ 

ow? 

mm? 

mt 

o: 

J om? 

1 

ON? 

mm? 

0:. 

00¢ 





Patent Application Publication Oct. 14, 2004 Sheet 3 0f 7 US 2004/0203891 A1 

5F. .EQEBEQMEFV w .0E wmFmmQOwE mO_>mm_m 

ovm 



Patent Application Publication Oct. 14, 2004 Sheet 4 0f 7 

510 
APPLICATION REQUESTS / 
INFO. SERVICE MEETING 

CAPABILITY 
REQUIREMENTS 

‘ 515 
COMPARE AVAILABLE 

SERVICES TO CAPABILITY <— 
REQUIREMENTS 

525 

[J 520 

REPORT SERVICE 
FAILURE FOUND? 

53o 

START SERVICE 

I 535 

BIND SERVICE TO 
APPLICATION 

SERVICE 
VALID? 

FIG. 5 

US 2004/0203891 A1 

500 



Patent Application Publication Oct. 14, 2004 Sheet 5 0f 7 US 2004/0203891 A1 

510 
APPLICATION REQUESTS K) 
INFO. SERVICE MEETING 

CAPABILITY 600 
REQUIREMENTS r) 

i 515 
COMPARE AVAILABLE / 

SERVICES TO CAPABILITY 
REQUIREMENTS 

525 
K) 520 

REPORT sERvICE 
FAILURE FOUND? FIG- 6 

530 

,/ 

START SERVICE 

+ 535 

BIND sERvICE TO // 
APPLICATION 

605 
\ APPLICATION REQUESTS 

PERIODIC VALIDITY TEST 

:1 

610 

LOCATION 
UPDATE 

620 

DETERMINE CANDIDATE 
LIST 

625 | 630 

CAZET$£$EEI€L§$E¥ST KEEPCURRENT 
IN LIST CANDIDATE IF IN LIsT 



Patent Application Publication Oct. 14, 2004 Sheet 6 0f 7 

525 

US 2004/0203891 A1 

APPLICATION REQUESTS 
INFO. SERVICE MEETING 

510 700 

/ r) 

REPORT 
FAILURE 

CAPABILITY 
REQUIREMENTS 

I 515 
COMPARE AVAILABLE 

SERVICES TO CAPABILITY <— 
REQUIREMENTS 

520 

NO 

530 

YES / 

START SERVICE 

I 535 

BIND SERVICE TO 
APPLICATION 

540 

YES 

NO 710 

REMOVE CURRENT 
SERVICE ADAPTER AND 

BINDING 

FIG. 7 



Patent Application Publication Oct. 14, 2004 Sheet 7 0f 7 US 2004/0203891 A1 

w .OE 
N 395% 

mwEmdo H502 wzwwwmog wzwzwzwmlgoo m Em: 

? . wzwwwmog 

x2115 5502 .202 wmoSmmw mmE < 1mm: amigo wozwm?mma mozmmm?ml mww: 



US 2004/0203891 A1 

DYNAMIC SERVICE BINDING PROVIDING 
TRANSPARENT SWITCHING OF INFORMATION 

SERVICES HAVING DEFINED COVERAGE 
REGIONS 

FIELD OF THE INVENTION 

[0001] The present invention relates to communication 
systems and, more particularly, relates to communication 
systems Where devices travel betWeen areas, such as cellular 
phone systems. 

BACKGROUND OF THE INVENTION 

[0002] The mobility of devices has become highly desir 
able. Moreover, many devices noW interact With Wireless 
systems and, consequently, many devices are blurring the 
line betWeen Wireless netWorks and traditional computer 
systems. For instance, some personal digital assistants can 
connect to Wireless netWorks, such as a cellular phone 
netWork, While many cellular telephones noW connect to the 
Internet through Wireless netWorks. 

[0003] A bene?t of mobile devices is that the devices can 
be used to connect to local information services, such as 
information services providing local traf?c, Weather, or 
telephone numbers, When traveling. It is possible for a 
person using a cellular phone to determine the phone num 
ber of a local piZZa parlor, for instance, or learn What the 
traf?c is like on a major thoroughfare. 

[0004] While the mobility of devices is desirable, it can 
also create problems. For instance, information services that 
provide traf?c reports are only valid for particular areas. 
Therefore, a person Whose cellular phone is set to connect to 
a local Internet site providing local traf?c information Will 
not be of use When the person is at a remote location. 
Similarly, information services that provide directory ser 
vices such as telephone numbers and addresses usually have 
only a certain geographical area for Which the provided 
information is relevant. Outside this geographical area, the 
information is generally irrelevant. 

[0005] Thus, What is needed are techniques for alloWing 
mobile devices to access services When the mobile devices 
travel betWeen areas. 

SUMMARY OF THE INVENTION 

[0006] The present invention provides methods and appa 
ratus for dynamic service binding, providing transparent 
sWitching of information services. In general, the informa 
tion services have de?ned coverage regions, such that a 
mobile device Will interact With one information service in 
a ?rst location but the mobile device may interact With 
another information service When the mobile device is in 
another location. 

[0007] In one aspect of the invention, it is determined 
Whether a location of a mobile device is Within a coverage 
region of a ?rst information service. One or more commu 
nications for the ?rst information service are redirected to a 
second information service When the location of the mobile 
device is not Within a coverage region of the ?rst informa 
tion service. In an exemplary embodiment, the second 
information service has a coverage region encompassing the 
neW location of the mobile device. 
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[0008] In another aspect of the invention, communications 
betWeen a mobile device and a ?rst information service are 
redirected to another information service When one or more 
properties of the neW information service are determined to 
meet predetermined criteria. In one illustrative embodiment, 
the predetermined criteria may be set by a user of the mobile 
device, by an application, or both. 

[0009] In yet another aspect of the invention, replacement 
of information services can be “aggressive” or “non-aggres 
sive.” For instance, a neW information service may become 
available to a user, and the neW information service, if 
adjudged to more adequately meet preferences of the user, 
Will replace an original information service being used by 
the user, even if the original information service is still valid. 
This is called aggressive replacement of information ser 
vices herein. In a non-aggressive replacement, the original 
information service, if still valid based on a location of the 
user, Will not be replaced and Will remain in use. 

[0010] In yet another aspect of the invention, communi 
cations betWeen a mobile device and an original information 
service are redirected to another information service When 
the original information service fails. 

[0011] A more complete understanding of the present 
invention, as Well as further features and advantages of the 
present invention, Will be obtained by reference to the 
folloWing detailed description and draWings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0012] FIG. 1 is a block diagram of an exemplary appli 
cation server interacting With a Wireless device through a 
Wireless netWork, With carrier location technology, With 
information services through the Internet, and With media in 
accordance With one embodiment of the present invention; 

[0013] FIG. 2 is a block diagram of an exemplary 
dynamic service binding system interacting With a mobile 
device through an application, With Wireless netWork, and 
With the Internet, in accordance With one embodiment of the 
present invention; 

[0014] FIG. 3 is an exemplary table representing service 
properties, in accordance With one embodiment of the 
present invention; 

[0015] FIG. 4 is an example of a capability requirement, 
in accordance With one embodiment of the present inven 
tion; 
[0016] FIGS. 5 through 7 are exemplary methods for 
dynamically binding information services, in accordance 
With embodiments of the present invention; and 

[0017] FIG. 8 is an exemplary table representing a portion 
of a service properties database including user preferences, 
in accordance With one embodiment of the present inven 
tion. 

DETAILED DESCRIPTION OF PREFERRED 
EMBODIMENTS 

[0018] There are applications in Which the location of a 
person or an object is used to shape or focus the service. The 
integration of technologies that accurately determine loca 
tion, such as global positioning system (GPS) information, 
into many devices makes these types of applications more 
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convenient by sparing users the need to self-describe their 
locations. These technologies also enable neW applications, 
such as a driving assistant that proactively alerts a driver to 
traf?c congestion ahead and suggests an alternate route. 
These sorts of applications are expected to be especially 
valuable to mobile users. 

[0019] But just as mobility is a core driver of these types 
applications, it also presents certain challenges. In particular, 
mobility creates the possibility that a change in location may 
result in the loss of a particular information service in 
communication With an application. By nature, many infor 
mation services are associated With a certain geographical 
area, called a “coverage region” herein. A traf?c-congestion 
reporting information service, for example, may offer infor 
mation for only certain metropolitan areas. Therefore, an 
information service that is valid for one location may not be 
valid for another. As a user of an information service moves, 
that information service may eventually become invalid. It 
should be noted herein that the term “user” includes a mobile 
device Whose location can be determined. 

[0020] It is also true that, as one information service 
becomes invalid due to a change in location, another infor 
mation service of the same kind may become valid. As a 
particular example, suppose a user subscribes to the driving 
assistance application mentioned above, Which offers noti 
?cation of traf?c congestion. As the user travels from NeW 
York to Philadelphia, there may be different traf?c conges 
tion reporting information services available—one for NeW 
York City, one for the NeW Jersey Turnpike, and another for 
the Philadelphia area. It Would be desirable for the driving 
assistance application to sWitch from a reporting information 
service that is no longer valid for the current location to 
another that does offer service for the current location, and 
to do so in a manner that is transparent to the user and to the 
application being used by the user. This is referred to as 
“dynamic service binding” herein, as an information service 
is “bound” to a particular application through certain tech 
niques. 
[0021] Consider What might be bene?cially used to imple 
ment dynamic service binding in the speci?c case of the 
driving assistant example, for instance. First, a dynamic 
service binding system should keep track of various report 
ing information services and their respective coverage 
regions. Second, the dynamic service binding system should 
periodically obtain the location of a user (e.g., a location of 
a mobile device used by the user) to determine Whether the 
current reporting service is still valid for the current location. 
If not, the dynamic service binding system should select an 
appropriate information service valid for the neW location 
and sWitch to the valid information service. 

[0022] Note that, since it is assumed that the various traf?c 
reporting information services used Will be from indepen 
dent providers, it is also assumed that the various informa 
tion services may have different programming interfaces, 
including different invocation mechanisms, and that the 
information services Will use different authentication and 
authoriZation mechanisms. Thus, it is bene?cial for dynamic 
service binding to also manage these issues. 

[0023] It may be possible for individual applications to 
perform dynamic service binding. Given the level of support 
required, hoWever, and the fact that dynamic service binding 
is useful across a Wide range of applications for mobile 
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users, it is desirable to factor this support out of applications, 
and offer it in the form of a dynamic service binding system 
that acts as an intermediary betWeen applications and loWer 
level services. FIG. 1 shoWs an exemplary location for a 
dynamic service binding system Within a larger application 
architecture. 

[0024] Referring noW to FIG. 1, a block diagram is shoWn 
of an exemplary application server 100 interacting With a 
Wireless device 110 through a Wireless netWork 120 and a 
Wireless gateWay 125, With carrier location technology 140, 
and With information services 160-1 through 160-N (collec 
tively information services 160) through, for instance, the 
Internet 150. Application server 100 comprises a memory 
130, a processor 180, and a media interface 175. Application 
server 100 interacts With media 170 through media interface 
175. Memory 185 comprises an application 130 and a 
dynamic service binding system 135. 

[0025] Application server 100 generally resides on the 
Internet, such as Internet 150. As another example, in an 
intranet, the application server 100 could be a server on the 
intranet and connected to an access point or several access 
points. 
[0026] Generally, Wireless device 110 accesses application 
130 through Wireless netWork 120 and Wireless gateWay 
125. The application 130 accesses one or more of the 
information services 160. For instance, the Wireless device 
could be executing an Internet broWser (not shoWn) that is 
accessing an application 130 that is a JAVA applet in order 
to determine a telephone number for a local restaurant. 

[0027] Because quite a feW different applications can 
bene?t from changing information services 160 as the 
location of Wireless device 110 changes, the dynamic service 
binding system 135 provides an interface to the application 
130 and provides transparent binding of one or more infor 
mation services 160 to the application 130. 

[0028] Usually, the dynamic service binding system 135 
determines the location of the Wireless device 110 via carrier 
location technology 140, Which is generally implemented by 
Wireless netWork 120. For instance, some cellular technol 
ogy noW uses a GPS receiver built into a Wireless device 
110, and the Wireless netWork Would contain carrier location 
technology 140 in order to determine the location of a 
Wireless device 110. Carrier location technology 140 is 
intended to encompass any technique for determining a 
location of a mobile device. Regardless of the technique 
being used, the dynamic service binding system 135 uses the 
location of Wireless device 110 in order to select an infor 
mation service 160 to bind to the application 130. Thus, 
location is a criterion used to “validate” an information 
service. When the location passes outside of a coverage 
region of an information service 160, the information ser 
vice 160 is assumed to be invalid. Other criteria used to 
validate an information service 160 are described in more 
detail beloW. 

[0029] Illustratively, the dynamic service binding system 
135 usually provides an interface to the application 130 
suitable for interacting With the application 130. For 
instance, if the application 130 expects an information 
service 160 to be a mapping information service, the 
dynamic service binding system 135 provides a mapping 
information service interface. This is described in more 
detail beloW. 
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[0030] In one embodiment, a dynamic service binding 
system 135, as described in additional detail below, changes 
a binding betWeen an application 130 and an information 
service 160 by changing a reference to the information 
service 160. HoWever, any technique that is used to direct or 
redirect communications betWeen the application 130 and an 
information service 160 may be used to bind application 130 
and information service 160. 

[0031] As explained in more detail beloW, application 130 
generally requests a certain information service 160 meeting 
particular criteria, generally expressed in the form of capa 
bility requirements. In general, an information service 160 
Will have a programmatic interface (not shoWn), i.e., Which 
is accessed by application 130 and not by users of a Wireless 
device 110. The dynamic service binding system 135 deter 
mines location of the Wireless device 110 and initialiZes 
connections to an appropriate information service 160, if an 
appropriate information service 160 is found. The informa 
tion service 160 is bound to the application 130, preferably 
through a reference as described beloW. As the Wireless 
device 110 travels, it may leave the coverage region of the 
information service 160. Alternatively, the Wireless device 
110 may enter a coverage region of a “better” information 
service 160. The “better” information service 160 is deter 
mined via certain criteria. Moreover, the original informa 
tion service 160 may fail. As another example, a neW 
information service 160 may become available, even if the 
mobile device does not change location. The neW informa 
tion service may be better than the current information 
service 160, as determined through certain criteria provided 
by the user or the operator of the application server 100. 
These conditions could cause the original information ser 
vice 160 to become invalid and the dynamic service binding 
system 135 Will determine the invalidity of the information 
service 160 and Will bind the application 130 to a neW 
information service 160. Communications for the original 
information service 160 Will be redirected to the neW 
information service 160. This redirection should be totally 
transparent to the application 130. 

[0032] It should be noted that the application 130 may also 
be part of Wireless device 110. 

[0033] Although Wireless netWorks and Wireless devices 
are used as examples throughout the present disclosure, the 
present invention is not limited to Wireless netWorks and 
Wireless devices. For instance, a person With a laptop 
computer connected to telephone lines might desire to 
connect to a directory information service When the person 
is in a location far from a normally used directory informa 
tion service. An application 130 may be able to determine 
the location of the laptop through, for instance, dialing 
properties. The dynamic service binding system 135 can 
then use the dialing properties to properly select a directory 
information service for the Wireless device 110. 

[0034] The folloWing are examples of What functions a 
dynamic service binding system 135 might provide. 

[0035] For any information service 160 in use by an 
application 130, dynamic service binding system 135 should 
be able to monitor the validity of the information service 160 
(e.g., Whether the location of the mobile device remains 
Within the coverage region for the information service 160) 
and look for another information service 160 When the 
current information service 160 becomes invalid. If an 
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information service 160 is found that has the capabilities the 
application 130 requires, the dynamic service binding sys 
tem 135 should be able to change bindings dynamically so 
that the change in providers is transparent to the application 
130. This includes performing Whatever initial steps are 
necessary before the information service 160 is used (e.g., 
authentication). 
[0036] A dynamic service binding system 135 should also 
be able to change bindings When an information service 160 
that meets preferences of the user becomes available for a 
neW location. In this example, the neW information service 
160 exceeds the original information service 160 via pre 
determine criteria such as user preferences. 

[0037] Dynamic service binding should also be provided 
in case of information service failure. This is called 
“failover” herein. In case of information service failure, the 
dynamic service binding system 135 should select another 
information service 160 With a compatible information 
service 160, assuming a compatible information service 160 
exists, and bind the application 130 to the compatible 
information service 160. 

[0038] Dynamic binding should also accommodate Whole 
sale changes in the service environment, as When there is a 
transition from a general, outdoor service environment to a 
specialiZed, perhaps indoor environment. In this case, the 
dynamic service binding system 135 may need to sWitch 
information services 160 for several location services, and 
may need to sWitch carrier location technology 140 (or an 
interface thereto, as described in reference to FIG. 2). 

[0039] As is knoWn in the art, the methods and apparatus 
discussed herein may be distributed as an article of manu 
facture that itself comprises a machine readable medium, 
such as one of a number of media 170, containing one or 
more programs Which When executed implement embodi 
ments of the present invention. For instance, the machine 
readable medium may contain a program con?gured to 
dynamically bind application 130 to one or more informa 
tion services 160. The machine readable medium may be a 
recordable medium (e.g., a hard drive or an optical disk) or 
may be a transmission medium (e.g., a netWork comprising 
?ber-optics, the Internet 150, a Wireless netWork 120 using 
time-division multiple access, code-division multiple 
access, or other radio-frequency channel, such as that used 
on Wireless netWork 120). Any medium knoWn or developed 
that can store information suitable for use With a computer 
system may be used. 

[0040] Processor 180 can be con?gured to implement the 
methods, steps, and functions disclosed herein. The memory 
185 could be distributed or local and the processor 180 could 
be distributed or singular. The memory 185 could be imple 
mented as an electrical, magnetic or optical memory, or any 
combination of these or other types of storage devices. 
Moreover, the term “memory” should be construed broadly 
enough to encompass any information able to be read from 
or Written to an address in the addressable space accessed by 
processor 180. With this de?nition, information on a net 
Work is still Within memory 185 because the processor 180 
can retrieve the information from the netWork. It should be 
noted that each distributed processor that makes up proces 
sor 180 generally contains its oWn addressable memory 
space. It should also be noted that some or all of dynamic 
service binding system 135 can be incorporated into an 
application-speci?c or general-use integrated circuit. 
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[0041] Referring noW to FIG. 2, a block diagram shows an 
exemplary dynamic service binding system 135 in more 
detail. Exemplary dynamic service binding system 135 
interacts With the mobile device 290 through application 
130, a Wireless netWork 250, and an information service 
160-1 through the Internet 150. Only one information ser 
vice 160 is shoWn for simplicity. 

[0042] Dynamic service binding system 135 comprises, in 
this example, a service proxy 210, a service adapter 220, a 
netWork interface 221, a carrier location adapter 225, a 
context provider 245, a location service factory 230, and a 
service properties database 240. Service proxy 210 com 
prises a reference 215. Location service factory 230 com 
prises a context interface 235 and context 237. Context 237 
comprises a position 238 of a mobile device. 

[0043] Application 130, as described above, is an appli 
cation that makes use of an information service. A typical 
example is a personal navigation application that alloWs 
users to request maps of particular locations, driving instruc 
tions from one place to another, and the locations of stores 
and other points of interest. 

[0044] Service proxy 210 is a module With a reference 215 
to a service adapter 220, and preferably having the same 
interface as the service adapter 220. The value of the 
reference 215 can be modi?ed in order to refer to a different 
service adapter 220, in case, for example, the original 
service adapter 220 fails or a mobile device changes loca 
tions. The service adapter 220 is a local proxy for the 
Internet-hosted information service 160-1. The service 
adapter 220 manages the loW-level protocol of the Internet 
hosted information service 160-1 and manages initialiZa 
tion-time functions such as authentication. The service 
adapter 220 is linked to one information service 160, such as 
information service 160-1. Thus, once reference 215 is set 
for a particular service adapter 220, the application 130 is 
bound to a speci?c information service 160, such as infor 
mation service 160-1. It may be possible for one service 
adapter 220 to link to more than one information service 
160. In this situation, the service adapter 220 Would be 
adapted to have its oWn reference (not shoWn) as to Which 
information service 160 the service adapter 220 is to refer 
ence. 

[0045] It should be noted that a single application 130 
could access multiple service adapters 220 in order to access 
multiple information services 160. For instance, an applica 
tion provider may contract With one information service 
provider for maps and another for directory information. Or, 
the application provider may alloW the user to choose his or 
her information service providers. In these instances, the 
reference 215 may have multiple references, each reference 
binding the application to a speci?c service adapter 220. 
Alternatively, as described above, a service adapter 220 may 
be made to access multiple information services 160. 

[0046] An information service 160, such as information 
service 160-1, is a service provided via the netWork interface 
221 over the Internet, typically using the HTTP protocol. 
Examples of services are directory services providing tele 
phone numbers and locations of residences and business and 
mapping services providing maps of interstate roads, intr 
astate roads, and perhaps points of interest. An information 
service 160 does not have to be an Internet-based service, 
although that typically Will be the case. For example, the 
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information service 160-1 could reside on an asynchronous 
transfer mode netWork, an intranet, a “plain old telephone 
system” (POTS) netWork, or a cellular phone netWork 
offering, for instance, text information via an information 
service. An information service 160 can be any service for 
Which a user can WithdraW information requested by the user 
through an application. 

[0047] The carrier location adapter 225 is an adapter for 
the particular carrier location technology 140 that deter 
mines the location of the mobile device 290. The carrier 
location adapter 225 Will typically use a location-determin 
ing service provided by the Wireless carrier, such as a 
Wireless carrier controlling Wireless netWork 250. The car 
rier location adapter 225 may have a timing function, so that 
the carrier location adapter 225 Will periodically ascertain 
the location of a mobile device 290 via the carrier location 
technology 140. Alternatively, the location service factory 
230 can periodically query the carrier location adapter 225 
in order to determine the location of the mobile device 290. 
Furthermore, some cellular systems Will “hand off” cellular 
phone users When the users move from cell to cell. This 
handing off process could trigger a message to or through the 
carrier location adapter 225 informing the location service 
factory 230 of the updated location of a cellular phone user. 

[0048] The location service factory 230 is a module that 
performs, among other things, the functions of service 
adapter 220 creation and rebinding. This is described in 
more detail beloW. 

[0049] The service properties database 240 is a database 
containing service properties, examples of Which include a 
coverage region for an information service 160 and, in the 
case of a service that returns maps, the image formats the 
service is capable of providing. The service properties 
database 240 is described in additional detail in reference to 
FIG. 3. 

[0050] The context provider 245 is a module delivering 
user context information, denoted as context 237. Context 
237 is converted to a user position 238 by the location 
service factory 230. The context 237 can be in GPS coor 
dinates, for instance, and the user position could be main 
tained in the GPS coordinates or converted to a simpler 
location, such as “Connecticut.” The context provider 245 
could be a module containing a location for a user that the 
user has entered, for instance. For cellular phone systems, 
the user may only be able to be located via knoWing in Which 
cell the mobile phone used by the user is. The context 
provider 245 can then inform the context interface 235 of at 
least Where the cell is or an area encompassed by the cell. 
Additionally, the context provider 245 may also determine 
When another information service is registered in the service 
properties database 240, as registration of another device can 
be a criterion used to determine validity of an information 
service. 

[0051] The context interface 235 is an interface through 
Which context information is delivered. The context inter 
face 235 is adapted to read context information and, When 
required, convert the context information to a position of a 
mobile device. Context information generally comprises 
position information about a mobile device. HoWever, con 
text information may also comprise messages about the 
status of the information service. For instance, as described 
in more detail beloW, the context information can be a 
message indicating failure of the information service. 



US 2004/0203891 A1 

[0052] It should be noted that there could be multiple 
carrier location adapters 225 corresponding to various 
mobile devices 290. For instance, a mobile device 290 might 
use cellular service having GPS location services, While 
another mobile device 290 might not have GPS location 
services. These tWo mobile devices Would then have tWo 
different carrier location adapters 225. 

[0053] It should be noted that the different entities making 
up dynamic service binding system 135 are merely eXem 
plary. The entities could be combined, further subdivided, or 
deleted. For instance, the location service factory 230 and 
the service proxy 210 could be combined. As another 
eXample, the location service factory 230 could be divided 
into a portion handling conteXt and a portion that changes 
reference 215, instantiates service adapter 220, and deter 
mines When to redirect communications betWeen an appli 
cation 130 and an information service 160 based on validity 
of the information service 160. Additionally, the dynamic 
service binding system 135 may not contain the netWork 
interface 221, Which can be separate. The carrier location 
adapter 225 and the conteXt provider 245 can also be 
separate from the dynamic service binding system 135. In 
the eXamples given herein, many of entities can be imple 
mented through softWare modules. HoWever, portions of one 
or more entities can also be implemented in hardWare, such 
as through an integrated circuit. 

[0054] Turning noW to FIG. 3, an eXample of the service 
properties database 240 is shoWn. In this example, the 
service properties database 240 is implemented as a table, 
Which has a number of service properties. There are tWo 
mapping services and tWo directory services, each of Which 
has a de?ned coverage region. The simple terms of “North 
eastern U.S.,”“NeW York,” and “Westchester County, NY.” 
can be converted, if desired, to a number of coordinates 
demarcating the coverage region. It should be noted that 
these coverage regions can be completely arbitrary. In 
particular, coverage regions do not necessarily correspond to 
the cells of Wireless communications services. The “capa 
bility names” are capabilities provided by the service, and 
the “formats” are those supported by the service. The “cost” 
is an eXample of hoW much each service costs for access to 
the information the service provides. The “specialty” gives 
additional teXt about the information provided by the ser 
vice. 

[0055] Generally, the mobile service provider (e.g., cellu 
lar phone carrier) populates the service properties database 
240. HoWever, as described beloW, user preferences may be 
added to the service properties database 240. This may entail 
giving the user access to the service properties database 240 
or having the mobile service provider ask the user his or her 
preferences and adding the preferences for the user to 
service properties database 240. 

[0056] As described in more detail beloW, the cost and 
specialty properties (and any properties added via prefer 
ences of a user) can be used to validate an information 
service. For instance, a user could indicate a preference for 
only free services. Thus, if the user is in Westchester County, 
NY, the location service factory 230 could select the free 
directory service. Alternatively, under the “aggressive” 
scheme described beloW, the location service factory 230 
Would select the directory service having the per access fee 
because this directory service has more information about 
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the particular area the user is in. User preferences are more 
speci?cally described in reference to FIG. 8 beloW. 

[0057] The application 130 generally requests from the 
location service factory 230 an information service 160 
meeting certain criteria. In a request, the application 130 
includes one or more “capability” sets that specify its 
requirements and preferences. A capability set, as shoWn in 
FIG. 4, comprises a name and a set of values. A capability 
requirement is a name and a single value. In the eXample of 
FIG. 4, there are tWo capability sets, <“image-formats”, 
“JPEG GIF”> and <“image-formats”, “TIF”>, but three 
capability requirements, <“image-formats”, “JPEG”>, 
<“image-formats”, “GIF”> and <“image-formats”, “TIF”>. 
The registered capabilities, stored in service properties data 
base 240, of an information service 160“satisfy” a set of 
required capabilities if, for each capability requirement, the 
registered capabilities for an information service 160 have a 
capability of the same name that includes the value of the 
required capability. For instance, <“image-formats”, “GIF 
JPEG”> satis?es <“image-formats”, “GIF”>. In the eXample 
of FIG. 3, a capability requirement of <“teXt-formats”, 
“T'XT”> is met by both directory services but not by either 
mapping service. The capability sets of <“image-formats”, 
“GIF”>, <“teXt-formats”, “TXT”> is met only by the direc 
tory service for Westchester County, NY. 

[0058] Generally, When an application 130 requests an 
information service 160 that meets capability requirements, 
the capability sets are assumed to be in a preference order, 
With the highest capability sets listed ?rst. For eXample, in 
FIG. 4, the capability set of <“image-formats”, “JPEG 
GIF”> is assumed to be preferred over the capability set of 
<“image-formats”, “TIF”>. This preference in capability 
sets may be used to sort candidate information services 160, 
if desired. 

[0059] Turning noW to FIG. 5, an eXemplary method 500 
is shoWn for dynamically binding information services, in 
accordance With one embodiment of the present invention. 
Method 500 is performed by a dynamic service binding 
system 135 in order to bind an information service 160 to an 
application 130 and to rebind information services 160 When 
certain criteria are met. 

[0060] Method 500 begins in step 510 When an application 
130 requests a information service 160 meeting particular 
criteria. As described above, the request by the application 
130 includes one or more capability sets that specify require 
ments and preferences of the application 130. The ?rst 
capability set is generally taken as the most preferred. In step 
515, the capability sets are compared, generally in order of 
preference, With capabilities for information services 160. 
The capabilities of the information services 160 are stored as 
properties in the service properties database 240, as shoWn 
in FIG. 3. The properties stored in the service properties 
database 240 contain the capabilities of all information 
services that are registered With the application server 100 
having the service properties database 240. If no information 
service 160 is found (step 520=NO), then a failure is 
reported. This occurs in step 525. If one or more information 
services 160 that ful?ll one of the capability requirements 
are found (step 520=NO), a service adapter 220 is instanti 
ated for the ?rst information service in a list of found 
information services and signaled to initialiZe itself (step 
530). The list is generally a candidate list sorted via certain 
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criteria, such as preferences given by the application, user 
preferences, or both. The service adapter 220 may at this 
time, for testing the information service 160 or for authen 
tication, communicate With the information service 160. A 
service proxy 210 is then instantiated for the service adapter 
220 and a reference to the service proxy 210 is returned to 
the application 130. This also occurs in step 530. 

[0061] The application 130 is bound to the information 
service 160 via a reference placed in the service proxy 210. 
This occurs in step 535. The reference in the service proxy 
210 causes communications from the application 130 to be 
directed to the service adapter 220 and therefore to a speci?c 
information service 160. 

[0062] At some time, the application 130 makes a service 
invocation on the service proxy 210, Which passes the 
service invocation through to the service adapter 220. The 
service adapter 220 performs its function of adapting the 
invocation to the protocol used by the information service. 
In the case of an Internet service, this Will include opening 
a netWork connection to the information service, serialiZing 
the objects of the invocation argument, and Writing them to 
the netWork stream. Data returned in the stream should be 
deserialiZed into objects to be returned to the application 130 
through the service proxy 210. 

[0063] Once the information service has been bound to the 
application 130, there is a determination of Whether the 
information service 160 is still valid. This occurs in step 540. 
This determination is usually periodic, but need not be. For 
example, the determination could be driven by messages 
from a cellular phone system that a mobile device has been 
passed off to another cell. These messages may occur 
relatively randomly. In the example of FIG. 5, a criterion 
used to determine validity of a service is location. When the 
location of the mobile device is determined to be outside of 
the coverage area for the information service 160 currently 
bound to the application 130, then the method continues in 
step 515. Consequently, a neW information service, if one is 
found (step 520), is selected, started (step 530), and bound 
to the application 130 (step 535). This example just 
described is a simple example Where the location of a mobile 
device is determined and the method 500 determines 
Whether the location is Within the coverage region of the 
current information service. 

[0064] It is also possible to have more complex procedures 
for determining Whether an information service is valid. For 
example, a more complex method 600 for replacing services 
based on the user moving in and out of service coverage 
regions is shoWn in FIG. 6. Steps 510 through 535 are the 
same as in method 500 of FIG. 5. 

[0065] In step 605, an application 130 instructs the loca 
tion service factory 230 that the application 130 requires that 
the information service to Which the application 130 is 
bound to periodically have validity of the information ser 
vice determined. The application 130 includes, in a message 
for example, a reference to the carrier location adapter 225 
that corresponds to the mobile device using the application 
130, and a time interval specifying hoW often to evaluate 
information service replacement. The time interval is used to 
determine When to perform step 610. As a response to step 
610, the location service factory 230 begins a process 
through Which the location service factory 230 Will receive 
periodic noti?cation of the position of the mobile device. 
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This may be through using a periodic noti?cation function 
provided by the carrier location technology or its carrier 
location adapter, or one provided by the location service 
factory 230 itself. Noti?cations are delivered through the 
context interface 225 of the location service factory 230. 

[0066] Upon each update of the location of the mobile 
device (e.g., received through noti?cation or its oWn peri 
odic requests) in step 610, the location service factory 230 
evaluates Whether the current information service in use is 
still valid for the location of the mobile device, or Whether 
there is an information service 160 that better meets the 
capability requirements requested by the application 130. 
Replacement may be aggressive or non-aggressive. Alist of 
candidate information services, if there are any candidates, 
is determined in step 620 by comparing the capability 
requirements given by the application 130 With capabilities, 
for the information services, stored in the service properties 
database 240. The order in Which the capability require 
ments are given by the application 130 is assumed, in an 
embodiment, to be in order of preference by the application 
130. Additionally, user preferences or preferences set by the 
application server oWner may be used to set an order. For 
aggressive replacement, the existing information service 160 
is replaced (step 625) if it is not the ?rst service in the list. 
For non-aggressive replacement, the existing service is 
replaced only if it is not in the list of candidates (step 630). 
All candidate information service 160 evaluations include 
determining Whether the current location for the mobile 
device is in the coverage region of an information service 
160. 

[0067] It should be noted that the user preferences and 
capability requirements are criteria that can be used to sort 
the candidate list. It is also possible to determine a value for 
each information service 160 in the candidate list, according 
to the criteria. In the case of sorting the information services, 
the sort order, Which can be given values, determines Which 
information service 160 should be chosen. It is also possible 
for the candidate list to be not sorted and have, instead, 
values assigned to each information service 160 de?ned by 
the criteria. 

[0068] Another criterion used to determine a validity of an 
information service 160 is information service failure. This 
is shoWn in FIG. 7, Where method 700 uses information 
service failure to determine validity of an information ser 
vice 160. Steps 510 through 540 are the same as in FIG. 5. 
A service adapter 220 can determine that the information 
service 160 to Which it is associated has failed, for instance 
When the information service 160 fails to respond or is 
unavailable. When the information service 160 is deter 
mined to be invalid in step 540 (step 540=YES), the service 
adapter 220 signals invalidity of the information service 160 
to the service proxy 210, for instance, by issuing a Service 
Failure exception to the service proxy 210. The current 
service adapter 220 and binding are removed in step 710. 
The current service adapter 220 is unloaded from memory 
and the binding is removed by removing the reference to the 
service adapted from the service proxy 210. 

[0069] The service proxy 210 may then initiate service 
replacement by, for instance, sending a replaceService mes 
sage to the location service factory 230 through the context 
interface. This Would continue the method in step 515. In 
step 515, the location service factory 230 ?rst obtains the 
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capability requirements of the original information service 
160 from the service proxy 210. Using the capability 
requirements, a suitable replacement candidate is deter 
mined, via the same procedure described above in steps 520 
through 535. If a replacement candidate is found (step 
520=YES), a service adapter 220 is instantiated for the 
information service 160 and the service adapter 220 is 
signaled to initialiZe itself, also as described above (step 
530). The location service factory 230 then sends, for 
example, a setAdapter message to the service proxy 210 
containing a reference to the neW service adapter 220 (step 
530). The reference to the service adapter 220 is placed in 
the service proxy 210 in order to bind the application 130 to 
the information service 160 (step 535). The service proxy 
210 Will then retry connecting to the information service 160 
in order to ful?ll any outstanding request by the application 
130. If the application 130 has registered to be noti?ed of a 
service replacement, a noti?cation containing the name of 
the replacement service is sent at this time. 

[0070] The information service replacement may be gen 
eraliZed to “opportunistic” service replacement by alloWing 
arbitrary events to trigger information service replacement 
evaluation. For example, the addition of a neWly available 
service to the service properties database 240 may be such 
an event. As With location, in Which the location service 
factory 230 indicates interest in location events by register 
ing With the carrier location adapter, the location service 
factory 230 registers interest in particular events With a 
context provider. This context provider delivers context 
events through the context interface of the location service 
factory 230. 

[0071] Other events to trigger replacement evaluation 
could be user preferences. If a user chooses to preferentially 
access free services, and a free information service becomes 
available as the user enters the coverage region of the free 
service, the current information service in use by the user 
may be replaced if the current service charges access fees. 
For instance, in FIG. 8, a portion of service properties 
database 240 is shoWn having user preferences and user 
carrier information. From FIG. 8, it can be seen that USER 
A prefers free information services and the replacement of 
information services should be performed in a non-aggres 
sive manner, as described above. By contrast, USER B 
prefers comprehensive information services, Which may or 
may not be free. The USER B also prefers that the replace 
ment of services be handled in an aggressive manner, as 
described above. Additionally, the user preferences may be 
used to sort a candidate list of information services. Thus, 
for USER A, a free information service should be sorted in 
such a Way that the free information service is selected 
before a pay information service. 

[0072] FIG. 8 also shoWs information about Which mobile 
carrier the user uses. In this example, both users use mobile 
carriers, such as a cellular phone carrier. HoWever, the 
carrier could be netWork-based, or some other carrier. For 
example, When a user is traversing a large building complex, 
the user could leave the range of an access point and come 
into range of another access point. Coverage regions for 
internal telephone numbers and building complex informa 
tion might also change via information services. In the 
example of FIG. 8, USER Auses MOBILE CARRIER I and 
USER B uses MOBILE CARRIER 2. This carrier informa 
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tion alloWs the location service factory 230 to determine 
Which carrier location adapter 225 to use. 

[0073] FIG. 8 may also be used by the application server 
100 oWner. For example, a cellular phone company may 
require users to use free services When there is a choice 
betWeen the free information service 160 and an information 
service 160 that costs the cellular phone company money for 
Which the cellular phone company is not reimbursed by the 
user. 

[0074] It is to be understood that the embodiments and 
variations shoWn and described herein are merely illustrative 
of the principles of this invention and that various modi? 
cations may be implemented by those skilled in the art 
Without departing from the scope and spirit of the invention. 

What is claimed is: 
1. A method for sWitching information services, the 

method comprising the steps of: 

determining Whether a location of a mobile device is 
Within a coverage region of a ?rst information service; 
and 

redirecting one or more communications for the ?rst 
information service to a second information service 
When the location of the mobile device is not Within a 
coverage region of the ?rst information service. 

2. The method of claim 1, further comprising the step of: 

selecting the second information service by selecting an 
information service from one or more information 

services having coverage regions encompassing the 
location of the mobile device. 

3. The method of claim 1, further comprising the steps of: 

determining Whether the ?rst information service has 
failed; and 

redirecting the one or more communications for the ?rst 
information service to the second information service 
When the ?rst information service has failed. 

4. The method of claim 1, Wherein the step of determining 
Whether a location of a mobile device is Within a coverage 
region of a ?rst information service further comprises the 
step of periodically determining Whether a location of a 
mobile device is Within a coverage region of a ?rst infor 
mation service. 

5. The method of claim 4, Wherein the step of periodically 
determining Whether a location of a mobile device is Within 
a coverage region of a ?rst information service further 
comprises the step of periodically determining, by using 
predetermined criteria, a candidate list of information ser 
vices. 

6. The method of claim 5, Wherein the predetermined 
criteria comprises one or more preferences and Wherein the 
candidate list is sorted in order of the one or more prefer 
ences. 

7. The method of claim 5, Wherein the step of periodically 
determining, by using predetermined criteria, a candidate list 
of information services further comprises the step of select 
ing an information service having a highest value according 
to the predetermined criteria from the candidate list, and 
Wherein the step of redirecting one or more communications 
further comprises redirecting the one or more communica 
tions for the ?rst information service to the information 
service having the highest value in the candidate list When 
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the ?rst information service is not the information service 
having the highest value in the candidate list. 

8. The method of claim 5, Wherein the step of periodically 
determining, by using predetermined criteria, a candidate list 
of information services further comprises the steps of deter 
mining Whether the ?rst information service is in the can 
didate list, and alloWing the one or more communications to 
the ?rst information service When the ?rst information 
service is in the candidate list. 

9. The method of claim 1, Wherein the mobile device 
accesses an application bound to the ?rst information ser 
vice. 

10. The method of claim 1, further comprising the step of 
creating a candidate list of information sources by using 
predetermined criteria. 

11. The method of claim 10, Wherein the predetermined 
criteria comprise a preference de?ned by more than one 
compatibility sets, each compatibility set comprising a name 
and at least one value. 

12. The method of claim 10, Wherein the predetermined 
criteria comprise one or more of a coverage region, one or 

more compatibility names, one or more formats, a cost and 
one or more specialty preferences. 

13. The method of claim 10, Wherein the predetermined 
criteria comprise user preferences. 

14. The method of claim 13, Wherein the user preferences 
comprise one or more of a cost preference and a replacement 
preference, Wherein the replacement preference comprises 
one of aggressive placement, no preference, and non-ag 
gressive replacement. 

15. The method of claim 1, further comprising the steps 
of: 

comparing one or more compatibility sets With properties 
of the ?rst information service in order to determine 
Whether properties of the ?rst information set meet 
requirements of the one or more compatibility sets; 

redirecting the one or more communications for the ?rst 
information service to the second information service 
When the properties of the ?rst information service do 
not meet the requirements of the one or more compat 
ibility sets; and 

determining that properties of the second information 
service do meet the requirements of the one or more 
compatibility sets. 

16. The method of claim 1, Wherein the one or more 
communications are from an application and Wherein the 
step of redirecting one or more communications further 
comprises the step of redirecting the one or more commu 
nications for the ?rst information service to a second infor 
mation service by binding the application to a neW infor 
mation service. 

17. The method of claim 16, Wherein the step of redirect 
ing the one or more communications for the ?rst information 
service to a second information service by binding the 
application to a neW information service further comprises 
the step of placing a neW reference to a neW service adapter 
in a service proXy, the neW service adapter accessing the 
second information service, the neW reference replacing an 
old reference, the old reference referencing an old service 
adapter accessing the ?rst information service. 
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18. The method of claim 17, Wherein the step of redirect 
ing the one or more communications further comprises the 
steps of instantiating the neW service adapter and deleting 
the old service adapter. 

19. An article of manufacture for sWitching information 
services, comprising: 

a computer readable medium containing one or more 
programs Which When executed implement the steps of: 

determining Whether a location of a mobile device is 
Within a coverage region of a ?rst information service; 
and 

redirecting one or more communications for the ?rst 
information service to a second information service 
When the location of the mobile device is not Within a 
coverage region of the ?rst information service. 

20. An apparatus for sWitching information services, 
comprising: 

a memory; and 

at least one processor, coupled to the memory, operative 
to: 

determine Whether a location of a mobile device is Within 
a coverage region of a ?rst information service; and 

redirect one or more communications for the ?rst infor 
mation service to a second information service When 
the location of the mobile device is not Within a 
coverage region of the ?rst information service. 

21. The apparatus of claim 20, Wherein the at least one 
processor is further operative to: 

select the second information service by selecting an 
information service from one or more information 

services having coverage regions encompassing the 
location of the mobile device. 

22. The apparatus of claim 20, Wherein the at least one 
processor is further operative to: 

create a candidate list of information sources by using 
predetermined criteria. 

23. The apparatus of claim 20, Wherein the one or more 
communications are from an application and Wherein the at 
least one processor is further operative, When redirecting one 
or more communications, to redirect the one or more com 
munications for the ?rst information service to a second 
information service by binding the application to a neW 
information service. 

24. The apparatus of claim 23, Wherein the at least one 
processor is further operative, When redirecting one or more 
communications, to place a neW reference to a neW service 
adapter in a service proXy, the neW service adapter accessing 
the second information service, the neW reference replacing 
an old reference, the old reference referencing an old service 
adapter accessing the ?rst information service. 

25. The apparatus of claim 20, Wherein the at least one 
processor is further operative, When determining Whether a 
location of a mobile device is Within a coverage region, to 
periodically determine, by using predetermined criteria, a 
candidate list of information services. 

26. The apparatus of claim 25, Wherein the at least one 
processor is further operative: 

When periodically determining Whether a location of a 
mobile device is Within a coverage region, to select an 
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information service having a highest value according to 
the predetermined criteria from the candidate list; and 

When redirecting, to redirect the one or more communi 
cations for the ?rst information service to the informa 
tion service having the highest value in the candidate 
list When the ?rst information service is not the infor 
rnation service having the highest value in the candi 
date list. 
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27. The apparatus of claim 25, Wherein the at least one 
processor is further operative, When periodically determin 
ing Whether a location of a mobile device is Within a 
coverage region, to determine Whether the ?rst information 
service is in the candidate list, and to alloW the one or more 
communications to the ?rst information service When the 
?rst information service is in the candidate list. 

* * * * * 


