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encodi ng por t hewsprsivid ngtsrsmmrdetectlyemhemq ndwess applicationsef forts to
stay conpati blhgve received data delivered using explicit messaging vectors, such as

1 numeric, alphanumeric, and binary vectors. Each of the user applications
has utilized the information in the vector of a received message to format the
data for presentation to the user. Selective call receivers utilized as wireless
modems for external devices also have employed vector-based routing
techniques.

20 As the industry moves toward new applications that are not directly
linked to the prior-art vector-based schemes, a need arises for handling and
delivering new data formats. Particularly for wireless modems, it will be
inappropriate to add new vector types of each type of data that is desired.
Proliferation of vectors could quickly consume the available vectors, making

25 it difficult to extend the basic delivery approach. Furthermore, as new

- applications become available, the new vectors would have to be made
available in the encoding portions of the infrastructure, requiring massive
efforts to stay compatible.

Thus, what is needed is a method and apparatus in a wireless modem

30 for routing data to an appropriate application for processing the' data
without requiring an explicit messaging vector. Preferably the method and
apparatus will support applications that reside both inside and outside the
wireless modem.
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data to an application. The wireless modem comprises a receiver for

15 receiving the data, and a processing system coupled to the receiver for
processing the data. The processing system comprises a memory for storing
an application registry including routing information for routing the data,
based upon data type, to the application or to storage in the memory. The
wireless modem also includes an external device interface coupled to the

20 processing system for interfacing with an external device. The processing
system is arranged to program the application registry with the routing
information, and thereafter, to receive the data and determine the data type.
The processing system is also arranged to route the data in accordance with
the routing information for the data type and, when the routing information

25  indicates the application is located in the external device, further in

" accordance with an accessibility status of the external device.
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systemis arranged to programthe application registry with the routing
I nformation, and thereafter, to receive the data and determ ne the data
t ype. The processing systemis also arranged to route the data in

accordance Wyiohvessete the routing information for the data ronmessstesdst when
the routing information 25 indicates the application is located in the

external device, further in accordance with an accessibility status of
the external device. Brief Description of the Drawings
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FIG 1 is an el ecHIG. &4 arpeledtical blask siagrameof apsexemplary witelass ess
messagi Ng Sy hfihdgin@ St aDsRomiahbe With tRE PRt ihvarivhi on. .

s FIG.2is anelectrical block diagram of an exemplary wireless modem in
accordance with the present invention coupled to an external device and an
external storage element.

FIG. 3 is an exemplary detailed view of an application registry in
accordance with the present'invention.
10 ~ FIG. 4 is an exemplary protocol diagram in accordance with the present
invention. _
FIGs. 5-8 are flow diagrams depicting operation of the wireless modem
in accordance with the present invention.

15 Detailed Description of the Drawings

FIG. 1 is an electrical block diagram of an exemplary wireless messaging

system in accordance with the present invention, comprising a fixed portion 102
including a controller 112 and a plurality of base stations 116, the messaging

20 system also including a plurality of portable subscriber units 122. The base
stations 116 preferably communicate with the subscriber units 122 utilizing
conventional radio frequency (RF) techniques, and are coupled by communication
links 114 to the controller 112, which controls the base stations 116. In addition to
the portable subscriber units 122, the base stations 116 communicate with wireless

25 modems 124 in accordance with the present invention. The wireless modems 124

" are preferably coupled to at least one external device 126, such as a conventional
personal computer (PC) or personal digital assistant (PDA).
The hardware of the controller 112 is preferably a combination of the

Wireless Messaging Gateway (WMG™) Admindstrator! paging terminal, and the

30  RF-Conductor!™ message distributor manufactured by Motorola, Inc., and
includes software modified in accordance with the present invention. The
hardware of the base stations 116 is preferably the RF-Orchestra! transmitter and
can include, in two-way messaging systems, the RF-Audience!™ receiver
manufactured by Motorola, Inc. The subscriber units 122 are conventional

35  selective call receivers. The wireless modems 124 preferably are similar to the
CreataLink™ wireless modem manufactured by Motorola, Inc., and have
software modified in accordance with the present invention. It will be
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5 FIG 2 is an electrical bl ock diagramof an exenplary w rel ess nodem
I n accordance with the present invention coupled to an external device
and an external storage el enment. FIG 3 is an exenplary
detailed view of an application registry in accordanc CWI) e present
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- 3- 20  preferably selected from Motorola's well-known FLEX™ family of digital selective
call signaling protocols. These protocols utilize well-known error detection and
error correction techniques and are therefore tolerant to bit errors occurring
during transmission, provided that the bit errors are not too numerous. It will be
appreciated that other suitable protocols can be used as well. It will be further
25 appreciated that, while the depicted embodiment for practicing the present
" invention is a one-way messaging system, the present invention is applicable also
to a two-way messaging system.
FIG. 2 is an electrical block diagram of an exemplary wireless modem
124 in accordance with the present invention, coupled to the at least one
30  external device 126 and to an external storage element 236. The wireless
modem 124 comprises an antenna 204 for intercepting an outbound message
and (optionally) for transmitting an inbound message to a base receiver (not
shown). The antenna 204 is coupled to a conventional receiver 208 for
receiving the outbound message and, optionally, is coupled to a
85 conventional transmitter 209 for transmitting the inbound message. The
receiver 208 and the (optional) transmitter 209 are coupled to a processing
system 206 for processing the outbound messages and for controlling the

(')
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PCT/ US99/ 06581 appreci ated that other simlar hardware can be utilized
as well for the controller 112, the base stations 116, the wreless
nmodens 124, wobssné port abl e subscri ber units 122.  PCT/US9906SHach of

t he base statlons 116 transmts RF signals to the portable subscrl ber 5
units 122 and wirel ess nodens 124 via an antenna 118. The RF sighals
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appreC|at ed t reghniqueseTheextomal deieainterfagp 287 prefasablnisalsaequpledidt wor ks,
e.g. wpaeli@éxtamﬂﬁbﬁgemksefdrha gity af the net wor ks,

can be utilized_ as i n es to the
control l er 11%™ ocessmgsyst%‘?hg 'gﬂee%xt%ﬁépsq?} %ﬁpbe@g?gﬁg}??fgégﬁﬁ r out bound
and i nbound mamnmvabk@@mwmmwm@ml Mompwen' s wel | - known
FLEBX[err] famémoff c&hdght@hat&ﬁiaﬁmso\é@non (Pcpmm) Sttt cadl. HE wilB@! s. These

B o i e e e s e, it e
transni ssi 6n, diskneniody,chabe t-lhbzﬁﬁ 48 Wll &csh@wemelstomge alemend236. 1t will be
appreci ated that PhdBfoctisirigAysRnP208 Qefprises 2 oARnUERS pR6cedftri210 khdWi | | be
further a conventional memory 212, The memory 212 stores software elements and
other variables for programming the processing system 206 in accordance
with the present invention. The memory 212 preferably includes a selective
20  call address 222 to which the wireless modem 124 is responsive. In addition,
the memory 212 includes a message processing element 224 for
programming the processing system 206 to process messages through well-
known techniques. The memory 212 further comprises an application
registry 226 including routing information for routing received data, based
25 upon data type, to an application or to storage, e.g., in the memory 212 or the
external storage element 236, in accordance with the present invention. The
memory 212 also includes a registry programmer 228 for programming the
processing system to program the application registry 226. The
programming of the application registry 226 preferably occurs as a part of
30 the install process, using well-known techniques, for applications loaded into
the wireless modem 124. Applications on the external device 126 that
require the routing of data from the wireless modem 124 preferably would
register themselves during a negotiation between the wireless modem 124
and the external device 126, using well known initialization techniques. It
35 will be appreciated that, alternatively, the programming of the application
registry 226 can take place during manufacture of the wireless modem 124,
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25 appreciated that, while the depicted enbodi nent for practicing the

pr esent I nvention is a one-way nessagi ng system the present invention
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15 data storage 238 for storing the received data when the data cannot be
immediately routed to an application. The memory also includes a prompter
240 for programming the processing system 206 to generate prompts and
notifications to the user through the user interface when required. In
addition, the memory 212 includes at least one accessibility status 242
20  corresponding to the external device 126 for indicating whether the external
device 126 has been determined to be coupled to the external device interface
207 and is accessible to the wireless modem 124, e.g., powered up and
operable. The processing system 206 preferably updates the accessibility
status 242 of each external device periodically by, for example, "pinging” the
25  external device 126 through well-known techniques to see whether the
" external device 126 responds appropriately. The memory 212 also preferably
includes at least one application 244 for processing the received data.
FIG. 3 is a detailed view of an exemplary application registry 226 in
accordance with the present invention. The application registry 226 includes
so  arow 302 of information for each entry corresponding to a data type. The
columns of the registry 226 list the data type, the application name, the
application location, who to notify when data is present, and the routing for
the entry. Note that some data types, e.g., the "irc" data type, have more
than one entry. When a data type has more than one entry, the top entry is
3s preferred, but a lower level entry may be used when the top entry cannot be
used for the routing. For example, the "irc” data type is preferably
forwarded to the application "mIRC" in the external device 126 when the
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pfocessing system 206. The external storage element 236 is preferably a
conventional renovable nenory card, such as a Personal Conputer Menory
Card International Association (PCMCIA) menory card. It will be

appreci at ed wbadsssosl t ernati vely, other types of nmenory dePCTRS/0858Y. |
magnetic 15 disk nenory, can be utilized as well fro the external storage
el enment 236. The processing system 206 conprises a corfventi onal
processor 210exasichal devicedis @tdessible] blvavever ien tRd extertiat dowio®126 2 hat st ores .

sof tware el enent s. e ' el i NgG- rocessi ng
Syst om 206 | nERRUIEAne re dltd e WADRRRNIER 1) fle PaBCAF R B DOUST, 7
pref erably i ntheusiseless rapdem {24 nzagldition, certain datadtypes ege thihite¥/t'he wi rel ess
modem 124 is HRGRPPS hufe "dser esdidlle@Nprocessing! Mhati e Mathlis stoped itthe a

nmessage processjng el ng 224 r w7 DL QO ng.f.h . ' system
206 to proﬁeséa%égqfﬁé% t%gb%?‘nh%eﬁapgd /isg k%%n?t %ﬁﬁaﬁégiﬁ'%gg{b?remry 212
further conpr dstashaanrriged, butthe data is not sengtasthe pppBeationsingidithegsebut i ng

information fQiceksalitiethts AEELYICEIHIE tHe WARESSMAdemURAbr SRl tdrnle, tO an
application or, to 6orage, e.g., in the nmenory 212 or the ext er nal

storage el eneABVREL.| n accordance with the present invention. The
menmory 212 al so iHIG 4itessimplifigd exengplprioprodocobdiagfen 400 fopr ogr anmi ng t he
processing,s y?&rﬁﬁhﬁ@c&%ﬁ BEReeh the BAYRIstA ik 16 ArDhs WiYeless Snodkinds 124
progranmm ng of the plicatjon reqgistry, 22 referably. occurs as a part of
30 the instaf a%PE?@SQ%W‘%‘F\E’?ﬁE‘&m tq@gt‘#ﬁ% g?%&f“‘%‘ﬁ@%%u i ons
ljg 3?52 |1 gg ot hportidﬂ*@%fbra!nehmnizh@ﬁ\eﬁdeive&mg Gt transmissiortstof teedyase nﬁl) o
124 preferabl Qfahou %1165 &H%E“’Fﬁ%rﬁwﬁ%&qgﬁess %ﬁiﬁg%ug@a%? Flﬁlllﬁ%% bet ween
the wirel ess %ﬁﬁ?@ iden egr#ﬁ‘i F‘Hé @H%éﬁe dafg itye- 1D Sﬁ"é’t"n €rel | known
initializasi odidgeaindDO irehudebthe3dataitd be procagspd.eci at ed that, alternatively,
e PLe 0, S kSl gpiclo Sl fEnE Sl sl cur
PCT/ US99/ 0658 124 in accordance with the present invention. Referring to the flow diagram
500 of FIG. 5, periodically the processing system checks 502 whether an
application is being added to the wireless modem 124. If so, the registry
20  programmer 228 cooperates with the application during installation to
program 504 the application registry 226 with the data type and data routing
information as depicted in the exemplary application registry 226 of FIG. 3.
Referring to the flow diagram 600 of FIG. 6, operation of the wireless
modem 124 in response to receiving data is depicted. Flow begins with the
25  processing system 206 waiting 602 to receive the data. When the data is
received, the processing system 206 accesses the data typer 230 to determine
604 the data type through well-known techniques. The processing system
206 then accesses 606 the application registry 226 to obtain the routing
information for the data type. The processing system 206 then checks 608
30 whether the routing information indicates that an external application is
available in the external device 126, e.g., a PC. If so, the processing system
206 checks 610 the accessibility status 242 corresponding to the external
device 126 to determine whether the external device 126 is accessible, i.e.,
coupled and operable. If so, the processing system 206 checks 612 whether
35 the processing of the data type is user controlled, i.e., normally sent to
storage before processing in response to a user command. If so, the
processing system 206 stores 624 the data, preferably in the data storage 238

>
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of as a download fromthe controller 112 through conventional over-the-air
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external devi 682 th26vditmew datac Alsonif abktep 1620 tHelproasssing spdtem 206 devi ce 126 has
been determn ; F_Iggcf Alevi ' 207 and
i's accessi bl eﬁ?tgf’ﬁﬂ.ﬁ%?&l‘fr?gﬁ efégerhn%ddem %Zfﬁ&;&gémg%bﬁg %ﬁl%gﬁé(:jt% step

oper abl e. TheGJ&&é\%ﬂs FrGPSsIRG SYstRIn APG.ag4in Brcpssep theapplicationsegisty; pi | ity
status 242 of 22wideteririnawheitera cempatible ititemial appiicatidrois avedlalledor " pi ngi ng”
the 25 exterpal e 6 &égé]g 5 I LIk see whet her

t he )e%(t e?%acfﬁgé{?igbgsg%{e?égpon ao%rgggmte é;/ﬂ e,?r%%%ry 212 al so
preferably  DProcpssingefdhe datajtgpeis userconbglled ol poythe procesfing §¥8%® si ng t he
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a compatible application. Flow then returns to step gég to await new data.
If, on the other hand, at step 622 the processing system 206 determines
that the processing of the data type is not user controlled, then the
25 processing system 206 routes 628 the data to the internal application, and the
" flow returns to step 602 to await new data. Also, if at step 616 the processing
system 206 determines that the internal application is not available, then the
processing system 206 stores 618 the data, and prompts 620 the user of the
wireless modem 124 to couple the wireless modem 124 to the external device
a0 126, so that the data can be processed. It will be appreciated that some data
has little or no meaning unless processed immediately, e.g., data type "http"
for displaying an object on an existing view of a web page. For such data,
instead of storing the data when no application is available , the processing
system 206 can, alternatively, ignore the data and take no further action.
35 If, on the other hand, at step 608 the processing system 206 determines
that no external application is available, then the flow moves to step 616,
where the processing system 206 checks whether an internal application is




t han one entry. Wien a data type has nore than one entry, the top entry is
35 preferred, but a lower level entry may be used mhen the top entry
cannot be used for the routing. For exanple, the "irc" data type is
preferably WO9/$s8ténar ded to the application " m RC' in tt\’é’%’)??”éﬁ‘ﬁél devi ce
126 when the WD 99/ 55016

PCT/ US99/ 06581 external device is accessible. However, wheh the

ext ernal deviavailable, asdesetibed hergimabouwe.bWhenevrs the data hdabeenisjorediin f or war ded

to the ' Page(lla{ers%gmz%abt 518, the routirid8 desciibb& SEFITRIRBE 8 éh bé fisedddi i on,
certain data {oy(j@éé‘s %Sﬁg{ text/* data type, have "user
controlled" p fﬂff% the data is stored in the 5 data storage
238, e.g., in a fReferringito &k ﬂd‘ﬁdgagralaﬂ@%h‘él@é'e&leupsommg pysternR86 t he
vaer e aEcobeddi ?ﬁ‘z dendmpme &ﬁ%‘b e 6 the

u u i 1 Wi

ext er nal 'Eﬁa&? E}‘e%‘ Ougy & cgeqs@?ed $‘W‘gg&g Eﬂpl ary

prot ocol di agbeamﬁﬁcéssiblﬂtothewnaless uuxdennlﬁeﬁf/weﬁletprecdsaagsmam ons 116
and the wirel (80Rs ke data shékefE S5 RN\ GowMIBlef 6 cREBREMordgav ent | ON.
?2&%2?%8‘84?@&0% el ERRWhRthERETY, ééféi‘sé‘t?r%dsf%ﬁ%eéf‘c%@‘i%ﬁﬁ{ ough

wel | - knowngt eektmﬂdevméfﬁés@llthgpms@ﬁ(g sylstem 206ctrarderdts 706 thetdteredat a t ype
identifier 40 %ﬁ’b t: 15 diagram
400 i ncl udes ?ﬁeqéata ]%ﬁga%r %ﬁ&%&lﬁtﬁé’&&emkﬁd%ééga g

‘oo

are flow
di agrams depi Eornigesputing | tb&ml@eeorhmw% angbtheproeess or dance
wi th the presemds.iifnentheprocdseads.i ng to the flow di agram 500 of FIG

5, dically t %ﬂ%ﬁﬁl
applple(r:lafl Io(r:1a| sybeﬁi]ér %&83&% 0 the re Q?gﬁr%?égmpéﬁgﬁ&#ﬁm@%rdﬁe registry
20 progr dfmemogem &espoBae {93 yper FRueds depictedn At step 892 thesser | ation to

program 504 t hejuepelabess todstoreddiatd. rBor 2Amplel thetuser ehairequiseptheatisplaipt a
routing of a message received and stored earlier. In response, the processing system
206 accesses the requested data through a compatible internal or external
application, as determined from the routing information of the application
20 registry 226.

Thus, it should be clear from the preceding disclosure that the present
invention provides a method and apparatus in a wireless modem for routing
data to an appropriate application for processing the data without requiring
an explicit messaging vector, thereby beneficially preventing a burdensome

25 and expensive proliferation of vectors as new data types emerge. Also
- advantageously, the method and apparatus supports applications that reside
both inside and outside the wireless modem. Many modifications and
variations of the present invention are possible in light of the above
teachings. Thus, it is to be understood that, within the scope of the
30 appended claims, the invention can be practiced other than as described
herein above.

What is claimed is:



i iformati on as depicted in the e_x_gn:nLn[v annLication registry 226 of FIG

3. Referrlngtotheflo u FIG 6, operation of the
wi.r el ess nodem 124 in respon fata i s depicted. Flow
begins with processi ng sy 602 to rgcehdsedshie data.
When t he dat é‘tﬁ”@““ received, the process| ng system 206 acceééses the data

typer 230 to determ ne 604 the data type through well-known®*

t echni ques. The processing system L% t hen accesses 606 the
application registry 226 to obtalnthg i ng i nformation for. the
data type. The processing system 206 then checks 608 30 whether the

routing information iggieeaides atmueasnnsdéxﬁrf&adouaﬁguhﬁ%Iaﬁraﬁpﬁcanon
available in th ern If so e processing

system 28% géﬁ ,%fdggetﬁ%&g%rggggxpgltﬂﬁ?p Yat us 242 corresponding to
t he exter nal devi mmwmwhmwwmmmmademM ce 126

is accessi bl ehég hcahonre%éﬁﬂ}@ﬂn %ﬁnaﬁénﬁ?roﬁtﬁ?gtﬂé@ﬁ&%' ng
syst em 206 ch cks 1 the rpc i of the data type is user
control | ed, ‘?‘h&gtﬁt'iy&ee?ﬂ 1ita t100,95,19, 8107428 or e processing in
response to a user corrrihﬂrd:afttlf,res:ewmgtétedataarpiab&iasmnngthyda’eﬁype6 stores
624 the data, gpgeferably in the data storage 238

-7- WD 99/ 55016

PCT/ US99/ 08581 Jouting the data inagegrdance withshgsrouting information fafe| v i n
the external dhedagdype and,sttemthe rdifihg ififcenrption irslicates thy spplinafion ig hen

not i fies 026 5GP an Sidinal dvidd, further Mladbfilzhod WANlshiERLiBy o ement 218,

that the data Is In torag@l that the user can then control the
wirel ess noderftatysofthe exie fiéY‘ﬁ%tI device 126 to access 5 the data through
a conpatible application. Flow then returns to step 602 to awai t new

data. 15 2. The method of claim 1, wherein the routing step comprises the
step of routing the data to the application in the external device, when the
routing information indicates the application is located in the external
device, and the accessibility status indicates that the external device is
accessible to the wireless modem.
20
3. Themethod of claim 1, wherein the routing step comprises the
step of routing the data to an available compatible application in the wireless
modem, when the routing information indicates the application is located in
the external device, and the accessibility status indicates that the external
25 device is not accessible to the wireless modem.
4. The method of claim 1, further comprising the step of
storing the data in the wireless modem, when the routing
information indicates the application is located in the external device and
so  thatno compatible application is available internal to the wireless modem,
and the accessibility status indicates that the external device is not accessible
to the wireless modem.

-10-



I f, on the other hand, at step 612 the processing system 206 deternines

that t he processing of the data type is not user controlled, i.e., the data
isto be routed automati cal lmllu‘mlujlﬂﬁm “mkl on, then the processing
system 206 1Wwowmasmies 614 the dat ' appl i CaRGTNE99/06581 t he
fl.owreturns to step 602 to ahait hew'data. Also, if at step 610 the
processing system 206 determ nes that the external device i$ not

accessi bl e, then 5. oWhemetbod of dsiepl, furﬂtelﬁén&;pndngﬂtetst@qfr ocessing system
206 agai n accesses thes@&m r B Re Whether a
conpati bl e int er nal éh‘? &@tda?égng\?%x St(tmgeééégt‘ﬁm%%ta type. If so,
the processi ngvisgles ‘g’@% g,gﬁgqrﬁ@pog%dmatesti\ﬁ of the
data type i s Usmatedinrthe extbmal déficesand ﬂiamwmmpstﬂﬂmgppl)mhems availabl@6 st ores
024 Lhe daka, shieflad iftleki: fgs%&*aﬁ aanﬁttﬂ% p‘gmthpﬁlq?éa%s%ﬁg@g

erna The

system 206, or, alternative enent
processi ng sy%ﬁ’aﬂ@ﬁvﬁ@rﬂ%@ﬁ%ﬂ@g%?@ egfjapderd. 9. with an alert from
the 20 alert elenent 218, that the data is in storage so that the user

can then control £.1h ter nal device 126 to
access the data t?nr Ot%%e%&gkagkg?ggt&r&ﬁb&f%%&‘gﬁeplﬁfow then returns to
step 602 to await new duemptinga user of the wireless madent egounlerthe witelessep 622
Ehe proces?l ngn&des;t&fm@t Q&tetitd] Aetic8 SFhen the rbididg ﬁt?&ﬂﬂéﬁ@ﬁ@lbﬂgsogfe thte datE:S 38
ype i s not user ntr.o in rout es

the data to t REP P?f?’é’?‘ﬁ%o % Ilﬁt‘@éetex&)‘?malz%(yl{é dtha ang‘lvogéa\&@péur ns to step 602
to await new dpplicatigndgavai Isetmequ to tite wirelessmodars, angl the accessibilim 206

det er mi nes t hgtatidiRdicate thath@ORbGRAEAR i hoPAlced il IAMAb Qvirdl8N t he
processing syste%r%OG stores 618 the data, and pronpts 620 the user of the

wirel ess modeft ‘to couple the wireless nodem 124 to the external device
30 126, s that the data can be processed. It will be appreciated that

sone data hag | |mlrﬁe@5dapcmﬂlmgh%&®% iSHPER f medi ately, e.g.,

page. For such data,  ‘Sensiiedie fitadf she bimallerie m R obRl | cat o

i s avail abl e, artessipility steftisrindicating thata pravi@Bhcianccesdible extatnaldeyicei gnore t he

data and takefapwmehttn@aae%s%&&edhasbtémn&&céé@fm&mﬁémms at step 608
t he pr oceSS| n stem 206 determ nes hat no external application is

avail abl e,? % flow noves to step 616 where the processing
system 206 checks whet her an internal application is

8.  The method of claim 1, further comprising the step of
storing the data in one of the wireless modem and an external
storage element, when the routing information indicates user control is
25 required for accessing the data by the application.

9. The method of claim 1, further comprising the step of
notifying a user of the wireless modem when the data has been
routed to storage, so that the user can then control at least one of the wireless
30 modem and the external device to access the data through a compatible
application.

-11-



R

WO 99/ 55016
PCT/ US99/ 06581 avai |l abl e, ﬂ! Hﬂ!& MH““‘above Whenever the
data has been stored in elther : 618, the routines

described in or 8 can be used to further Pr oCcesSiidisodiat -
Ref erring to‘ﬂtﬁsts?ow di agram 700 of FIG 7, the processing slé;rlgs%t?em 206 5

periodically checks 702 the accessr bility stat us 242 of each extérnal

device 126 t 9, de e ternal

devi ce 126 has 0. b}écorre accessr &Eﬂgte#tggﬁs%rye érir‘gxg Bfgl so, the
processing system PreseiypLior seraiving theslataie data storage 238 and (if
avai l abl e) the externalapi&é@g%s tem@i tﬁéﬁéﬁeﬂﬁrpgmm t her any

data is storedfor external device. Tf so, the
processing sys aé?ﬁ%%ﬁrct%r anen %ée%[; l%ehg%t ored data to the appropriate
applicatiorsin the external adasmery fonstotinganmpplication registry induding out i ng

i nformation Ofrohﬁﬁgﬁﬁﬁi'm@tﬁid ﬁﬁrét&ﬁtg%é)da&zﬁaseé oh d8taHPE 26 the -ends. |f
not, the proces erri n%ng e flow diagram 800 of FIG
re

S
8, operation oﬁPpthﬁ%h?ﬂ? °‘a&%m‘§6mﬁ‘ sponse to a user request is
depicted. At step 802 tﬂe%@@ﬂldewcemmmgcmmwbepm@mSMa For

exanpl e, the L@p{m@@& ;ﬁ%e&{&nﬂl@p{& of a nessage received and
stored earlier. !resR the proce55| n s tem 206 accesses the

requested Hata th BOpeing SESEm S A ©ext er nal appl i cation,
as determned fromthe pmmm@eapphCMnmgMywiﬂmﬂmpuhngkﬁorm@mn,regr stry

226. Thus, It&émmlefir@&u@tﬁéaatara ctet%n&@&@@ é%tiosure t hat
t he present _ i nvent | on OVI des a t ho ngéat us %PWI rel ess
modem for routing ___ atg in aceg ?ea‘t“éﬁg}?rfp bcessi ng
the data wit hdhedaect;srpem@whenthamwgmﬁommmmbheapphqahmes eby
beneficial ly noeMedid e eﬁteﬁkﬂiﬁ%@ﬁ@%rtﬁérm%&b m%&w&%ﬁﬁrﬂ?ﬂ ion of

vectors as new ata pes e vant ageou met hod and
appar at us supp%? 5%% ﬁ[{gﬁgmfhat resi de bot h inside and outside

the wirel ess nodem Many nodifications and variations of the present
ventlon are PoSetDl fud Wirkib@ihodkm oPER AR wherein the B sybltitis 11 15 10
be under st ood fturt%t |n t SCO

arranged to route the data to the apphcahon in the external device,

20  when the routing information indicates the application is located in the
external device, and the accessibility status indicates that the external device
is accessible to the wireless modem.

12. The wireless modem of claim 10, wherein the processing system is
25  further arranged to route the data to an available compatible application in
" the wireless modem, when the routing information indicates the application
is Jocated in the external device, and the accessibility status indicates that the
external device is not accessible to the wireless modem.

~{2-



30 appended cl ai nms, the inventien—can—be—practieced other than as descri bed

her ei n above. VWhat i f j | 1R 1T WO 99/ 55016

PCT/ US99/ 06581 ﬂ'ﬂ'ﬁ"“ﬂ]‘" lm' " I“I CLAI M5 1.
A net hod i n avowgsabigss nmodem for reuts ng datast or an appl i catt/ospo/06581 or to
storage, the nethod conprising the steps of: S pr ogr amm ng

an application registry in the wreless nodem t he applicati®on
regi stry includi ngar oriid witelesy 6deh iof BlafrR 10, Whérkiddhé Beocd @il system iddased

upon data typ 0. the |ication or to storage;
thereafter, r %‘éa?%g%aata and determ ning the data type; and 10

routing the data i n acceprithe datsinthe memozyiiwhen tha rowting i afion t he
fiat attép_e anddnﬂﬁﬁt fésftﬂi@al c}fcp}:&ﬁmu}slw&am&h@axtbﬂﬁéaa&i@esaﬁ{maaﬁ@I | cati QB_ | _st
ocated in an exter vice. . further.in accordance w an_acgcessibility
Status of "the AT anplbh g s afalebid gt Rt SRRE e hodeRa R B 0L o
the routing staspessibilityistades indirates thatsheextefnal dexticenig nphaccessibie taothehe
application i ngbRsEHbasMal device, when the routing information

i ndicates the application is | ocated in the external device, and the

accessibility status indicates that the external device is
14. The wireless modem of claim 10, wherein the processing system is

10 further coupled to an external storage element, and wherein the processing
system is further arranged to
store the data in the external storage element, when the routing
information indicates the application is located in the external device and
that no compatible application is available internal to the wireless modem,
15 and the accessibility status indicates that the external device is not accessible
to the wireless modem.

15. The wireless modem of claim 10, wherein the processing system is

further arranged to

20 prompt a user of the wireless modem to couple the wireless
modem to the external device, when the routing information indicates the
application is located in the external device and that no compatible
application is available internal to the wireless modem, and the accessibility
status indicates that the external device is not accessible to the wireless

25  modem.

16. The wireless modem of claim 10, wherein the processing system is
further arranged to
transmit the data to the external device in response to the
s0  accessibility status indicating that a previously inaccessible external device
for which the data has been stored has become accessible to the wireless
modem.



accessible to the wirel ess nodem 20 3. The method of claiml,
wherein the routing step conprises the routing the data to an

e, step of rout
avai! abl e ]E:orrpati bl e ag_pl i E:ati '?E in tlhel!!ﬂmﬂu“ﬁ"""lu" OId_em when t he
routing infor ndi cat es e appli i
ext er nal devi‘g@?&’%ﬁﬁe the accessibility st atcusLi ndi dat &s thEFT’Pﬁ%Wg\}fer nal
25 device is not accessible to the wirel ess nodem 4.+ The

met hod of claim1,,f ri,Sin he .step of . . Storing
the data in the w1r7'erbgﬂsés]&'%%gm O\Aﬁgr?gff‘?‘gnrléu‘?'ﬁﬂﬁm the processiRg$sISH™ 18 ndi cat es
the applicati ofirther pgangestoi n t he external device and 30 that no conpatible
oppLicaLl pn, 19 avel | abl Soreedaal ncheotethEsbaradEimal somid L0,
accessibili iLndicat es. e extern evice. ]S nQ cessi bl e
to the wirel gs e’%ﬁ’géemhen theTouting ‘%“E@?%‘Sﬁ‘f&ates user control is feQ‘PB’—F‘/a 599/ 06581
5. The net hod ascessing the datathyrtheepplicatipni si ng t he step of

storing the data in an external storage elenent coupled to the

wi rel ess nodem n the routing.infarmation indicates the application is
|l ocated in the e\QHgT n%ﬂﬁoﬁﬁ%ngﬂWngMﬁchﬁB%?%E’%I ication is
avai l able 5 internal tausérénieifred mpletntddhe provessinpsyatencios intetfadiig St at us

i ndi cat es t hatwith@ user of the Wik n,g,g j s not accessible to the wreless
nodem T?l net h 0 %?51, further conprising the step of

élbgls
. T od,
pronpting & user R ti§ Processg pysiem prengedtay rel ess 10 nodem to
the external device, wheotifyithe nsenthroggh thconsen iriterfadevhicniahe datallfas
application i 3JeR¢aL&H + I!ﬁgle ' tible
application is av ?%%blt%gso%é%' na %@@ e %@ﬁé@t@%@%&gﬁgwﬁg
accessibility ess modem and the external device to access the data through a

compatible application.

14



sttatus i ndicates that the external
7. The nethod of claim1,
transmtting the data to the externa

nodem 15
of,

device is not accessible to the wirel ess

device in

further conprising the step

response to khpogssere accessibility status indicating that ecpusssoess|y

i naccessi bl e ext ernal

devi ce

becone accessible to the wirel ess 20

claim1,
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further conprising the step o
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routi.ng i nformation indicaygg user control
the data by the applicatgon

conprising the step of
nodem when t he dat

then contro

to access the d

99/ 55016

dat a;

processing the

as)!
at

118

e e e e
: <116 116 16
¥
I
; BASE BASE BASE
: STATION STATION STATION
) .
i 114 114
: 114
[}
3
}
]
' 112
]
! CONTROLLER —
1
;
: 101

kroz 1~

PUBLIC
COMPUTER |wt—mm TSE"&TP%%%?E  €«——| TELEPHONE
NETWORK

\‘113

o (TR

for which the data has been stored has

8. The net hod of
storing the data .
when t he

storage el enent,

5 required for a
1126

nethod of clai

ssi ng
urt her

eixTERiAEe] W rel ess
storage, sq t jdghejuser can
nodem anda nal device
ﬂgplicatiowzu WO
dem]f or ' ta to an
RORE(ei v iving the
eh8SUdB8 ! ed ei ver for

111 =~

FIG. 1



routing information for routing the data, based upon data type, to the

application or to storage in the menmory; and an external
device interface coupled to the processing system for interfacing with
an external device, 10 wherein the processing syste];}}‘] %Grsﬁnged to:

program t he &ﬁﬁpﬁﬁﬂflon registry with the routing |nfornat|on

thereafter, receive the data and deteroine the data type; and .

route the data in accordance with the gogiting information for the data
type and, when the routing information indicates tﬂé%application is 15

| ocated in the external device, further in accor,

- - - —— ] - W - - — —— ot e v A - e

st at us ofr't'he éxter nal” devi ce. 11. The w rgbgss nodem of al aim

10, wher g e processiy oaystérpH@CE Si é@%&m ed Lo raute the

data to t'h licatiof in - € : enUSEﬁ /3%
|nformat|,on | 204 atﬁg che gppl 3 'nls Iocate |mt extE ?EQI
devi ce, and [The st'at up d

jhat t alsleviice
i s accessj blie to the élOéss nmjde PROCESSOR 124 T D% gw 2f5dam of
clai m 10,! wher ei ft ‘ - 6,504t e the

data to an ava| I rablk Le 'al cation in R | #ddem
when t he Iroﬂ'OV |nforrrat|on I pdi e 'cat:lo évé&&éa 0 atéd I n
the externg t he ajf oe%e,b_' ity status iindiies !
external ddvi EXTERNA ESSIhlie to the \§rel 92512 np_qe_r_n ________ . :
I DEVICE r s i !
i | INTERFACE ! MEMORY 222 |
] [
et L ‘2'3-6- | E SELECTIVE CALL ADDRESS p /224 E :
L MESSAGE PROCESSING [, ! |
§ 1
sTorace] I! APPLICATION REGISTRY H— ,55 !
i1 || REGISTRY PROGRAMMER |1, ! ]
! s
EXTERNAL ¥ DATA TYPER Lj 232 ;
DEVICE ! DATA ROUTER T 205 )
i DATA STORAGE T an ;
N PROMPTER — 240 5
1 | ACCESSIBILITY STATUS(ES) H— 242 ! ;
T APPLICATION(S) — 244 !
T T T P TS I !
302 DATATYPE | APPLICATION | APPL LOCATION | NOTIFY | ROUTING
~ http ThinBrowser | EXTERNAL DEV | APPL { FORWARD
irc miRC EXTERNAL DEV APPL | FORWARD
irc PageChat INTERNAL APPL | FORWARD
veal Calendar INTERNAL APPL { FORWARD
bin/xls Excel EXTERNAL DEV APPL | FORWARD
302 bin/xis Excel EXTERNAL DEV | USER /PC_hold
N~ text/* Msg INTERNAL USER /msg
304 '/ 304 '/
226

FIG. 3
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13. The wirel ess nodem of claim 10, wherein the processing systemis
further arranged to store the data in the nmenory, when

t he routing wofsesseaé i on i ndi cates the application is HOQXaHO¥ess$In t he
external device and that no 5 conpatible application is available internal
to the wrel ess nodem and the acc2?3|blllty status indicatés that the
external device is not accessible to t# Wi rel ess nodem

14. The wirel ess nodem of claim 10, wherein the processing systemis 10
further coupled to an external storage el ement, and wherein the processing
systemis further angedﬂhg store the data in the
external_storag¢’e nent/~ n the routing /"406|nfornat|on i ndi cates the

b i cati on | SYNG (oBREATYEE B 0" nERIA o o oty BIG ARG ' ©

accessibilit bvi ce is not accessible
to the wirel ess nodem 15. The wi rel ess nodem of claim 10,
wherein the processing systemis further arranged to 20

pronpt a user of the wireless nodemto couple the wreless nodemt o

t he external device, when the routing information indicates the
application is located insphe external deV|c 5@pd that no conpati bl e

application is avai no.dem anﬁvi& 5

i bilit

accessibiitty REGISTRY WITH DATA

TYPE AND DATA ROUTING
INFORMATION

602 - 604
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t ~ 606 600
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stcatus indicates that the external device is not accessible to the wirel ess
25 nodem 16. The wirel ess nbdem of claim 10, wherein the
processing systemis further arranged to transmt
the data to the external device in response to the 30 acclfa.;(; Ldesdsy status
i ndi cating t W&%”35%% evi ousl y i naccessi bl e external device SQ#jor whi ch

t he data has been stor_ed has becone accessible to the wireless ‘! nodem

WD 99/ 55016 ' 4/4 PCT/ US99/ 06581

17. The wirel ess nodem of claim 10, wherein the processing systemis
further arranged to store the data in one of the nenory
“and an external storage el ement, when the routing i'nformation indicates
user control is required for 5 accessing the data by. the application.

18. The wirel ess nodem of claim 10, further conprising a
user interface coupled to the processing systemfor interfacing with a
user of the wirel ess nodem and 10 wherein the processing systemis
further arranged to notify the user through the user

interface when the data Qas dt torage, so that the user
can then control at ) {
device to access the

REGAINED
ACCESS

I
l——» END

- 802

| USER REQUESTS ACCESS TO STORED DATA|

t r 804

ACCESS DATA THROUGH COMPATIBLE
INTERNAL OR EXTERNAL APPLICATION

FIG. 8
800
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(57) Abstract

An application registry (226) is programmed (504) into a wireless modem (124) and includes routing information for routing data,
based upon data type, to an application (244) or to storage (238, 236). Thereafter, the wireless modem receives (602) the data and determines
(604) the data type. The wireless modem then routes (614, 628, 624, 618) the data in accordance with the routing information for the data
type and, when the routing information indicates the application iz focated in an external device, further in accordance with an accessibility

status of the external device.




