28 DECEMBER 2006 WD 2004/ 003771 DATA CHANNEL RESOURCE OPTI M ZATION FOR
DEVI CES | N A NETWORK BACKGROUND OF THE INVENTION L Field of the Invention
[ 0001] The present invention generally relates to ¢onputer n nd -
conmput er cQmmuni cations across conputer networks. “More part?ﬁ%‘fﬁ\ﬁ%w%
i nvention r&GiEE7 { he optimal utilization of open data channel s between
conput er devices on the network, preferably a wireless network, by device
resources to communi cate across the network. 11. Description of the Re|ated
Art [0002] Conputer dévicés that comunicate data, typically‘in the form of
packets, across a coRATAr CERANNELRESQURGE OBTIMEAATHON: i on" channel
on the network such that thRORDEVICISIN'A N tKe data packets. The
conput er. devices often have conputer resources, such as prograns and
~hardware conponents, which individually use open comuni cati on connections
;to transmt and receive dat BAGKCROUND OF KHE INERNTTION et wor K conput er s,
 typically personal _conputers cgonnected through an Ethernet or other LAN,
he device re%ourc@glddlféhw"le%@l"%en an open conmuni cation channel is
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evi ce resour 0 not n pen cha en the devi
| oses the chammednicaticns scrogl compatgyartwake doae pedticularly, dievieeatioe sdatec®
equires cormgni cation._because thg cemm i.cati on channe] on th% LAN i g
i nexpensi ve. (15° QBATEA YUK RRED A28 CORTBIAE HESRRPEIPUES d5YiSH Shihe AFREEKunen
- the networ k COuRumEakk@RsCRABA, bl SeviEXRENREAG0 LomBRhRR e B fbss HeGRKI N @
w rel ess network between w rel ess devices, and especially with cellular
el ecommuni cati on devi ces where every second.of connectivity has an

t
appreci abl e cgst- tQ the.use onversely to a wire-based LAN, if a cellular
t el-@gomuni cdt'i on %WB%"'?%@&%%@"#@%’HS_ to conmunicate across the network,
it S nqboozpi NPl e tompskABEViSdd thaf QBRtinGalel @ta CHPMARY i@NhE Nor &dfl pcRéts,
‘network because such connection will effect a per second airtine charge.
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individually use open communication connections to transmit and receive data on the .
network. In extant network computets, typically personal computers connected through

| an Ethernet or other LAN, the device resources are polled when an open commuqication

I; channel is present to see if the resource needs to send or receive data at that time. If the
' device resources do not need the open channel, then the device closes the channel and
; simply reopens the channel if a device resource reQuires communication because the
E o~ ' communication channel on the I.AN is inexpensive to establish and utilize.

i " [0003] However, a problem arises when the network comihunication channel is
; | expensive to establish, such as in a wireless network between wireless devices, and
f especially with cellular telecommunication devices where every second of connectivity
i has an appreciable cost to the user. Conversely to é wire-based LAN, if a cellular
% télecommuni'cation device resourcé needs to communicate across the network, it is not
| .Simple to establish a communication channel on the cellular network because such
connection will effect a per second airtime charge. The cellular telecommunication’
-device must therefore either open an expensive communication channel if the device

resource communication requirement is sufficiently vital to offset the cost of doing so,

or the device resource must simply wait until another communication channel is opened '

intentionally and then communicate across the open connection prior to its closure,

-



intentionally and then communi cate~across-t-he-open—eonnection prior to its
cl osure. WO 2004/003771 28 DECEMBER 2006 2 [0004] Accordingly, it would be
advant ageous to provide a system and nethod that can provide device
resources the nmost efficient access to an ot herw se expensi \28 DEGEMIBERCZ(050N
channel . THE 289#0&H and net hod shoul d not cause interruption of other

device functionality and other device resources that have priority in

utilizing the conmmunication channel. Further, the provision of the open

" ¢onmuni cati on channel* shoul d not overty-utilize the expensive bandw dth of*:

t he neffoudnk. |t isccohdisglyat tvoeld heravasageounto pocide a syysmeand amthotethlodint o
optim ze device resource data cgannel u&aﬁqe that the present invention is
primarily diffeddedlevSeniigRICer FREMPRVERIGIRY, 2f6H08P P RFREENEXPESBAL i on

is a syst emcpﬁ%ﬁ%tio@@ﬁaﬁ%ﬁ%gt@%ﬁ%tﬂ@é sHoul CASTEH elgﬁ&ﬁﬁﬂti‘ct?!e&fvlﬁﬁé}

conput er devices on-a conputer wor k where the establishne of a
conmmuni cat i alavichdnnalonkktyexpk rdicy eleveaciesascesn that Wave | pesstyn et woiliking| thet he

system each conputer devic | ectively opens_and cl oses a .conmuni cation
channel ont GOPHBIEBHERCBFEL: dBFketa b ALY ISOT, PG PRGP CIBRVFEN DUBtF cos
that sel eCtsh&ﬁMo‘t‘to'le? %tiRE@EheCéB{ﬁﬁlgﬁW%ﬁd%ﬂd&h@Pﬂﬁ' et GrkC O b Gl T h

ot her devices or servers across networ k. The conputer device
sel ecti vel y.popasien af sohmusiisteat arshmethod o eptimize mlevieg uispeme ldytacchamnel osage

resource or as otherw se commanded by .the user, and the device optinmally
del ays the ‘éﬁ%'él?erﬁeﬁ‘tPHE“‘EE’HFTBHI“@HW%WC??HanneI after cessation of usage
~thereof by a device resource, such as a voice or data call, and selectively

al | ows ot her device resources to utilize the open channel prior to the
intentional closure thereof. SUMMAJRY iOFITHE INYENTION of the open channel

an enptOLe Conin BTN ERGYhaP ¥ 6IRE by BREHCn A e PR o Pl ng

conput er de\dof@nunidafieh | Bitdkedit Yoonfpiidrh@evicdéheond W abinpbtedf ndtvriopetiere hajenel
can be optimal Ib‘y mnimzed so as not to overly utilize the expensive
bandwi dt h wiesteblishent ob eomBIURigatYNeRaepEhP eYPansiveoligB @s Hey MiElese seiiotles .

[ 00061 The ngthod fgh GO '?:th;gﬁéﬂ E&i&agl&ﬁyélﬁpgﬁﬁ %S%g ¥s 4 &%m&ﬁi&&ioﬁlr ogram
bei ng executed on’a cbnput er “devi ce and Whic ects the steps o
sel ectivel y chpaRrl ngito ahe eompoice afehworkchanhed o phmlitheofddsice résoutcbe that wor k
when required by a device o - P S ‘
selectively utilize open communication channels to communicate with other devices or
" servers across the network. The computer device selectively opens a communication
_ channel when required by a device resource or as otherwise commanded by the user,
and the device optimally delays the closing of the communication channel after
cessation of usage thereof by a device resource, such as a voice or data call, and
-selectively allows other device resources to utilize the open channel prior to the
i_ntentidnal closure thereof. This optimal “lingering” of the open channel mitigates
device resources requiring data communication and either causing an expensive
communication channel to be opened or waiting and affecting computer device
functionality. Further, the duration of the open channel can be optimally minimized s0
as not to overly utilize the expensive bandwidth while still providing connectivity to
_ other device resources. '
{0006] The method for communication can be implemented by a computer program
| being executed on a computer device and which effects the steps of selectively opening
a communication channel from the device to the network when required by a device

resource, and after cessation of usage of the communication channel by a device

resource, optimally delaying the closing of the communication channel, and then



‘resource, and after cessation of usage of the communication channel by a
device resource, optimally delaying the closing of the comugi f! ﬁﬂ
channel , a‘ggzﬁ@z@ %g DECEMPER 2006 WO 2004/003771 3 sel ec%lfvgﬁg’ af. 3\?%
ot her devi Gr'des to utilize the open conmmuni cation channel while
closure thereof is delayed. (0007] The prgsent invention thus provides a
system and nethod that allows the resources of a conputer device to access
an ot herwi se expensive conmuni cation channel, wherein the comunication =
channel is ergesieiyealiowving pthendeviceerseitissh wilide theopenadammatiestionebhemel

i nvention caq,t aprigrity of device resource communication access
and t hus not Uﬁhﬁggjrorgﬁg?ﬁ?r%d? fiélﬂeddevi ce functionality in inplenentation. -

Addi ti oabtly, theTaptprBieantih@ntion thixe paeidey e sﬁét@:%uﬁtﬁi edetfidde tapaliows hapnel
can be tailored to the specific resources on the conmputer device such that

“the dur at i offse¥ces 6f GpEAMBWER HEVICE B saceets @ cXhaFwife] eADLBSIYh SOBKPEifaion

bandwi dt h of (fRG; ROEKne TRAMLEIABE hAXEDG ARnAGRArdl Al PIOYlidesnan
advantage in 't at’ a conput éer evice. " such as & gerlul ar e &cdmuni ¢ati on
devi ce, can mialitdthze THee pragete invehtior @aumplahemn aC PASNE! of Sdeafeki sllowme S
necessary to provi de adequate network access to 'the resident device |
resources. (OUDBLNICAHRY apfsecerd thiek ARt AgEESTUPRigPREaRt device  fupplonglies dit
i of Descr | BPPERERTRon SRRAL AT be o AP0t IRCQTIENE BMPIOrE ohfh 1
and the O ai oinnBRiBEFeDEBGRH R lENseE T HEDRANONGS: [OnPekr Bewice Suchghat the

U & he. confReen Hathares Sl %t a0k oG LEUZR i xpoRE PEdP i ibe ach
ot'her acr 0Ss pi RN efnegsKsenh ARt dP 2014k 9 glét\?/viia'le% &, Mv‘ﬂﬁt‘é%éj ilﬁﬁ)@fg)‘?‘c?ﬁ]gbﬁ? _

corputer platformof a w reless conputer ce wth severa devi ce
resour ces codemier, stich asaa celimen igeomumnidativpn rdexive, wiam minirhiae .thd @OMber -of Fi g.

he dur at | onCaPHBFAgPT e B BBl deaersydn PEOTARERIAT W BHeRAER Po
closed.  DETHLERMEIGROELENGT THE | NVENTI ON

- [0008] - Other objects, advantages, and features of the present invention will become

apparent afteg review of the hereinafter set forth Brief Description of the Drawings,

Detailed Description of the Invention, and the Claims.

BRIEF DESCRIPTION OF THE DRAWINGS
{0009} | Fig. 1 is a representative diagram of a computer network enibodied as partially
wireless with the compater hafdware and wireless devices that communicate with each
) : other across the network shown. L
M [ODIO] Fig. 2, 1s a Block diagram of the computer platform of a wireless computer
device with several of the device resources connected to a communication interface via
abus. ' ' ' | | ' ;
_[oot1y Fig. 3 is a flowchart of the process executed on the corhputer‘ devige_to optiinize

the duration of delay (“linger’”) before an open communication channel is closed.

DETAILED DESCRIPTION OF THE INVENTION .
- {0012} With reference to the figures in which like numerals represent like elements
thryou.ghout, Fig. 1 illustrates a network 10 for having a plurality of computer devices
interconnected thereon. Such computer devices can include wireless devices, such as

cellular teiephone 12, 1n communication across a wireless network 14 and a LAN-based -



[0012] Wth reference to the flgures in which TTke numerals representlee
el ements throughout, Fi guml illustrates a network 10 for having a plurality
of conputer devices intergonnected thereon. Such conput eryg

I ncl ude WoRhessydevi ces, such as cellular tel ephone 12, ﬁ%@@@ﬁﬁ%n
across a wireless network 14 and a LAN-based WO 2004/ 003771 28 DECEMBER 2006
4 network 26, with at |east one network4server, such as application downl oad
server .16 or - stand alone server 30, that sel ectlvel y downl oads or provi des

t ti ther data tq.th d ‘
ac0esS 10 FELPIRES sulP R AL b SRy Bl S e sk SR BSOS o) oss
networ K 14garddi@icheC s¥ivare 30 BN - seROiIN QlowhyHds & Ffo@ﬁiesi%&es@rtot bt 26,

such as a separate appli cati ons .dat abase 28, or her devices that can be
i n data coAPRkeRERnsiosathar ditatn the|wirgicss defl@@l@]mSAs vetebasm commaniceten partad| ess

device can b IIuI ar.tele 1 naI iLtal as ant 18, a
pager 20, \%&8? & ag%ce%t%&; V%éegesg nte?worg/al% ‘g‘? gthS‘PC lﬁcr “Vi&parat e
conmput er pleaident o & LAN 2d)asciayvh sepLR86 agplmmahscaﬁta&@e RO radtherdidzRY
ot herwi se have a wired connection 24 to a network or the Internet. The

syst em andthaheanthsdn dat commumieation MidrthebAdh2@ny form of conputer device
corrpugﬁl_armqm eﬁ‘*t 'ﬁrﬂ(&{qu{ Peg the Wnre?cgs ﬁévx& L& 65S c%g%%&ap g & TZ po 3r‘§‘$nal |

i nclu wi t ho rmta ess’ nodens, cess
termnals, dig&ﬁﬁ&&@ﬂanﬁmagéﬁm aﬂﬁﬁsﬁ shb®# Micfadssa t“toer@)Oftﬁﬂpzfgerr RO&r a
di splay or keypad, or conbi nati on or sub- conbination thereof. [0014]
The syst enﬁwt%t)waateamiattﬁm 72 dbpti s 2 WETRIRSS KCORMRIPECAHOATRINRL AAndomay
channel s h 0 [ ti | ess
enor ke, "BRENPLORN A= UFROERS Nt IR R R LR BRL offbrttahe!
comuni cat imethodhaanglus beupérfdrmeid nor my fyrnb Iof dgatpube tdeeizs c&ﬁnﬂueaasmoddle .
-conput er device itself, such as devices 12,18, 20, 22, and_the network, and”
the mai nt efsHEiGA WHEC dEnWﬁleé%FPE‘ﬁ’L@FP&H%IPoé@hd@cmfi’(ﬁ'gb%“té%tﬁ"?“até%”pem ally
ina cell queE?'rﬁG&%?mP@ 1an CQRIEV‘QE&‘&SS tgﬁnﬁ{ﬁ% %Ersﬁﬁé]l H«!nﬁisuters, CCESS
t el ecommuni cation pat hways has been i ncreasi ng because w rel ess’ devi ces,
such as celrirads; tteiebhqn’rwnw&hoxare display cmahcgf[mdl wr eghywcodihbinatione as eslib-
conputing ca b| | i tt:l} are becom ng tantanount to personal conputers
and hand- hé? Yo&fe |g|tal assi stants ("PDAs"), communicating packets
| ncl ugdgngy voi Cemed f?ehﬁ AChelde Wer hiBRa i &l HeWork ThRSE coftMfmicatier! | Ul ar
t el ephone have installed application progranmm ng-

channels have significant overhead in their initial creation. In wireless networks, or

the

partially wireless networks, such as that shown in Fig. 1, the communication channel
must be initially bridged between at least the computer device itself, such as devices
12,18,20,22, and the network, and ihe maintenance of thé commut__lication channel tends
to be costly, especially in a cellular telecommunication network. The use of cellular

telecommunication pathways has been mcrcasmg because wireless. devices, such as

celluiar telephones, are bemg manufactured with increased computing capabilities and

‘are becoming tantamount to personal computers and - hand-held personal digital

assistants (“PDAs"), communicating packets including voice and data over the wireless

network. These “smart” cellulq‘f telephone have installed application prograrrlrnjng

interfaces (“APIs”) onto their local computer platform that allow software deve]op’efs to

create software applications that operate on the celiular telephone, and contro] certain
functionality on the device. | |

[0015] In many of the smart cellular devices, such as cellular telephone 12 or PDA 18,

after the last point—to-point (PPP) connection has stopped being used by th_e-device

: resﬁurcc, the device waits for a certain “linger” time, having a default duration of linger

before fully terminating the connection. Thus, the optimal delay can be implemented



“shown rore plietsd Hravghy 2 §9

‘normal | y upgradeable. The CP

interfaces ("APIs") onto their 1ocal conputer platformthat allow software

devél opers to create software applications that operate on the cellular
t el ephone, and contral: certain functionality on:the devic ny
of the srTq,F(l_;,z lobsbar devices, such as cel | ul ar t-el ephone %3]%%5%&(}6%
after the last point-to-point (PPP) connection has stopped being used by the
device resource, the device waits for a fertain "linger" time, having a
default duration of linger before fully term nating the connection. Thus,
the optimal delay can be inplenented 28 DECEMBER 2006- WO 2004/ 003771 5
t hrough opt i Fugh; eptimazation efxanaettant ingsr tmenan sompeishgaries. Uey FemBputer a
conputer deyl.g¢ 1L £ . | t i of
t he open co%ﬁ%c%ﬁ?gﬂ%dc eglnt&g gﬁa%f?@ﬁ%ﬁ?ﬁ&?’?gg@éﬁr%gg hd rgglcﬁgmlllhfeagﬁnnger
timer, if prdmend],ascafuithpideaddbedbirreial tEheckhgdeh timeghif gpraseht, wan eypicaiiyeed t o
pl atform of the conputer d?vi ce, such as devices 12,18, 20,22. [0016] As
ey commagd o Rlgtferm of fhe camprier | dsvige, $¥hephone
12, has a cguputes jphabhorm 50 that can receive data, execute software
appl i cations, and ’él’sp1 ay data transnitted from ot her conputer devices,
such as[0PIBA 18, aAd skl moad pasiiculdbymlKiad, sashwievickSsuchiae celbnpudlephankd2f or m
50 includes a bus 52 that interconnects its corrponentf. al,‘Aém)n ot her

conmponent s rlé’éi%%‘!’fpplﬁﬁ Eﬁg"%\ﬁpé alntan e e Yi gﬁa*a?@cgfé\ﬁé’ F%"é’“lse%rces:
a central Prﬁﬁgﬁfh&? u‘éﬂér%iér'éé o bher s (?ch%s,p.s‘%h B??D%' 199 S5%icathn 2
conmmuni cation interface , a nenory 62, and alternately a secondary

dat abase 64 dewdogt spler dé. Thy caepBér platienChUirsdudes apjws &2 thitatttoomd<sG ian be

an application- specific integrated circuit ("ASIC'), or_othe rocessor, .
1 bt 065 SGTPPBHECAEPPE GHET CRmPOMTHLIFSHERLPTh R sbior AT 1 e FREoeU 54
.S nst al | edgefcelB®utdes®r &Btr%i%ggéeﬁﬁhg' Lkt 8% (EPE), otk 'b?ha%%épéi‘ﬁa%bﬁﬁdeﬂﬁ&s 5§, not

e. or Other processor executes the

appl i cati on progmanichtien interfact £0ea (MenRIry )62, ayd nlternatelyi o seohdare databade Giny
resident progranms j.n the ry, 6 he _coppu deyi ce., The nory can be
conpri sed of TP 9"*"6?3”5@‘3(1%}}? i\g@%é CHE}PBEE pﬁ%ﬂﬂ“a @Ry an @géﬁﬁ\ﬁ“%n"
EEPROM  f |.aspesiic @ﬁte%ﬁfed%i}}éuiﬂ?'HB”IE”E QFBBEr hidc&R8Mm WiSopRIcadsbR Idfke cilddf, or
computer platform50 can also include a | ocal secondary database 64 that

hol ds the softherdata praprssing geviens Tho CPh4 sdngalledead thetime abmynidacturg pfitheas t he
sof tware ap '

p‘!w{rg e;g.sl 8&Vice ‘and is not normally upgradeable. The CPU 54 or other processor
- executes the appliéatiori programming interface (“API”) layer that interfaces with any
resident programs in the memory 62 of the computer device. The memory can be

. comprised of read-only or random-access memory (RAM and ROM), EPROM,

ol

- EEPROM, flash cards, or any memory Common to computer platforms. The computer

platform 50 can also i_néludc a local secondary database 64 'that holds the software

.

applications not- actively used in memory 62, such as the software 'applicatiops
downlo'aded from the application download server 16. Thé local database 64 is
typically comprised of one or more flash memory cells, but can be any secondary or
tertiary storage device as known in the ar, such as magnetic media, EPROM,
EEPROM, optical media, tape, or,soft or hard disk. |
[0017j _ The system thus optimizes communication between computer deﬁicés, such as
devices 12,16,18,20,22,28,30 on a bomputer network (wireless network 14 and/or LAN
20), wherein each device selectively opens and closes a communication chahnel onto
the computer network 14 and/or 26 through the communication interface 60, and the
- plurality of device resources, such as resources 54,58,60,62,64,66, each can selectively
utilize the communication channel to communicate with other dévices, such as devices

12,16,18,20,22,28,30, across the network(s). The devicéplatform 50 will selectively



downl oaded fromthe application downl.cad.server. .16. The | ocal database 64 is
typically conprised of one or nore flash nenory cells, but can be any )
secondary or tertiary storage device as known in the agf; such as nagnetic
media, EPROM EEPROM optica nedia, tape, or soft or Hafd d8 SIECENIRER hodsre
syst em t hudvQpeoH#i37és comuni cati on between conputer devices, such as
devices 12,16, 18, 20, 22, 28,30 on a conpute§ network (wreless network 14
and/ or LAN 26), wherein each device selecCtively opens and cl oses a
conmmruni cati on channel sonto the conputer network 14 and/or =26.through the

comuni cati o Bgém:l E5thAeRicBPon dnd] h@nenm:(}ul'ix%ld iplyYa @ic@%géoﬁf‘ce[ SRAUE A8Bice SHEN as

resources 54,58, 60, 62, 64, 66, each can selectively utilize the comunication

channel to conncaiiubattelephiani 18t hisixt stesircisem pagrst?Oaer dredddes data from a process

12, 16, 18, 20, 22, 28, 30, .ac t he network .. The_devic | at f orm 50w | |

sol st ively, ERing oy ABOCETS LIS RER RIS biva W08 SEEE SR R Bhuer ahon
channel whentieauléRd My eﬂarﬂ?l‘é! $8 coBFRINGBon SHTRcP&NDVPikBreCRbket bbtvedn
cellular tel ephone 12, a text stream from pager 20, or a need for data from
a process eXecueiongnondeviessdrUB,22wnd atepgs 1.0 send data to or receive
data fr server. 30 .0n . the network, Far exanple, the, conmunication
channel W4 pe & decaniie e Besthdan corh SESRE" SrONGP o U gPREE P88 30, 20
and a server cd@muh2038] c@nél Aithd Z@nlehewnarsteliad, eadr e iay 1L 86, 1£3MD,28300
repeatedly open a conmmuni cation channel at the nonent when needed, each
devi ce 12, 160op8mnaily delagghgolosiggtof galopsn epsnmyricating chiawes! afjendessgtiop pbnsage
conmmuni cati o npel _af C L,O f r eof devi resource
and sel ective e?/&gl pgwsa 6:{3 ﬁfger" d%@?%’é rglé(go?#%ggay 5%@%’?68?’%, g%',wf% r%%uﬂcg%l lize
the open chasngB.6ppBRE4,660t00ltidize tie: ofentdhanpHbLto ckiird of e GpRhhetAWithethay,

t he ot her device resources that need to comunicate across the channel ) v
can wait unt PPURIAdedp6 theapthen dryicedresaissns dhat mepd i commynicale eshifeshaprsdei ve
data t hrough @Rkl the YoshHaRAl ey AR ihgkrd B RED sHdGl 18RV QAdRFREA "
polling, a priority queue, al sy-chairn, or bus arbirtration. [00191 The
del ay i s prefipy phbytyasyptesdast kwawmsdthd artatuclh s trévartd-tobiropeliing,ze pridyey eglenspon
statistical 1Lcjls.age of device.resources 54,58, 60,62, 64,66 in sequence, or
i kel.i hood of@S¥Ehai.efHup U8t a further communication channel .
Al ternajghy, the phedRlSrigpAgerab s g;euaenﬁaéu BErafBs @l 1Y oPRBLEd BRRA Wbher
conmuni cation interval s of “i mportance, '

statistical usage of device resources 54,58,60,62,64,66 in sequence, or likelihood of the

requirement of a further communication channel. Alternately, the predetermined
. duration can be modeling based upon other communication intervals of importance,
such as a billing interval for the maintenance of a communication channel. For
| example, if the billing interval is each minute, i.e. 60 seconds, the linger time can be 59
seconds. Moreover, several methods can be combined to calculate the optimal duration
of delay, such as having the duration roll to .1*1'9 seconds if the statistical usage of the 7
_ communication determines that the usage of fuﬁher device resources of the open
channel will span on average grater than 59 seconds of usage of a lingering channel
after a certain device resource ceases use of the channel. The predetermined duration of
the optimal delay of the closing of a communigatioh channel is reset upon another
device resource 54,58,60,62,64,66-utilizing the open channel prior to closure thereof.
This ‘optimal duration of linger thus further optimally minimizes the overall use of
bandwidth and cost to the user that occurs from havihg too long of a linger duration for |
the device. | |
{0020] 'Further, the system can accelerate the closing of open conmections that
otherwise linger for a default duration on the network based upon the statistical

modeling, which preserves system bandwidth. For example, if it is known that specific

—



suchas a billing interval for the maintenance of a conmunication channel .
For wexanple, if the billing interval ‘is each mnute, i.e. 60 seconds, the
linger tinme can be 59 #seconds. Moreover, several nethods cap & nbined to
calculate the optimal duration of delay, such as having the’fl %&E R30p6
to 119 secoW@LWHOBHE statistical usage of the communication deterni'nes
that the usage of further device resources-of the open channel wll span.
on average grater than 59 seconds of usage of a lingering channel after a
certain’devi'ce resource ceases use of the chanriel. The predeternined

duration of tapglicapbiseily ded ay opén Hite cBAMS] NG Ken AcGATBRYOINE & de@RICHIANG, 1S
reset upon another device resource 54,58,60,62,64,66 utilizing the open

channel prior ted Becyien eaerber the dwptoropt ithmopeiuchaningh besed| salgiruponube
further opti m?lusaYiPﬁnoPééPli%gﬁor} %%88?62’;%"1'811&% ﬁre?éhan?&%g%ﬁeg{hgﬁ%PagFeC 8@%\% bicrabi®

user that occur rom-Travi ng. nger uratl evi ce.

[0020] Furtherdpratibe sYThE esysemn cagidehles akceounhefor |sesdralg apflicapens ©Omndiffeteanns
that otherw se |j n%er for a default duration on the network based. upon the

statistical RERP8PRTHES tosilizs apaper Ayta shanpst and eptivaiae dherclose ratshassd @pon & ¢

I's known that LA i ng:g%g R 2006 WD 21104/003771 - 7 applications
only use an oggﬁgaﬁg@gﬁ%}ﬁ%ﬁne g been active beyond a certain duration,

t hen t he [®ps) em caMhaldeeice réveurta nahgeoduto fortdpeinopeion adfah pledbiearitied dumtiyn upon

the duration of application execution. an | ose the channel earlier than
el apse of t he CHRPAPEE] e&h?raqq ﬁdeVPﬁvel%;/%’?@%ﬁdemmamw ¢ enERTENGaEY daehAst o

applications wjt | . ng |y L] t J: Lol el
and optim ze %é%?’g@&%%ﬁgg ase hlﬁllﬁ%%ﬁg]’ tgeeg\%Jé%Slggo%%%gﬁg%gEg? Sﬂés)ée?llge.

[ 0021] The dew eservestfuocdataimag s datoss the metirk dit zadfioo A6 06 be hergl. ehet atual ned
duration can be stored either .on the device 12,18,20,22. in the nenpory 62
or - sboondary 4SEERASIn 65 thoapLRRABryIoR G T GHRY AR Fh benTen  the
devi ce resour%Smﬂﬁéﬂ@ev%t@oﬁ@@%,%Bftemit&y%aﬁ%é SforkRdUn MdiRPASEAR BET 0SS

the network 14 and/or 26 to be stored. Th.e actua determ nation of the
opti mal dur at inotwook, suble agdetmygr ¢anandnthe dptmpk dérstione dambe tshit toctbenpoe er mfe®i ce

UBon CPU 54, e FLIRIELY G0 R SRS W 58 8 e o
or nore devi Gefpeldard8caAD, bé2 trafidmied| ol okBOo¥smpiRerORRYRE &Kidnbthen fohahart,
t he devi ce storage '
: determination process, and does not have to be resident to device making such
calculation. |
[0022] The process executed on the computer device, such as wireless devices
s 12,18,20,22 is shown in the flowchart of Fig. 3. The communication channel is opened
“-from a device,' as shown at step 70, and then data is transmitted from a first device.
resource 54;58,60,62,64,66 across the open communication channel, as shown by _.step
) . 72. The communication channel can be opengd (step 70) by either a direct user request, .
incoming call, or by necessity of a device resource. Once the data from the first device
-resource has been transfnitted (or received) by the first device resoi\rce, the device
rescurce ceases use.of. t_:h’e communication channel as shown at stép 74, and then the
. count for the predetermined durati’on of the open channel (“linger”) occurs as show at
step 76, during which the communication channel will remain available for ﬁsage by
other device resources 54,58,60,62,64,66. Such “count” can be a coﬁnt—up or down, or
. other method known in the art to determine the elapse of a duration of time.
{0023] Once the count for the predetermined duration has begun at step 76, a decision is
made as to whether énother device reéource need to communicate across the open

channel, as shown at decision 78. If another device does need to use the open channel,

then the data from the second device resource is transmitted across the open

R



usage data can be transmtted fromone conputer device to another for the
determ nati on process, and does not have to be resident to device making
such calculation. [0022] The process executed on the conputer device, such
as wireless devices 12,18,20,22 is shown in the flowchart of28FIDBCEBIBERh}D06
comuni cat i BR 0HMWAE! i s opened froma device, as shown at step 70, "and
then data is transmtted froma first devigce resource 54,58, 60, 62, 64, 66
across the open communi cation channel, as shown by step 72. The

comuni cati on channel can' be opened (step 70) by either a direct -user:
request, i naominmmicasbh, clanndlyasneioeasiat wiepf 8@ dEMne@ewmw@tw @@conﬁh@eddvmé dat a
fromthe first device resQ urge has bee n transmtted (or received). by the

first device "FOUFGE dranpmiting @te@crqs% UPREB CRANES O (udng, PUGhENSBWEHA &%t i on
channel as shRyRe %soﬁic%msZ%e da’f}m’s {91 Fé?aﬁl?‘étoréa%lﬁhefda(/ ck g sREwH6t &EH‘B@ d.
duration of the open chann ger occurs- as slhow at ste uring
whi'ch t he. corthmnihcqlnt@mmm“&ﬂamslgrefeabm msea\xalolnemh@nﬁ ooumsagshobm atcstdper

devi ce resour 54, 58, 60,,62, 64, ount e a count or down,
or other net od SRR PWdFtﬁEI“&F‘E%P@“a‘étC@’PE?? d[ﬁtet%égl ‘Sﬁ%te%ﬁheé"ﬁg@af‘ "GH of
time. [0023] fXfeRerifiRdC AuRkioh Ofant BE Re8UBised Mifdad nULAlnAL: haé\u@@%%u@se step

76, a decision is nmade as to whether another ‘device resoufce need
. communi cat e dwpegdtinger tbp@wredolwgmﬁta Bgthetroom, attstegef@, theakevies, sutl asadmdeer ‘

;d d he d f h nd
devi co rosounca A0 B P B s DY et ik e SU o ne

,2004/ 003771 &evicl BHHHY wetivbAD channel as shown at step 80. Either V\/m | e the
}secondary device resource is transnitting data across the open channel or
" during JU®AI t r ansrif grother, davine regangecdnes égbwqwée theaapen ¢amanungcapee teanapl

75 pret orabl yer B PO B oSBT anaB el b AR SHRERNE"

. predeterm ne?r%te&irﬁ&ﬂ dantibe dfsﬁéla%tha% h¢1§psre@sa§ ,shewﬂahnt Qedigibr| 84. alfney
 predeterm ned duration can be used based upon_the secondary device resource

' transnitting Psedetaraingdogdwations Age nebtehlpseﬂu?tt frcisign 84, Hensihe Pragess (eEmdelpi ce,
;such as devi e

; resource’ usa%méﬂ) ? a7%t8‘j gagﬁg‘ﬁ ﬁg%ﬁﬂg\gélﬁ%g%ﬁxeﬁe&ﬁg %Hé &E@B%% rﬁt‘?l%ano’t n?:l
 devi ce resounhe toess nodedision B4,ahthentapena waimstard whﬂe tre In‘btmwmfhndd(ﬁuranon

elapses. Once the pred_eiermined duration of delay has elapsed at decision 84, the -
device preferably retrieves the stored data on secondary channél usage at shown at step

- 86, and then .optimizes the predetermined duration for dday (linger)_as shown at step
88. The process then terminates and renews upon an open coxmﬁunication channel

~ occurring on the device 12,18,20,22. Step 88 can also set the optimal duration of linger
to close an open channel before a certain default linger duration occurs if application
usage mdxcates that usage of the open channel does not jUStlfy maintenance of the
expensive open channel for the full linger duration. Thmugh such action, the overall
bandwidth of the system can be conserved as open channels of an unnecessary duration

can be minimized.

[0025] Sg_eps 86 and 88 to optimize the predetermined duration are preferably
performed at the device, but can alternately be carried out upon another device
12,16,18,20,22,28,30 on the network 14 and/or 26. T he remote device carrying out the

optimization should have access to the device resource usage data, or store it Jocally, but

the device can also optimize based upon a larger model or other criteria where the
device resource usage data for that specific device is unnecessary.
[0026] The method for communication between one or more computer devices

12,16,18,20,22,28,30 that each selectively opens and closes a communication channel



channels to*

send or receive data at decision 78, then another determi nation is nmade as
to whether the predetermned duration of delay has el apsed, as shown at
decision 84. If the. priedeterm ned duration has not el apsed i si.on 84,
then the pr‘ﬁﬁgiosi éeg rns to decision 78 and agai n deter ni ne%?gsgmﬁi@()% .
devi ce reso HeHds the open channel, and then iterates to decision 84,
thus entering a wait state while the predgterm ned duration elapses. Once
the predetermned duration of delay has el apsed at decision 84, the _device
preferably retrieves the stored data on secondary channel usage at " shown at
step 86, an@neisempulpt ietiveds 14 hel/or detheremn eastl ddvicatinobulet arplutelityyof devinger )

as shown at ste 8 ) s,then term nates and renews upon open
comuni cat i _oﬁes ‘%5?‘?n§4_’5-g{;6§0c@;€{§€ wﬁptﬁgcﬁé‘{ﬁ’cguﬁ@, {ETIPHTHCRALOR E‘Sﬁ'@gﬂcé‘ﬁ al so
set the opti sahmdnicativath ohed 88R% actols HeaRewaR. TRE MeatRNNEdRehesRp@ of
certain default |inger duration occurs if application usage indi caFes t hat
usage of t hesaséiNclyhapméng doesmmamigatien | ghpnmedi fiomn thec devite.t hech ex plsmisiey e
open channel full linger rati,on,.Through such. actipn, the overall
bandwi dt h of I%ﬁée’zé'gg’t é?ntl&%nneﬁ O%ogge%\%cﬂ 28y %rhq(%%ﬁ eP¥ ?)fé)eéﬂ?euﬁﬁ%lgg%sary
duration cam bgembn6ai68edand BfieblesSitionof8Ra@nef 82 donBtitatiohccahfl by a
predeterm ned duration are preferably perfornmed at the device, but can

al ternatel y Bevieearsquees, dhin maihor inpledendie sieps efeoptinmilyglelayimnthe 2losigad tha t he
Crour e have ol fiont e B UL SRRt B BACE FBAERY

shoul d have acce Vi C€e source u

but the devj4,68,6@62,8456 topilid tHe opmsdthrptchtian cBarGel pidde klogiire Ahidredss.
criteria where the device resource usage data for that specific device is

unneces¥873. [ 002&he Fise ofeeniberibodelavingniiy elgsing pijke oepnyneation ohppne! is

Robs a convtaly Flding SRR, A5yed ot e R SRR G BE8) Bt EgBT00 s

conput er net peditertinahdirationGs dedveibed abeac Thetemethed ican kisdasciadgsIthi stbp by of
devi ce resources 54,58, 60,62, 64,66 that selecfively utilize. cq nji cati on
Lﬁ&ﬂﬂ%ﬂﬁi“&ﬁ%"\}ﬁaﬁ‘ﬁ" ghange! st elapse %féé‘%g@d%/‘ﬁ’émﬁé‘? oRfiRal SRFREORet hod

i ncl udegypidie st epas UmbRlent FE! Y, ﬁe%émaﬁacaﬁqma{g%é 9@%6&&&@&%&9&“ the
tot 6 en

devi ce, such as devices 12,18,720,'22, e network 14 and/or 2
requi red by predewinteed égotivrce! ths 4p8RabdsldPole 6Bsingrd aafamenuriesmatchamedbf

usage of t heugo%ngrlijotlega elv?cré rcerslgtprgee |54%>é,6%,62,64,66 utilizing the open channel prior to
- closure of the channel. Further, if there are one or more servers, such as servers 16 and
30 in Fig. 1, on the computer network 26, the step of selectively opening a
sz communication channel from the device to the network is selectively communicating
" between the device and the one or more servers, such as from device 12,18,20,22 to
servers 16 and 30. |

) [0029] In the embodiment of Fig. 1, wherein the computer network includes a wireless

g "

network 14 (specifically a cellular telecommunication network), the étep of selectively
opening a communication channel from the device to the network is selectively opening
- a communication channel from a wireless device 12,18,20,22 to the wireless network 14
when r'equ'ircd by a device reéogrce. Furthermore, with _the wireless devices
12,18,20,22, the step of éelectivcly opening a communication channel from the devices
12,18,20,22 to the network 14 can be opening a secure socket between the one or more
wireless devices and the servers 16 and 30. More particularly with the embodiment of
Fig. 1, the Step of selectively opening a communication channel is preferably selectively
opening a cellular communication channel from a cellular device to the cellular
telecbmmﬁnication network when required by a device resource 54,58,60,62,64,66 or

user command.



devi ce resource, the nmethod includes the steps of optinally delaying the
closing of the conmunicatiogschannel (linger), and seleﬁglvely al [ owi ng

ot her device resources 54, 58,60, 62, 64,66 to utilize thsibd pess E
channel privoo 2609/063798ur e t her eof .. [0027} The step of optlnally §@E§§¥ﬁ§ bﬁﬂ
cl osing of the communi cation channel is timally delaying of the closing
of the communication channel after the elégse of a predeterm ned duration,
as described above. Then nethod.can also i:ncl.udes the step of closlng t he

Counan SBOLE o 2nH oL ot RS B B b S rER A b SHELEY o

the predet er}ﬁrerembmup@hamn defayinizethe Riidsil ofl Headon@huiibRiochl &g tsafse@upon
conmruni cati on _channel upon. anot her device resource 54, 58, 60, 62, 64, 66

utilizing thedeyjseresomeasnesags atar such as é‘l‘%§tﬂf%d af stgm 82 ¢mE¥$néI Thmgr fhnapethed
there are ong aﬂrfu%errq{xﬂﬁﬁe\é%é sxeﬁ‘d %%r Ve ré&:u%%saée data oE gk deJV% O the

conput er netwo I'vel'y op AP €2t Con
channel from mherncm\stspesz Q)rtdmenmﬁatlywah stcie IBd ee\txce/eésyuxe@ mmgél &84 b Gnothet ween
t he device and t he one or servers, such as fromdevice 12,18,20,22 to
servers 16 and$Vss. 12[ 1{5’131233?0 ?%23 A8 1@&8%@%’5 I9r an/iey. 26 Agserdinglyst the Pt er
network i ncI

t el ecomuni catlo wgh%stﬁe Cﬁg ‘3(])1?115r[('-ﬁ géttfo\l? L’“l"}él @gﬁﬁéﬂ%ﬁﬂﬂﬂ(}/ delaﬁmcgat i on

channel fromthé elodmgloﬁ chet @n&thmtoncuhknnes bsell@pbn leeshye @epantdgsage data stored
communi cati on channel froma wi re%ﬁess devi ce 12,18,20,22 to the wirel ess
network 14 v@ib‘i‘?%%ﬁ*i?’@'&?%?’eé”cﬁe ce resource. Furthernore, with the

Wi rel essjpgRyi ces ?ch%Q’p erab n&h@@th@fste?edf%’zeﬁﬁﬂh%g ﬁﬁ%‘ﬁhﬂﬂl éelﬁy for the

conmuni catlon channel romthe dévices 8,20,22 t e'network 14 can be_
openi ng a secdoesns of ketometuveation vhawmee after wessatiomiaf aelsegss theenfchy aadevitche |

16 and 30. larly wiith th dipent of .1, th
SFoncer sercotrais RSEARR AL Ameritbhar AR TR e Bios Gt
sel ectively Qpemin@ld fR! the!lcisin0 B NoadhaMPatinadihel f d8Mb@uf &t hid aévidevi ce
to the cellular teleComunication network when required by a device

resource 54, SQ,mw,ma%eoneoumerewomﬁﬁO WO 20041003771 28 DECEMBER

oot Jgp 0L e s in@RbeR crRi . (b g i I HE R o e

comuni cat i Or‘se&'aﬁﬂﬂ?'ogbﬁssm HIBQR a ESUMERICHESOH R RIUSRIL M@mﬁﬁ%&smdﬁat
stored at step 82 in . 3. Thus, the nethod
preferably at least a pamal]y wireless network 14. The device is more preferably a

- cellular telecommunication device that can take full advantage of the optimal data
channel usage. Such device preferably includes a plurality of device resources
54,58,60,62,64,66 that selectively utilize the communication channel to communicate
with other devices across the network 14. The device selectiveiy opens - a
communication chz_ignel when required by a device resource 54,58,60,62,6{{,66 or at the
direction of the user, and optimally delays the closing of a communication channél after
cessation of usége thereof by a device resource and selectively allows other device
resources to utilize the open channel prior to closure of the channel. The device

©12,18,20,22 preferabl'y* optimally delays c]osing__of a comununication 'chamr‘lcl for a
predetermined duration, and resets the duration upon another device resource
54,58,60,62,64,66 utilizing the open -channel prior to closure of the channel.
Furthermore, the device 12,18,20,22. can selectively communicates with one or more
servers 16 and 10 across the network 14 and/or 26. .

[0033] The device 12,18,20,22 can determine locally the optimal predetenninéd

" duration based upon locally stored device resource usage data. Al‘temat’e}y, the device

12,18,20,22 can receive an external command to set the optimal delay of the closin gofa |



‘can further includes the step of storing the device resource usage data on
the device, as. shown:at step 82, or alternately, can storezgﬁﬁ¥ﬁ§%%ce
resour ce ug@gﬁ)%@§?aph anot her device 12, 16, 18, 20, 22, 28, 30 ER28P&
14 and/ or & ingly, the step of optinmally delaying the closing of

t he conmuni cati on channel can be optinallyjdelaying the closing of the
comuni cati on channel based upon device resource usage data stored on the
one or nore servers 16,30. [00311 The nethod preferably include the step of
det er mi ni ng tdemmuprdapan chginal aftercessation of wwige theodof bycodenine resturan amhsuvhel

after cessatign of usage .t hereof a_device. resqurce 54,5 , 62, 64, 66,
such as showt e(magtcggm%g'd Cgﬁc?ﬁ"?ttg%n (ﬁ“_’tggrt éervﬁ‘?en PG #h8 serybh ?%g(? O&éﬂeéi}mtor
t he cl osi ng dfora tHeQRRELGTItRald ook ieRgnnel can occur at the device 12,18, 20, 22,

or at the one or nore servers 16, 30. [0032113«,1;;% systemincludes a conputer
devi ce, [8@¢h as dduivées of thergethod Peing ehenutabledre Hici cpmpptasplatformmd acvisgdess a
comuni cati o 0 r_network, .an efer.ably at | east a
partially w ;heeﬁe}gg Q’gg’t@g‘?kth%ﬁ&%ﬁfejﬁ]gér\l/el&éoedvgg Iﬁﬁﬁ]r%g%f}’regge e %/prégrag}aﬁeflaflgr

t el ecomuni cahi ereodfuie erehdidlie anpRtitrakavifed [thadyaghaodinés t deopphicitdevicdat a
channel usage. Such device preferably includes: a plurality of device

resources 5425880 %6haviug ealevirgtplatbirec 59 e pprfgmm [the stepp ot dhmmgticdat Sush
chamnel Lo COmLcahs M8 et ORHLEChARA8 e, I AfllRade oo

connuni cation -c en require

resource 54, SHdg,s6ertldcdfpusr @atfdrhs, sudhra otlicdndenfcetibguncelsagaista apsiorad! | y
del ays the closing of a communication channel after |1l cessation of usage
thereof by a %8€wPEBIZed 8BGRS 6C\ERY COWPRIEE flgNiges SICh ahdeieasdr. 180228k bur ces

toutili he op , ' : f ;
12,18, 2(;6%33} pr ef efg}gﬁ%ﬁ{bggeltr fér?nrg??%/ ngdégflgégéfg‘lr’%tshlgr% 0 g)lggdci:m%fucrﬂm at&lr%ﬁd\{@ annel -
for a predeti®rofi thedeltilaratiepinoneat] or eger svitehess deviet il 8202ppor @ndichiera ldeali ce

resource 54,58,60,62,64,66 utilizi e en channel _prjor tq cl osure of

he channel . daiih dihoiteooq!etapadi B ok 3Gt DA Sub Fudher deyorpuier
conmuni cat es idabicGREiGh AR inWEIeKGidhryl QoA i ARPRS|ohMBIGHIGN Firdldss
and/or 26. [0033) The device 12,18, 20,22 can determne |locally the opti nal
pr edet er mi nedlevigacampaar platenn, .sponad aoagheticslisk edapke wptieal diskohard disksBaph

data. Alternatel t he, devi ce 1% 18, %622@%% recei ve an external conmmand
to set the oaf'?fﬂ%ﬁ» AAHT Sioragermedit ais kgoBR MNS@HECEMBER 2006

[0036] In the context of Fig. 3, the method may be implemented, for example, by
operating portion(s) of the network 14 and/or 26 to execute ra sequence of machine-
# readable instructions, such as device platforxﬁ 50, the application download server 16,
and- separaie server 30. The instructions can reside in various types of signal-bearing or
data storage primary, secondary, or tertiafy media. The media may comprise, for
Yy example, RAM (not shown) accessible by, or reéiding within, the components of the
wireless network 14 or LAN 26. Whether contained in RAM, a diskette, or other
secondary storage media, the instrﬁctions may be stored on a variety of machine- -
readable data storage media, such as DASD storage (e.g., a conventional “hard drive” or
a RAID array), magnetic tape, electronic read-only memory (e.g., ROM, EPROM, or
EEPROM), ﬂash memory cards, an optical storage device (e.g. CD-ROM, WORM,
DVD, digital optical tape), paper “punch” cards, or other suitable data storage media
including digital and analog transmission media. ' '
[0037] While the foregoing disclosure shows illustrative embodiments of the invention, -
it should be noted that various changes and modifications could be made herein witho‘ut

departing from the scope of the invention as defined by the appended claims.



WO 2004/ 003771 11 communi cation channel after cessation of uUsage thereof by
a device resource, and sugh» external comand can congsfrom another device,

such as a server 16,30, or=Be input fromthe user ofhe slew) '
[ 0034] | swoybmewoes77t he net hod bei ng executabl e on the conput emgﬁm%ﬁhb% a

-wreless device 12,18, 20,22, the steps_of the method can be inpl enented

Wth a programresident in a conputer féadabl e medi um where the program
directs a conputer device 12,18,20,22 having a device platform50 to _ _
performth f hod h . . e ex t : single
Comput or  prarreie St REaT BTN Pt il dnRaih I 0 Bl o ififg e 10
platforns, swtharpskephed idedtiesplaedauieclimimim Wahasihgulati@egsliciBndatept i m zed
anong several conputer devices, such as devices 12, 16, 18, 20, 22, 28, 30. [0035]-
The conputer readabl e nmediumcan be the nenory 58 of the conputer platform
50 of the cellular tel ephone 12, or other w rel ess device 18, 20,22, or can
be in a local database, such as | ocal database 64 of the device platform
50. Further, the conputer readable nediumcan be in a:secondary storage
media that is | oadable onto a wirel ess device conputer platform such as a
magnetic di sk or tape, optical disk, hard disk, flash .nenory, or other
storage nedia as is known in.the art. [00361 In the context of Fig. 3, the
met hod may be inplenmented, for exanple, by operating portion(s) of the
network 14 and/or 26 to execute a sequence of machi ne- readable

i nstructions, such as device platform50, the application downl oad server

16, and separate server 30. The instructions can reside in various types of
signal -bearing or |1l data storage primary, secondary, or tertiary nedia.
The media may conprise, for exanple, RAM (not shown) accessible by, or
residing within, the conponents of the wreless network 14 or LAN 26. o
Whet her contained in RAM a diskette, or other - secondary storage nedia, the
instructions may be stored on a variety of machi ne- readabl e data storage
medi a, such as DASD storage (e.g., a conventional "hard drive" or a RAID
array), magnetic tape, electronic read-only nenory (e.g., ROM EPROM ' or
EEPROVM), flash nenory cards, an optical storage device (e.g. CD ROM -WORM
DVD, digital optical tape), paper "punch" cards, or other suitable data
storage nedia including digital and anal og transm ssion nedia. -

T



[0037] Wile the foregoing disclosure shows illustrative enbodi nents of the
i nvention, it should be noted that various changes and nodifications coul d

be nmade herein without departing fromthe scope of the in i ef i ned
by the appended clains. WO 2004/ 003771 28 DECEMBER 2006 ﬁﬁ}gpﬁﬁ@ﬁ%g@?ﬁ

al t hough el enents of the invention nmay be described or clainmed in the
singular, the plural is contenplated unless limtation to the singular is
explicitly stated. J 111 28 DECEMBER12006 13 CLAIMS 1. A systemfor
conmuni cati on between conputer devices on a conputer network, conprising:
one or nore conputer devices that each selectively opens and cl oses a
comuni cati on channel to the conput g fi8igvor k; each device including a
plurality of device resources that selectively utilize the conmunication
channel to conmunicate with other devices across the network; and wherein

upon a deyice sel ectively opening.a conmuni catjon channel to the npetwork on
behal f of 1a 11 Aoy EHd L OmEICRaY PR P e PO R SRk
cl osing ofompdigngsommuni cation channel after a cessation of usage thereof,

and selectively allow ng another one of said device resources to utilize
t he communi cat preorahernnehpgel davicenthet eshsedeaifvelylopenoamdichisesa i on  channel . 2.

The system of claim], erein the del ayjng conprises naintaining the
conmmuni caf?%ﬂu@ﬁ%mia?%@%tﬁﬁB‘é‘ﬂplg?rd’teéw‘?yfkti | a predeternined duration
expires after sahdeyvie€RRRliln MiraH§aFevide redlRcEYRA SO fvell RiTE: the WhET €I N
said delaying is maintained while any device resource is utilizing said

comuni catéromugikatitmethamred ts@intnpriedetvih nihaedevibes atrbsthe setwedstad t ed upon a

next cessation of usage of said co ni cati on channel . 4. The system of
claim2, wherelACPRPRRAJEYiEF RO P Ph AR R LD specific

devi ce regoWoRCoYUHGIT ofh ikdi 28 0 SR e RETMAIRL, UG RRMBRY ing a closing of
the communication channel after a cessation of usage thereof, and selectively allowing
another one of said device
resources to utilize the communication channel prior to closure of the communication

channel.

2. The system of claim 1, wherein the delaying comprises maintaining the
communication channel in an open state until a predetermined duration expires after said

cessation of usage.

3. The system of claim 2, wherein said delaying is maintained while any device
resource is utilizing said communication channel and said predetermined duration is

restarted upon a next cessation of usage of said communication channel.

4. The system of claim 2, wherein the predetermined duration is a function of the

specific device resource which utilized said communication channel.

5. The system of claim 2, wherein said communication channel is closed upon

expiration of said predetermined duration.

6. The system of claim 1, wherein the computer network is a wireless network.



5. The systemof claim2, wherein said communication channel is closed upon
expiration of said predeterm ned duration. 6. The systen1oé i)a|n11 wherei n
the conputer network is a wireless network. 28 DECEMBER 20 & ERR&06
systemof claim®6, wherein the wireless network is a cellular

t el econmuni cati on network. 8. The systemof claim2, wherein said
predeterm ned period is set based uponlda usage data collected on said
device resources. 9. The system of claim8, wherein said usage data is
stored on the device. 11 . The systemof claim 2, wherein said predeterm ned
duration i7s detrgs ?st&doiaélalme WS B8 witkess AR 0RYS@ENQL: C @i m 2, wherein
sai d predeternlne duration is determned a different one of sald plurality
of deV|ceéeequmwm%yngWVpd¢ comuni cati on between devices on a conputer
networ k, conprising: one or nore devices each having a conmuni cati on neans

for selec i vel y, openin and, cl.osi.ng. muni cati o channel onto the
conput er ffet vvo?r!i‘e EX/?A ‘Halgg% FVhgER#R gaé(ijl?‘ﬁ&?tﬁr&mi@?%‘ﬁﬂé%%et b3sed PR i ty of

devi ce resipGsh cBh@cItecﬁtﬁJ S5t dfleYeddlickd ze the communi cation channel to
comuni cate Wi th other devices across the netmork a del ay neans for

delaylng clo o) ni.cati on, channe behal f of a first
one of sai d de%%%’ %&w%lmwg‘f}ieéeﬂn f‘f‘é‘%gsﬁg?g ﬂg‘gﬁ%a?ﬁgyléﬁf and a neans
for sel ectl vel )f al | owi ng anot her one of said device resqurces to utilize

sai d commihi cat PoHSERLN M o VhesantAd padstemingd duationis defemppedat e or to

cl osure offeVigdi d channel. 14. A nethod for communicating over a network by a
device having a plurality of device resources, conprising: opening on
behal f of ;gne I sai d
netvor ki U2 g Tea R e R MR B e RN R0 SBRANRG! 0,00, (2

resour cesmff@enteﬁmiﬁalcqﬁhﬁhwdfhieacéﬁrmte deV| ce over said network;

[3. A system for communication between devices on a computer network,
comprising:

one or more devices each having a communication means for selectively opening
and closing a communication channel onto the computer network;

wherein each device further comprises:

a plurality of device resources that selectively utilize the communication channel
to communicate with other devices across the network;

a delay means for delaying a closing of a communication channel opened on
behalf of a first one of said device resources after cessation of usage thereof; and

a means for selectively allowing another one of said device resources to utilize
said communication channel for communication across the network prior to closure of

said channel.

14. A method for communicating over a network by a device having a plurality of
device resources, comprising:

opening, on behalf of one of said device resources, a communication channel on
said network;

using said communication channel, by said one of said device resources, to

communicate with a remote device over said network;



28 DECEMBER 2006 15 after said using, delaying a closing of said

communi cati on channel; and during said del aying, selectiv rmtting
anot her one of said device resources to use said connunlgﬁiﬁgﬂﬂﬂﬁﬁﬁﬁﬁﬂﬁ 15.
The met hod of claim 14, wherein said delaying a closing conprises closing
said communi cation channel upon an el apsing of a predeterm ned duration.
17. The method of claim 15, wherein s d step of delaying a closing further
conprises: maintaining said comruni cati on channel in an open state while
anot her one of said device resources is using said comunication channel,

and after sai dpppd i aidd Hgam5§§gﬁghA f&ﬁﬂgnﬂ&gﬁﬁhﬁ&Qh&ﬁgl%Hﬁat'0” 18. The

met hod of claim 15, whereln s etermne duration I's set is a function
of the speci f|durzrdgsa1cd:daela3esgueleeliﬂeaspermunmg,lamo&&r bigjofsait devivk desooneaini cat i on
channel. 20. The nethod of claj n114 wherein said network is a wirel ess

net wor k, TQHEF Wi epmrpnication changelyi r o ess device. 21. The nethod of claim 20,
wherein said wireless network is a cellular tel ecommunication network, said

o o o152 Helod 1 10 Dnerdi ST RO 01 Sl Wb BRS¢

predet er m hed Gration s ice r ce usa a. 23. The

met hod ofcoin@iniaidn ch/aiﬁﬁélejpan aibldpaiayofepreRBamind dugaign, data is stored on the
device. 24. The nethod of claim 22, wherein said device resource usage data

| s storedon ﬂ@%e‘i}ﬁ{dqq%}cliﬁrﬁ%%ﬁée@%h]ﬁs%sto‘f*ﬁélﬁ m%gcldAm SR conprising: - a
bus; a pQBﬁ%?&%r’ coupled to sal d ationS interface, coupled

to a netwo and to said bus; 28 DECEMBER 2006 16 a plurality of device
resour ces, coupigdining saal odn‘kmmﬁcatimﬂn eliamhel in an open state while another one of

said device resources is using said communication channel, and

after said maintaining, resetting said predetermined duration.

18.  The method of claim 15, wherein said predetermined duration is set is a function

of the specific device resource last communicating over said communication channel.

20. The method of claim 14, wherein said network is a wireless network, and said

device is a wireless device.

21. The method of claim 20, wherein said wireless network is a cellular

telecommunication network, said device is a cellular device.

22.  The method of claim 15, wherein said predetermined duration is a function of

device resource usage data.

23. The method of claim 22, wherein said device resource usage data is stored on the
device.

24.  The method of claim 22, wherein said device resource usage data is stored on

another device over said networlc.

29. A device, comprising:
a bus;
a processor, coupled to said bus;

a communications interface, coupled to a network and to said bus;



said processor is configured to cause said conmunications interface to open
a communi cati ons channel on said network on behalf of a first one of said
device resources, said processor is configured to del ay @ﬁ@gﬂﬁﬁﬁBﬁRéumﬂ
comuni cations channel until an expiration of a duration after a cessation
of usage of said comunications channel by said first one of said device
resources, and said processor is configured to permt another one of said
plurality of device resources to use said comruni cation channel after said
cessation and before said expiration. 30. The device of claim29, wherein
sai d durati on sighydiRedehe! WaRLst idiBled Rsaid iR, devi ce of claim 30, wherein
said co i.gations channel 1s maintained in ah open state while said

anot her one of said plurality of device resources is using said

communi cati on chanssill pasedsseaisdonfiiguatd 0rause shideomnipitationciaestd on of use of
said communications chanpel by said another qne_ of saidfplpraljty of device
r esour ce<LPeld conpmunigaiians ehygmegnssaid mpworkiomrbehalf of st enapfisaid deviee i s a
function of,tle specific device resource communicating over said

conmmuni cat1ons ‘channel . 34. The device of claim29, wherein the device

sel ectivel y comunigidparewbt B congudséd torielag cheing@f Said coaRinichgordet wor k.  35.
The device of claim?29, wherein the communications interface is a wireless
net wor k iSHEmiel Witd ap §XPIRGIRAORR durationalisy 8 cowaijgn of usage afseidor k. 36. The devi ce
of claim 2] i I I network. 37. The
devi ce of%chﬁ?@%@%¥qﬁ%@§%$%EﬁﬁgﬁiP@%@?%@#Fk%ﬁﬁ?ﬁﬁ%L#S%% set upon a device
resource usage dat gaid 3fhcBis6EVBERIZBEL0 pbrniBSnotHdi @nel8Vistdplafaliet @ m 37,
wherein the device resource usage data is stored on the device. 40. The
devi ce ofdericaraspyroes et wihearpaupeaivachanichuter saidecysationeand pe@rastidxt er nal
connand.ﬁﬁﬁﬁm%nconputer readabl e medium for storing a set of instructions
conprising©a  programthat, when executed, directs a conputer device that

each selectively opens_and _cl oses a,  comruni catign channel on a conputer
net wor k, he d&%idgwucs alglum z'?g wgleligfqﬁagj Legtion is a predetermined time.

31. The device of claim 30, wherein said communications channel is maintained in an
open state while said another one of said plurality of device resources is using said
communication channel and said duration is reset upon a cessation of use of said

communications channel by said another one of said plurality of device resources.

32.  The device of claim 30, wherein predetermined time is a function of the specific

device resource communicating over said communications channel.

34,  The device of claim 29, wherein the device selectively communicates with one or

mote servers across the network.

35. The device of claim 29, wherein the communications interface is a wireless
network interface for communicating over a wireless network.
36. The device of claim 35, wherein the wireless network is a cellular network.

37.  The device of claim 30, wherein the predetermined time is a set upon a device

resource usage data.



of device resources that selectively utilize conmunication channels to
comuni cate with other devices across the network, to performthe steps of:
sel ectively opening a comuni cati on channel fromthe devi PECEMBER2006r k
on behalf of a first one of said plurality of device resources; after
cessation of usage of the comunication channel by said first one of said
plurality of device resource, delayindg7a closing of the conmunication
channel until an expiration of a duration; and selectively allow ng anot her
one of said plurality of device resources to utilize the open conmmunication
channel pt§-or Ths deriss gf elainmdf.edtereinthe deyige esayper esaee dataitterederithem of cl ai m
41, wher ef®¥i%he duration is a predeterm ned duration. 43. The conputer
readabl e nedi um of claim 41, wherein said programfurther conprises the

st eps of : 4thmai riftwi deivieg o claidh 29 heniic tieiposteeiramead timiens sa voparextermtie whil e sai d
anot her oswenmafd. said plurality of device resources is utilizing said

communi cation channel; and resetting said duration after said another one

pf said plurality of device resources has ceased tq use said comunication
channel . 44. TheompwpLicatabicneMndorANgH 5t oldnsiruetians COpEiB®ER t he durati on

|'s based yBOAM hiCwRAFGIblGd IRELE T HRBAY ik WHTURULRLL AEIF5H AT ind NE OPEN

channel .
closes a communication channel on a computer network, the device including a plurality

of device resources that selectively utilize communication channels to communicate with
other devices across the network, to perform the steps of:

selectively opening a communication channel from the device to the network on
behalf of a first one of said plurality of device resources;

after cessation of usage of the communication channel by said first one of said
plurality of device resource, delaying a closing of the communication channel until an
expiration of a duration; and

selectively allowing another one of said plurality of device resources to utilize the

open communication channe! prior to closure thereof.

432, The computer readable medium of claim 41, wherein the duration is a

predetermined duration.

43.  The computer readable medium of claim 41, wherein said program further
comprises the steps of
maintaining said communication channel in an open state while said another one
of said plurality of device resources is utilizing said communication channel; and
resetting said duration after said another one pf said plurality of device resources

has ceased to use said communication channel,

44,  The computer readable medium of claim 42, wherein the duration is based upon

the specific device resource communicating across the open channel.



