TRANSPORT PRIORITIZATION BASED ON MESSAGE TYPE
BACKGROUND Field of Invention: [0001]Various example embodiments
of the present invention relate to inter-apparatus communication, and in
particular, to transport selection in an apparatus based on message type.
2.Background: 10002]A global communication infrastructure is emerging
wherein apparatuses rely upon one or more other apparatuses for
providing various functionality. For example, individual apparatuses may
operate to provide resources that assist users when engaging in audible
and/or visual communication, managing schedules, performing financial
transaction R ARG dAOHI HHEm AR AR S MERRACRA S8 ese,
while appearing to act locally, may rely heavily upon interactions with
various types of remote resources in order to execute their respective
function. Often local operational BiebiemR{i[€h as communication
interfaces, browsers, applications, etc. will utilize wireless communication
teAnd/or receive information that may be necessary in

@Eﬁ’ﬁf to complate e, iyncion gl was & B%%Eﬁgnﬁ(%miéﬁ‘?a@a‘?e‘%%%‘t‘ééa@}éarams

he user. 100031Apparatus functionality such as described above not only
TORSNRIEBIPhCEL B PRtReRR TaPer reliGUIT S8 GHPABSI RIE Ul 9 TRessage type.

geterrgiréilggoﬁggy these resources may be provided. For example, different

y be able to provide the same (or similar) services in an
- OYONMeNtWNae AN APRRRIUSRSKErNteActngG ViaLiffersnt iR Sely upon
of wired and/or wireless communication. However, as :Fe many, . iividual
AL PRI QLT ARPURISTEY o RV e %P&éﬁw‘ﬂ%ﬂ%‘?é&% BrEt3EBlE, fighyidua
idpmtifissitiony obparticutarapparatuseshthascanprovits theadegiredudible and/or
&gﬁaua&ﬁq}max@en@mm%@aﬁt@@ FRARRET Byhich @aﬁsgﬁéﬁg%bmining desired

resource is obtainable. For example, various communication protocols |

PSP BRSI GE SR EBToYB S T8 SuvEHIS MRECaERsiCe e tge e MR Rb sV upon
ithrergairtic wieh camomupieatidrpootocolirSy dhondetho cs:for:obtairipgeseaficetion.
dfformationmay.herainie Qi servicasavaliablenan Wgﬂ}ﬁéh%iom, etc.

cannot operate using the communication protocol. Moreover, eac|
WA S RS HPIA SPeiR pOSe P deSRInDM R e B A towaEom gL may be
ibtessanydy sebitiirectingtian thp fakakustise ekingueaso tree trguiseranithh e dehuser.

apgaratus individually.
10003} Apparatus functionality such as described above not only relies upon accessing

desired and/or required resources, but also in determining how these resources may be provided.
For example, different apparatuses may be able to provide the same (or similar) services in an
environment where many apparatuses are interacting via different forms of wired and/or wireless
- communication. However, as the many apparatuses may employ a multitude of communication
protocols, the identification of particular apparatuses that can provide the desired resource may
be complicated by the manner in which the desired resource is obtainable. For exampie, various
communication protocols may provide methodologies for advertising services that are available
via the particular communication protocol. Such methods for obtaining service information may
therefore omit services available in an apparatus that cannot operate using the communication
protocol. Moreover, each apparatus may employ a different set of communication protocols, and

thus, may require that an apparatus seeking a resource inquire with each apparatus individually.



SUMMARY [0004]Various example embodiments of the present invention
may be directed to at least a method, apparatus, computer program
product and system for controlling message transmission in an apparatus.
Messages pending for transmission in an apparatus may be analyzed in
order to determine a type for each message. The type determined for
each message may then be utilized to select a transport set comprising
one or more transports. The apparatus may select a transport from the
transport set and may then transmit the pending messages using the
selected transport. [0005]In accordance with at least one example
embodiment of the present inventigt#R&Pending messages may be
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present invention that are not intended to be limiting. The above
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messages. Moreover, the priorities established in each of the transport sets may be reformulated

in view of changing conditions in the apparatus, the receiving apparatus, the environment, etc.

j0007] The foregoing summary inciudes exampie embodiments of the present invention
that are not intended to be limiting. The above embodiments are used merely to explain selected
aspects or steps that may be utilized in implementations of the present invention. However, it is
readily apparent that one or more aspects, or steps, pertaining to an example embodiment can be
combined with one or more aspects, or steps, of other embodiments to create new embodimenis
still within the scope of the present invention. Therefore, persons of ordinary skill in the art
would appreciate that various embodiments of the present invention may incorporate aspects

from other embodiments, or may be implemented in combination with other embodiments.



would appreciate that various embodiments of the present invention may
incorporate aspects from other embodiments, or may be implemented in
combination with other embodiments. DESCRIPTION OF DRAWINGS
100081The invention will be further understood from the following
description of various example embodiments, taken in conjunction with
appended drawings, in which: [0009]FIG. | discloses example
apparatuses, systems, configurations, etc. that may be utilized when
implementing the various embodiments of the present invention
100101FIG. 2 discloses further detail regarding an example apparatus
configuration that may be utilized when implementing the various
embodiments of the presgpiinkeption1eP blNGn3; discloses the
example levels of a wireless communication architecture in

[0008] The invention will be further understood from the following description of

various example embodiments, taken in conjunction with appended drawings, in which:

{6009} FIG. 1 discloses example apparatuses, systems, configurations, etc. that may be

utilized when implementing the various embodiments of the present invention

[06106] FI1G. 2 discloses further detail regarding an example apparatus configuration that

may be utilized when implementing the various embodiments of the present invention.

[0011] FIG. 3 discloses the example levels of a wireless communication architecture in

accordance with at least one embodiment of the present invention.

[0012] FIG. 4 discloses an example of services being utilized to create service nodeson a

billboard in-accordance with at least one emnbodiment of the present invention.

[6613] FIG. 5 discioses an example Network on Terminal Architecture in accordance

with at least one embodiment of the present invention,

{614} FIG. 6 discloses an example transport table in accordance with at ieast one

embodiment of the present invention.

[0615] F1G. 7 discloses an example of the types of information that may be exchanged
hetween various layers in a Network on Terminal Architecture in accordance with at feast one

embodiment of the present invention

[0016} FIG. 8 discloses an example of communication to a billboard utilizing a

connection map in accordance with at least one embodiment of the present invention.

[6017] FIG. 9 discloses an example of a plurality of apparatuses interacting utilizing

different transports selected in accordance with at least one embodiment of the present invention.

[6018] F1G. 10 discloses a flowchart of an example communication configuration
process in an apparatus wherein a transport may be seiected for use in transmitting pending

messages in accordance with at least one embodiment of the present invention.



accordance with at least one embodiment of the present invention.
100121FIG. 4 discloses an example of services being utilized to create
service nodes on a billboard in accordance with at least one embodiment
of the present invention. 100131FIG. 5 discloses an example Network on
Terminal Architecture in accordance with at least one embodiment of the
present invention. [0014]FIG. 6 discloses an example transport table in
accordance with at least one embodiment of the present invention.
[0015]FIG. 7 discloses an example of the types of information that may be
exchanged betwen varlou1§ layers in a tworkonerlnal Architecture
i Avention
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of the invention, as described in the appended claims.
1. Example system with which embodiments of the present invention may be implemented

{0026} An exampie of a system that is usable for implementing various embodiments of
the present invention is disclosed in FIG. 1. The system comprises elements that may be
included in, or omitted from, configurations depending, for example, on the requirements of a

paritcular application, and therefore, is not intended to limit present invention in any manner.

[e021] Computing device 100 may correspond to various processing-enabled apparatuses
including, but not limited to, micro personal computers (UMPC), netbooks, laptop computers,
desktop computers, engineering workstations, personal digital assistants (PDA), computerized
watches, wired or wireless terminals/nodes/etc., mobile handsets, set-top boxes, personal video
recorders (PVR), automatic teller machines (ATM), game consoles, or the like. Elements that
represent basic example components comprising functional elements in computing device 100
are disclosed at 102-108. Processor 102 may include one or more devices configured to execute
instructions. In at least one scenario, the execution of program code (e.g., groups of computer-
executable instructions stored in 2 memory) by processor 102 may cause computing device 100
to perform processes including, for example, method steps that may resuit in data, events or other
output activities. Processor 102 may be a dedicated {e.g., monolithic) microprocessor device, or

may be part of a composite device such as an ASIC, gate array, multi-chip module (MCM), etc.

f0022] Processor 102 may be electronically coupled to other functional components in
computing device 100 via a wired or wireless bus. For example, processor 102 may access
memory 102 in order to obtain stored information (e.g., program code, data, etc.) for use during
processing. Memory 104 may generally include removable or imbedded memories that operate
in a static or dynamic mode. Further, memory 104 may include read only memories (ROM),
random access memories (RAM), and rewritable memories such as Flash, EPROM, etc,
Examples of removabie storage media based on magnetic, electronic and/or optical technologies
are shown at 100 170 in FIG. 1, and may serve, for instance, as a data input/output means. Code

may include any interpreted or compiled computer language including computer-executable
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connection map in accordance with at least one embodiment of the
present invention. [0017]FIG. 9 discloses an example of a plurality of
apparatuses interacting utilizing different transports selected in
accordance with at least one embodiment of the present invention.
[0018]FIG. 10 discloses a flowchart of an example communication
configuration process in an apparatus wherein a transport may be
selected for use in transmitting pending messages in accordance with at
least one embodiment of the present invention. DESCRIPTION OF
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computing device 100. These interfaces may allow for inter-apparatus communication (e.g., a
software or protocol interface), apparatus-to-apparatus communication (e.g., a wired or wireless
communication interface) and even apparatus to user communication (e.g., a user interface).
These interfaces allow components within computing device 100, other apparatuses and users to
interact with computing device 100. Further, interfaces 106 may communicate machine-readable
data, such as electronic, magnetic or optical signals embodied on a computer readabie medium,
or may translate the actions of users into activity that may be understood by computing device
100 (e.g., typing on a keyboard, speaking into the receiver of a cellular handset, touching an icon
on a touch screen device, etc.) Interfaces 106 may further allow processor 102 and/or memory
104 to interact with other modules 108. For example, other modules 108 may comprise one or

more components supporting more specialized functionality provided by computing device 160,

[0024] Computing device 100 may interact with other apparatuses via various networks
as further shown in FIG. 1. For example, hub 110 may provide wired and/or wireless support to
devices such as computer 114 and server 116. Hub 110 may be further coupled to router 112
that allows devices on the local area network {LAN) to interact with devices on a wide area
network { WAN, such as Internet 120). In such a scenario, another router 130 may transmit
information to, and receive information from, router 112 so that devices on each LAN may
communicate. Further, all of the components depicted in this example configuration are not
necessary for implementation of the present invention. For example, in the LAN serviced by

router 130 no additional hub is needed since this fumctionality may be supported by the router.

06025} Further, interaction with remote devices may be supported by various providers of
short and long range wireless communication 140. These providers may use, for example, long
range terrestrial-based cellular systems and sateliite communication, and/or short-range wireless
access points in order to provide a wireless connection to Internet 120, For example, personal
digital assistant (PDA) 142 and cellular handset 144 may communicate with computing device

100 via an Internet connection provided by a provider of wireless communication 140. Similar



[0020]An example of a system that is usable for implementing various
embodiments of the present invention is disclosed in FIG. 1. The system
comprises elements that may be included in, or omitted from,
configurations depending, for example, on the requirements of a particular
application, and therefore, is not intended to limit present invention in any
manner. [0021]Computing device 100 may correspond to various
processing-enabled apparatuses including, but not limited to, micro
personal computers (UMPC), netbooks, laptop computers, desktop
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100241Computing device 100 may interact with other apparatuses via
various networks as further shown in FIG. 1. For example, hub 110 may
provide wired and/or wireless support to devices such as computer 114
and server 116. Hub 110 may be further coupled to router 112 that allows
devices on the local area network (LAN) to interact with devices on a wide
area network (WAN, such as Internet 120). In such a scenario, another
router 130 may transmit information to, and receive information from,
router 112 so that devices on each LAN may communicate. Further, all of
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204-210. For example, multiradio controller 202 may prevent interfaces
that could interfere with each other from operating at the same time by
allocating specific time periods during which each interface is permitted to
operate. Further, multiradio controller 202 may be able to process
environmental information, such as sensed interference in the operational
environment, to select an interface that will be more resilient to the
interference. These multiradio control scenarios are not meant to
encompass an exhaustive list of possible control functionality, but are

rely given.as examples qof how multiradio, controller 202 may.intera .
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mede (PiNpBO6 thatreramutilizadto PlHoeiafdiimeadiorvimtosahitiedlvehnd 80, space
5&9&{%&%@&%@5@%@&%@@%I&eaiiaéé&%ﬂgrfaﬁ@agﬂ@Hefggmaw@ﬁ@m@c@m FIG. 4

304, Information semantics interpreter &15 ) 308 may link different

Wi tEBE St AMTaroOtiiA G SUTH CORRTIES DBRERBURT 3GA Riptooth SDP
Proiddeladmeansharsptandardizifigap glitatpnsinterastibnitrapovercontés: one or
1111;&9 Q%R%Q'lﬂ%%e%%@é&!ﬁﬁ%@s[%}@ ’:1‘332&3(@1 'llétg;ﬁ@o H?B%&Qi&@@é%?%? Rervice

services available on devices partchJatm in NoTA. For instance, )
BHBOARPIEVEIs82trpiovidBE SRt o %gﬁ%%%él%baiﬁf%%%ﬁ?&ﬂ“(@fd%? nP and
BEnriterdcentibicatien diafaim atioeriunctionalityipetens asowietdas fafosimedibinTA.
that may be necessary when accessing and/or utilizing each service.

[BeHices 330 ieray G52 Wiatchidgcatiizetbresprsavyiveyithytheinstalled.
X gapiz edviRsS ancaiaNang Juadid feal JRast e SuenariopSeRviesstorage service

mains 322. each.corr to a parti rotocol,, s .
g R e S L B ST A perviee 26
BBEDRYS BUAISEraee P eacHuaryicerganiein BepaseniedsPaBonh iy pavices
;@%ﬁ@%e gﬁa:dcm ﬁ@wis&rné@&&e&%?mﬁ&ah@ggtaikeaxﬁﬁplamsﬂégﬁtm é}@ﬂ@tzﬁntended

, may correspon a ications. Further, service domain .
O B AR T SeFORER STIBSLD ELTRTCIaTE (GO Soi ) gy i
afowmnelyvick dunsins B22niitieractviita iptite saprviaaidoimeis. 384 Anmay
theierevicadavs! vevardlagvice dRmaING3 g IRaldROR SIHREGNI: access method.
apparatuses (e.g., to provide access information to other service domains
322).
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[00311Connectivity map 340 may define available connection methods,
possible routing methods and topology for the apparatuses that are
communicating using an NOTA interconnect. In accordance with at least
one embodiment of the present invention. devices 344 may be linked in
directly connected groups 342. Examples of directly connected groups
(Dev) 342 may include devices connected via wired Ethernet links. wired
Universal Serial Bus links, wireless Bluetooth piconets, wireless local area
networks (WLAN), wireless Universal Serial Bus (WUSB) etc. Each directly

onnect Qup of devices 342 further be linked by gateways (OW)
T e L s TR D59 FRB ) B e
fevottonilityedfiered andfondeeitad o wottwed dqregrainsaisenites:darlA.
E)ertaln to all aspects of device functionality and can be provided, for

03fhple, by HriBHER R &Y/StErhabUa St At AP Ao AraRI O Pt s ag service
mayrbemddettothesapgaatusehycse phitait sofivader proglamsael ateld 400. In

&9 @E%QH&C&E‘& Beed§f ﬁ@/’épﬁ%jgﬁmﬂ%dg ‘EY!LC&EG@@%WA&%”&Q%‘% @}Eate service

entertainment, etc. According to at least one embodiment of the resent
THOBREAT. WiRatb desimis) deipr suioe e Bhaliape sioes sorvice 4184, as
appar Efﬂgﬂﬁziﬁhﬁddaylm-ra%d HI033kFsttrad cisaloses anexaiie Ofhese service

Rilboard functiopall tx At 95%%99&0%&@@ Igastongembodiment of the i
am L&

present invention. oar 400 may comprise a shared memory space
%@t%ﬁ@ﬁéfﬁ%ﬁ%@ﬁe@ﬁr@%ﬁ?ﬁ&sﬁé Wirebesihgirendss fa@ﬁaaamls@gnqsn@ay provide

meanntiondiselosad dss d Gihdr RayideitaeninghidedRIetorat Suchas MiRRervice,
%10 install e Lonan a and Bl%leto th SH 20 installed on
¢ Fﬁmar 6

rv;c:ﬁ T0 11 FO11 InIormatio 11 accesmfg a Oli)articuiar service
another ppara us. may |n erac WI ese protocals usin

BEOTRDR sedieas urblalngthiepthscappardtusesy sa dHapaiarmpiebe obtamed,
ﬂaH@@&fﬂ&@ryi@ESBﬁsé}RB&%EY'&Q%&% and Bi é@&@@é&/mﬁz HBiomain, or

i? %541};’ 2 and. 422 %I;)%@gﬁd%& %Té%%ss c? Eso He {9151198 maln architectures
i SRS

|tecture l’??he can also e represen atlve componen S pt‘OVId
q@ahta@ﬂ\{h@mémy F@@ﬂmngrsrbﬂb g providy dffet seevicediboaity tothes. NoTA

RPRAIYS ARy WRIER dEdS HaSIaled 1cast one embodiment of the present invention, establish
initial communication between participating apparatuses via a common wireless communication

transport in order to establish a shared memory space that will be utilized as Billboard table 400.
IV. Example of underlying architecture

[6036] FIG. 5 discloses an example of an underlying logical architecture that may be
utilized in implementing NoTA. NoTA may be configured as multiple subsystems (e.g., 500 and
520) coupled by interconnect 550. NoTA interconnect 550 may comprise two layers: High
Interconnect (H_IN) layer 552 and Low Interconnect (L_IN) iayer 554 that are coupled by
switch 556. Low interconnect layer 554 may include ISO/OSI jayers 1.1 — L4 and may provide
transport socket type interface upwards. One or both of these layers may be deemed middieware
in that they comprise one or more software modules that may couple software components or
applications within an apparatus (or between apparatuses in the instance of a network). For
example, High Interconnect layer 552 may act as middieware between ._IN 554 and the higher
level Appiication nodes (AN) 502 and Service nodes (SN) 522 residing in subsystems 500 and
520, respectively. H_IN 552 functionality may provide client nodes (AN 502 or SN 522) direct



Example services may include UPnP media renderer service 416 and

UPNnP mass storage service 418. Similarly, in the example of P10,4

Bluetooth SDP 420 may provide BT OBEX service 426 and BT mass

storage service 428 on a separate apparatus. The particular UPnP and BT
services identified in FIG. 4 have been selected only for the sake of

example herein, and are not intended to limit the scope of services usable
with embodiments of the present invention. While services are normally

only accessible to applications residing in the same service domain, NOoTA
mayfaclliale Interaction between yarigus, services andior applicationsyy, s,
regaroﬂess Of access metho or examp ile ntéraction between
wifferenbs ervitteomisiHeviarndias pe&r#@awlﬁeﬂﬁewcgenﬁeéomfwm%eﬂ transports
Rpdppecrss methodsican, ggtlttéaepshareepemgr@me@mmngtfuz uwrmam and H-

1035 t least one embodlbment the resent inventi ngaiy cy
OMIMuNIcaion m pection-oriented, meaning that vice or data
Creating senvice IRTormation entries correspondnng to Services oﬁneyr d
@avhudeaite kel besrd taileid0 e thy thecabuemyiontischoseddrrdric q;,,nt:-cumy
+HRRE padaidls antBR SRR-nRd8 ARk FTeRIR SAIYIceiRiRIMAlRample of

entries UPnP media renderer service 416A and UPnP m s stor

e A B RSN AL PR SERAGE 4 SBAAR N BT THES Byl dgispenden
sersv&temzmidesrlvedtmw@ﬁhe@epsewtwsnwnmatmneemrpeemdwmemsts may
i RARammen:illhaaidiable 490 dasris theRciURlPLREOSRISRARSREVICR RN,
residing on separate devices. Further, the service information entries may
[Bmvide inforfitatiodisabeey Servcesanthen seryieas pladion@ipplicatidns;e with
r%#saén%b%}%m&?tﬁp sre%tr'ﬁm%r'C@oetgaﬁrtg%a?%mga% associate services

ntication information utilized in accessing a particuiar service and/or

%rérteﬂ% PRI S LRI YWRE ’éé’éﬂbgéﬁ%&@e‘%ﬂ@s%%rwwt&%%%“?ﬁ% that

heyohtaineel fot@yample Wi ea& SPR:sergapild itbilbhoarddableadQorts may
acragsed étgnmottt‘?m% %Om %%EEA Rkl %ﬁﬁ%\é‘&%ﬂt R Se%gtta'evﬁm

1266 IS accessed mt e omaln n architectures such as N OT
Bhegoatsd-pu %@ﬁé?tﬂ%%%r@tﬂé@ difednFdgis 18t iRt GardBRpJIEEE! Rfdh%pfem
sl saypin Aseatdangevith alfeast pReembedimenieltheotocols may
A o R CBlRl, MO R DAL A are v
app ra USES via a common ere €sS communication transport In order to
wsraliidly Smieshevipireniissy BpHediahev it et Fe0pe BiApO MY feylaplemented
ey oierwr Ea]gamﬁled@imdelrfmnﬂ%rmitﬁ@uﬁes[aﬁaﬁﬁﬁbf @i&?kaﬁ% #Hfered by
exa e of.an.underlying logijcal architect at ma e utlliz
R T e e R, may be e
{edgr s6500 @l 520) @e@ptedmydmewem&ﬂfﬁsmm @@A}tﬁt@?@éﬁﬁ%ﬁ%@ 604.
RS RIRESEINR 4aYESink! maﬁﬁegmn@&tﬂé D dayer 62 aackidMnediums that
Interconnect g IN) Ia 554 that are cou led b garéntch 556. Lo th
rtdradi e &t ;73?"?‘%4 Wr%?ﬂd‘é“r‘é’é‘?‘t‘)‘ 6{%}’ g BAG R
vprovicentradspart sbtkatreype imterfacehupivaitsirOnelordostl 6f theswice

(@%ﬁ@@ﬂ)ﬁ Q@aﬁﬁﬁé@%ﬁa@%%@gﬁdﬂfwﬁgﬁ)ﬁﬁgmﬂ{ §§1%ﬁa§ﬁ5ﬁ'@£? be utilized,

software modules that may couple software components or applications
(AP e b 2RHER 57 BT e Rpas A1 SR TH HRa RS tAHCROGY fiat are usable
wietvegrdickor exdmpl@hktigivinterconnectdayercBbmaywadtias: particular

AN SRRIME RN, Ptk R ﬁé@@i@&@%&é&}’ &1 ARRlCAERNQACS (BD;

502 and Service nodes (SN) 522 residing in subsystems 500 and 520,
FalfseBHioBly. of REBEE ftiﬁ&tféil‘f&t IBRR A BFOViERS SRR R R S0 5ot

@&QZZ) dlr%éw referring to FIG. 7, example message types that correspond to information

that may be exchanged at various levels of an operational environment like NoTA is disclosed.
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access to services (without having to disclose the location of the latter).
Likewise, L_IN 554 may also be considered middleware that provides
transparent access to communication transports for upper level
functionality (e.g., transport-independent message routing for application
and H-IN layers). Communication may be connection-oriented, meaning
that before any service or data communication takes place, connection

- setup procedures would need to be carried out. Security features may
also be added to countermeasure identified threats. As set forth in the
Sexample of FIG N(%TA vide intra-device, service access mak

rvice an dftta-rekf%’ﬁ{ i orma a?ry ’}br()?JtB%sgleb the en res@l 0 og%ﬁlumcanonrg; g]rgd by

It poSsible to build independent s stems providing services a .
injgplicatiohsidarepniéatiorantisieS i perrreritatodssidy Pl expsngly diigimation
adividial NohayHevieasd By alVahiR MR Ciin R SUDBYS IR M quested from services
cQ .munic{artltion.i‘g)rot?ﬂéF[th{E 6 di§closetzs.an£other trﬁc&u}{e at may, bed o
pieniented i aceordanée with Varo g Enbodiments of the. %Treer’slenn(fr .
amirertidre. \Oomie ctivityinap a0 derayp hasbol ateussiviciesaviailabisogitled to the
RRRAAYSHS PRI RAHD iR MROAE R RIE AR MR SRRIMKBIGRHIR executed so
transports that may be utilized in conjunction with each service.

E |
B LA QR B EPSH I SR HOBRERTAR HiT SPRPRBIAMMTRAY %?ﬁkﬁ‘?aé%%@m-
asunicatiop mediims, sUeh as.BIeoQR W AN BWUGIROLEW 02 may be

Energy (BILE), wUSB, etc. In addition, at least one_ embodiment of the _
Pragesd; m@d‘)&éﬁ 14 20 HisRFIsERS taEHRStdgied ot dit rotdigiservice
dedgts Blisetoaiheprotocals:ppiy:tieni nedle avenied iovied MWLBM)d stavi ety the that

i e ' ) ti ' :ifi it .
A P e R e

o RN P A X SRS SHAPEE W R S S B RRHG HE SR FTEORERTHS: thpgket-Dased
REENBARIERY SeTige fofferedhyuatious PaieipplNg aNRARIMS @Sy serve as the
1%‘5%{ alc(::eebseé\%' iy t?aﬁgrglq—l?ﬁeaglp(%ggt%%%l }elsr.l 1'1: ie%c@jg‘ycgnelrgl§£?c%t%% ﬁ({t &y be
services > and the corrgsppndamg_ available transports are listed under
s SOLOTAREORE BBYiPE ah s aiitte VB sHrdlvalhs JriscepgmgdRig s tion
e O BRQITAEHANSPRE MedivEpsthal-areddsabia by Lachsandsents are simply
information in connectivity,map,000 may, in accardance Wil VaiaUS, ing
EHBOdimants of the pres'en?lnv ntion, ind bilfb6&rd table content(e-g., g’_
Heqvitd Gffepngoiuarita/miteiols moplrareisscbitvest vigped afi Gty anb ) 2rmd assign
dpfardation max benwilizeshfar exanopierdyranplications WheMhe messaging taking
eter &n the comm&mication transpoLts that a[e_usable with.a dafrticular .
255 RS S 5 HEVE DRGSR Ard BRI i v
tboremmgAicatiorimedivralmaihiteriely Ddssalst tedrbrsaeinoriocols for performing
sbaraceisticasush s =Rreds tatiesREaiiiRl SHREHINGIIRISERICRonment, ctc,
other active wireless communication mediums, etc. [0038]Now referring to
[FO@] 7, examijile fnéssageatypesithatboriesponditccifOPmaltiRe tatnmayting via
REEAEhANgeH AL YALRYR IVEIR QWIQ%@%@%@%@{%WQ%%@@&@H'& FIG.

disclosed. Service and data-related information 700 may be the end
Héuihoorks MTARBEISH TgHRE T BiPHErARiRE @b appliR g n are not
lnﬂmé% aindl sﬂmi@e fodesbl ;wa;eﬁamplmisi Réetnnatioxy ayibaed by any
,%%%&S&i%‘%g&%ﬁ%“%&%%eaﬁ?s%@&%&%ﬂ%@%@?g B _?Q#‘s%%%&%%garams

‘from ‘services residing on other apparatuses that are also participating in"
e ReTcatpmFEyEPorider R vesat e URINgE® Rslife WRbYERT fqRvation,
gesires and/ansesiines irfasmagiartiseprovidedstia therceBStImIBgshown at 804).
application, some underlying messaging related to control must first be
executed so that desired and/or required information may be located,
connections may be established, etc. [0039]For example, service

activation, discovery and access information 702 may be exchanged in at
TUN level 552. The messages exchanged at 702 may be the result of a
service or data access request from an application node, and may include
billboard search activities that may query other apparatuses for the data
and/or services that are desired/required. The queries for resources may
further be supported by subsystem/device discovery and access,
socket-based communication 704. This level of communication in

operational environments may serve as the interface between
trancnori-indenendent activvitiee and the actial eommiinication that mav



an operational environment like NoTA. While only two apparatuses have
been disclosed in FIG. 8 for the sake of explanation herein, the various
embodiments of the present invention are not limited to use with only two
apparatuses. Interaction in this scenario may be initiated by any
participating apparatus, but in the disclosed example is triggered by
application 802 in apparatus 800. Application 802 may be, for example, a
software/ program module that upon activation, execution or user
interaction creates requirements to access a resource (e.g., as shown at

{ﬁg - 100414BB seareh. 800 @wq%%%&}{,%wggﬁsﬁ%&@aﬁwmgltﬁm query

, to perform query 808 of available resources in the No

ROR viteriEe. rTioercaE eSO ANHIERY TR et B S ATS P RSPER APnigeher be used to
SORMRE Wvilyetaan, nfgsmadian:ivhichiinas eveniually taauitilized indsanspettton

lection 814 when appropriate. transports.are 1o be selected. The. .
O CCURUTRESH S T2 S0 able rosocrce Infoimation may help facilate (e
irdermiisation beipdrshiiakshe idawiSfsioraureiteint extiftae Srsapeged resources,
SREQWkeRUR: renyesied:py epplicatians802r haxexarn piginfeomatipe B0 may

B 400 may disclose that respurce "D" 810 actu resid apparatus

S s SR oA o he T MRS 620 . on
thotifigeaspartpioVider feradsolredntds 30 mppdeatie seourtoi42 wxpparatus 800.
resgonse 812 to inquir ,}808 may be returned iden&ifging one ormore . .
4812htial re<bEFRBRYE'Y SIS BaPABRELE VB TRUIGIIYG B &F fRagPotent
resepeoEdestivithis Codeapparatesdd20)n kdwever gubgenieHtis case apparatus
{ransagtions canngLbe Jmieddq willizng. he;transport tﬁ%wgfa@mﬂm was

selected in order to perform the query. For example, high speed, low

iptsity SRRk B QB RFAREP SREHRE BIGEESBHP oliee RSy (BIPEY Ty
ﬁ&m@mﬁﬂpékmmm itltaiv @ma@e?ﬁﬂmﬁ\)\ma&d}ﬂm&;eﬂﬂ(@vj@d&ming initial
%gﬁég%ﬂ%ﬁ% le(t&eﬂ ﬂ%@‘%ﬁ@p&fﬂ%@)@ ﬁiﬁ!@lj m&&gt‘fj@ﬁ? %@etgn%nts of data are

nveyed, a low error rate is required or other similar requirements exist.
orRererry et 2y sdetainiinetitiichiag s TRl B SR thEhetper 814
{ranspathntoselechainawtrmisporthdturxampiepoftttanspdritselecticnsport.
based upon message type. [0043]in accordance with at least one
Brhiboditsan fenthrs(SEEsEAR fveshties, MeERgsoMtindependent interaction
[y pe faciitated by lower layer communication soptrolelements hat. por.

parently allécate Communication resources for supporting thesée

indemsdadquirenientsafFby faktiaiedb cmeniniaronesatrserialclsents that
&Q@H&‘éﬁﬁ? hRsed QRthemtvReCfcommubicaipnihatisaneuedd@lirements. For
transmission As described with r spegdL to F E 7& tW(ghe>t(am emessage = .
B A FE R BHIP TP ETHESEL GRS Hnd bt f‘é/ T MeLsLyeS Contiorype "
inpesad és maydisdoted taasaridsshpporcastifites. withinaheloperstiongles are
gnvisenmentsugh asiestablishingand regiptaining witedand/onwirelessvarious
connections, communicating apparatus-related information such as . . .
SRRSO S SR APAAAE B BT THIBATEIH e A g ainaining wired
selectingland aceessing sesomicas logated srsermbid apparatuse sy atentification,
JQ&?&EYR%MJ&%%Q %%Wip:% &&Qﬁlgf E%%é@n@%&%mmg?é&%éé R&kated on

connectionless (CL) links. Data-type messages may then comprise .
TERSHTRIBT Y RicoPVEy At B bR acavitiert shbframep iy d using
@mﬂﬁﬁioty% @E$ﬁﬁ@93@ﬂ§ahﬁ&§%§&ﬁﬂ@&lﬁmri$ﬁ%m1@umoﬁ conveyed
MO QUR R Ieca?c%i’v%gg %9&[.%%?3“85[@5&%&%%@%@%Jé‘éé'.“%?ﬂ@fbmauon may

comprise the outputs of various services, stored file information, streamed multimedia



information, etc. As a result of the more formal communication

configuration involved in conveying this type of information, data-type
messages are often considered to be communicated using connection
oriented (CO) links. [0044]In view of the example message types set forth
above, it is readily apparent that control-type messages will often contain
relatively small, fixed-size control frame structures that may be sentin a

single transmission, while data-type messages may involve substantially
Iarger transactions that may span multiple transmissions (e.g., depending
on.the amount of informayian being requested), Jheretore, date RS ed n
mess ageé may comprise fidrent cfnhvery requirements
mmmm@}wm%m@@(%@ymawmwb@%w&x@@@w@r@amumcmd
sheed dalaiGapasitysand ekt correction conditions. Likewise,

communication configurations for control-type messages and data-type
piegdages may be sigh#ficanthediffermatyfivesatioideabd @ transpdityfapparent that
SORERLY @ﬁeggs%i%%@%mam%pﬁegmwgﬁgﬁ'@&@dt@&eQefﬁer B& @fres that

rigid as in data-type messages, and thus, communication transports that

TR RS %%%B%ﬁ%?’%ﬁéiﬂ%W‘ﬁﬁ%%@%ﬁéé@é@@”ﬁﬁwgﬁ ?H‘%ﬁ}aB‘éa”V larger
usedciiviorder tagomnsaemndindsoargessinmicappaiatute On theasothen hiinérmation
glaig Jé/q%@s%ssﬁﬂ?%'?éaé’a&? l%%q@s@c%r %%béb%&%%‘%l%?é}em SRR quirements

ensure a minimum O level. fVarious example IégﬁP lementations of

i ﬁ%@é@ﬁf%%@ﬁéﬁsm&?qamﬁé%@s@ag@w@ﬁ Sty by eigRiS: data

a@mwm@aﬂen&:ﬁbamﬁpmuiaﬁns Sikehie: prasticsidoes baifipiedens itkontrol-
| | fl i ontin

S ML LGP B
Nb@A?OWWﬁ&FéW%W%§Eé?éﬁ€%fc§f‘ﬂ?éﬂ?®§ el n tea fipfens in data-type
inaeact iy thal explainshow aingast aneembedispest SlbEcRFRS8Nbut that also
inventon mav funelion i disdlosed 0.0 9 ARRAIANSES, 302 OBMAY: hana

inte Via NOTA E‘ac% of these appara uses may Contain nodes (e e.g.,
S‘%Ep%@&t’i’@ﬁﬁsﬁgﬁﬁéﬁzéwp«ﬂuﬁﬁ sm&%ﬂ@@smlwéeaﬂ é&%ﬁ@ﬁ@ﬁﬁp@ﬁaﬁﬁ@ level.
w ")é ncludeva resource ana C?th t tracks connectivity information

heh appafé?u%e’fﬁ‘%ﬁéEP ‘%“m%? ‘5?8%’5&‘%%‘ RS %%’é‘r‘é s Betes

naeseceivsconroitypemessagdofronteaeirehapparhusest@O 20008t interfere

%Hﬁt@s@%@iﬁ ?ﬁﬁé&%lhé@c@%ﬁrﬁé&%ﬁ@gﬁ’ﬁéﬁﬁﬁlm Kén?%&é&%%\é handled by the
apparatus condition, communication abilities, available service

]i?\‘FSFrlr‘?éﬁ AT LS eSTIRBRHEPAREEE T (e ﬁﬁ’éf%\)nr‘l‘é‘@ﬁ\fx%ﬁ?ﬂf&ﬁf%fﬁ‘ﬁé for the
appaatiscExnay datersstahlishicopnaction eriemtethtinkéddiment of the present
FOMMKNCAHRL AR VRGBT RAS D, WIRLRIR, LRSS [0S I BB ct via NoTA.

established directly between consuming apparatus and providin

Eashardhsse ai%ﬁ‘@iﬁé% SPPUrREL T E - FARREFESHIES Angp %?’E‘%‘&Ndes
noludihg kre ercragreanited aindlolowirelassecomaguniR atichetrangpostsectivity
BRI, FANSPRLL B&15.A e IS ALRSRE dPs G raby 10 %@%%13}%5 S0FEGy

may be multiple transports sets in each apparatus correspon

KA INICRHEbI  BIe SR EsH PRI 66??@68%%’@*%9@86??% the WBHENMY utilize
ﬁmme&me&sﬁg&wpesna@dﬁbamnmummatmmmmwﬁ&mee@bva;iable
gE?V ED %i' ?ge iOI?% gﬂg k¢ 61‘ gl(l.gsahqg égf&rgeg \E)HUO rlté/n{ng&( bﬁue apparatuses
establishe Ebasec? on parameters pertal Ing to the consuming
@%I%ﬁt%%@ﬁéﬂ‘?@%@?\ﬁ@éﬂtﬂ%lmﬁ?fﬁ@“&bf%%d%%%’\’ﬁ&i’ﬁ@ages wherein
BPRAGIUM S Ay peshaseeon hevepe talianing AYFaMment Manianehparatus.
the relative priority of the communication transports in each transport set
may be altered to change at the application, apparatus or network level.

For example, the unavailability of transports (e.g., no wired network
connection being available) may remove a transport from a transport set,
while heavy traffic loading may result in4he priority for a transport being
reduced. On the other hand, the QoS requirements for a connection or

other conditions currently existing in an apparatus (e.g., power level) may
cause priority of certain transports to be increased. 10047]An example of
how various embodiments of the present invention may operate is

disclosed in FIG. 9 by the interaction between apparatuses 900, 902 and

908. Apparatus 900 has a control-type message transport set and a
Aata-fyvne trancenort cat ac diceeclnead at 010 Annaratiic ON2 mav dacire tn



[0048]In a similar fashion, apparatus 908 may desire to exchange _
control-type messages with the RM in apparatus 900. However, in this
instance both apparatuses support Bluetooth Low Energy (BT-LE)
communication, and have prioritized this transport above other available
transports per transport sets 910 and 918. BT-LE may then be utilized by
both apparatuses as disclosed at 926, and some benefit due to resource
conservation (e.g., power saving) may be realized in both apparatuses.
Some or all of the information collected by the RM in apparatus 900 may
ilized t ery desired and/or required resources that may exist in the,
B omal CAhATRAAR iy L S VABENE: 37 DS BAR SRR ALgrore wired
AEArcHi st TrayindicsientharsaastsnvicenpraspondimistoShiRloegirétioy at 910,
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transmission with a minimum QoS, a connection oriented link may be
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managed by, for example, a resource manager in the operational
environment and may analyze criteria such as the requirements of the
pending message, apparatus condition, communication traffic, sensed
interference in the operational environment, etc. when resolving
communication conflicts. After a communication transport is selected in

step 1010, the pending message may be transmitted in step 1012. The

Nnrorece mav then terminate in cten 1014 and retiirn to cten 1000 in



100511The various embodiments of the present invention are not limited

only to the examples disclosed above, and may encompass other
configurations or implementations. 100521Example embodiments of the
present invention may encompass apparatuses comprising means for
transmitting a wireless query from an apparatus, means for receiving
responses to the wireless query from other apparatuses, means for
determining if any of the responses identify a responding apparatus as a
service information holding apparatus configured to maintain service
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serviCe Information requests to agparatuses corresponding to the received
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e SR BAIn NPT RIS BRI GRRRY i s mission with a minimum

QoS, a connection oriented link may be deemed to be required in step 1006. In such instances, a

transport set for use with data-type messages may be selected in the in apparatus in step 1008.

[0058] Regardiess of whether a controi-type transport set is selected in step 1004, or
alternatively, a data-type transport set is selected in step 1008, the process may then proceed to
step 1010 where the highest priority usable transport is selected based on the transport sets in
both the transmitting and receiving apparatuses. The highest priority usable transport may be 2
transport that is supported in both the transmitting and receiving apparatuses (e.g., included in

the selected transport set of both apparatuses) having the highest priority. While the priority of 2
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electronic signals that cause apparatuses to receive wireless messages
from other apparatuses at a service information holding apparatus,
determine if the received wireless messages include service discovery
requests, if the received wireless messages include service discovery
requests, transmit responses to the service discovery requests, the
responses including at least local service and non-local service
information, and if the received wireless messages do not include service
discovery requests, transmit service information requests to apparatuses

corre ndln oth§ r%Se C}/th%{ less.m ssages and ?torln rV|ce

1cu ans e 1101' S VS a aratus, an
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transport set comprising one or more communication transports that are
wopported imthe appamibisdimensealetiingeatnicdastone aommisnicationy o the

HanseQ; o ing selesied ranzRorh selder LARSIMING JPEMESERAgE.ANd

[0852] Example embodiments of the present invention may encompass apparatuses
comprising means for transmitting a wireless query from an apparatus, means for receiving
responses to the wireless query from other apparatuses, means for determining if any of the
responses identify a responding apparatus as a service information holding apparatus configured
to maintain service mformation related to the other apparatuses in addition to service information
related to the responding apparatus, means for, if a response identifies a service information
holding apparatus, transmitting a service information request to the service information holding
apparatus, and means for receiving a response to the service information request, the response
including service information related to one or more other apparatuses in addition to the service

information holding apparatus.

[0053] At Jeast one other example embodiment of the present invention may include
apparatuses comprising means for receiving wireiess messages from other apparatuses at a
service information holding apparatus, means for determining if the received wireless messages
include service discovery requests, means for, if the received wireless messages include service
discovery requests, fransmitting responses to the service discovery requests, the responses
including at Ieast local service and non-local service information, and means for, if the received
wireless messages do not include service discovery requests, transmitting service information
requests to apparatuses corresponding to the received wireless messages and storing service

information received in response to the service information requests.

- 16 -



transmitting the message using the selected communication transport.

The method of claim 1, wherein determining a message type comprises

determining whether the message is a control-type message or a

data-type message. 3. The method of claim 1 or 2, wherein selecting a

transport set comprises selecting a set of transports for control-type

messages or a set of transports for data-types messages. 4. The method

of claim 3, wherein each of the set of transports for control-type messages

and the set of transports for data-type messages comprises a prioritized

b%!%g{ .Commﬂmcgsti;i?)get{)t%? Oar;%ic’ 'lg énTl oedlm %t}l{]g l.h(.)(“]c %‘leasier;lq ﬁ’v\é\{gle %erix?atqgclude
rioritized list o communlcaﬁonptransporfg are prloPltlzeé based on >

operatiopiaheh dreictarstopaoitbes compmdieatiohetranspoiytanapprag soreceive

Rt jeask angof the-conditian of JAe-appaiais, dBerMdieRMeRtHE MiIGRes identify
the apparatus is ggeratin .or networ -rEIa@ed information. 6. The method
I

%F%CV%IH% E}ﬁpagﬁ %Sf PS E’C%v(ﬁ Orféliiﬁtg() 8 g g{)li’%i‘él%i:s configured to mainian service

|ng’ one mmunication
irrmspoeth capmpl ivakeselectimgratusabiedbnomynicatiomtrams portHawing the
ihehigheshprartyfromiheselegied YansROTh ARk MG WRIRIE apparatus, transmit a

communication transports in the selected tra%slg)ort set comprisin
1

< )| g .
EOHURIERABA FSEp P 18T e RS PR B B RFHE K Bt ATt i esponse
©onkxeemiarthertiap papatuses rendet dsirecipreitsigbtivetimessagiohne or

foFORRY ngf?%‘?&s@% COMRHINALQMRY REHGARARIR RERY E%Bﬂr%g,e

configured to cause performation of the method of any of the preceding
pigEs)s whenasaddspoagbain: kS £uiipio BnebeaMPLI i@ the present invention may include

electronic signals that cause apparatuses to receive wireless messages from other apparatuses at a
service information holding apparatus, determine if the received wireless messages include
service discovery requests, if the received wireless messages include service discovery requests,
transmit responses to the service discovery requests, the responses including at least local service
and non-local service information, and if the received wireless messages de not include service
discovery requests, transmit service information requests to apparatuses corresponding to the
received wireless messages and storing service information received in response to the service

information requests.

[0056] Accordingly, it will be apparent to persons skilled in the relevant art that various
changes in forma and detail can be made therein without departing from the spirit and scope of
the invention. The breadth and scope of the present invention should not be limited by any of the
above-described exampie embodiments, but should be defined only in accordance with the

following claims and their equivalents.
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8. The computer program of claim 7, wherein the computer program is a
computer program product comprising a computer-readable medium
bearing computer program code embodied therein for use with a
computer. 9. An apparatus, comprising: means for identifying a
message to be transmitted via a transport-independent communication
architecture; means for determining a message type corresponding to the
message, means for selecting a transport set based on the
determined message type, the transport set comprising one or more
WW@&? iﬁ@#ﬁgnsports that are supported in the apparatus; means
for selecting at least one communication transport from the selected
transport set for transmitting the message; and means for transmitting
the massagedusingihmgelected communication transport. 10. The
apparatus of giaifh & WhELEIR e, aanR ok IR GLIIRIAG iERaRAR P
comprises mean deterntining whether the message Is a control-type
MessHYERsAUE ANy PGt EeHE/ieaeThe apparatus of claim 9 or 10,
where_in the sneanniferseleclingy polianspordsal ©ampisesmeans for
selecting & Sgt of 1TANSPOrS 101 LN Sl HPSMESRBIER AR 85L%he wransport se
transports for data=types ]lznessag S.

comprising one or more communication transports that are supported in the apparatus;

selecting at least one communication transport from the selected transport set for
transmitting the message; and

transmitting the message using the selected communication transport.

2

The method of claim 1, wherein determining a message type comprises determining

whether the message is a control-type message or a data-type message.

3. The method of claim 1 or 2, wherein selecting a transport set comprises selecting a set of

transports for control-type messages or a set of transports for data-types messages.

4, The method of claim 3, wherein each of the set of transports for control-type messages
and the set of transports for data-type messages comprises a prioritized list of

communication transports,

5. The method of claim 4, wherein the prioritized list of communication transports are
prioritized based on operational characteristics of the communication transports
compared to at least one of the condition of the apparatus, the environment in which the

apparatus is operating or network-related information.
6. The method of any one of claims 1 to 4, wherein selecting at ieast one communication

transport comprises selecting a usable communication transport having the highest

priority from the selected transport set, the usable communication transports in the
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12. The apparatus of claim 11, wherein each of the set of transports for
control-type messages and the set of transports for data-type messages
comprises a prioritized list of communication transports. 13. The
apparatus of claim 12, wherein the prioritized list of communication
transports are prioritized based on operational characteristics of the
communication transports compared to at least one of the condition of the
apparatus, the environment in which the apparatus is operating or
network-related information. 14. The apparatus of any of claims 9 to 12,

Wherelnlthe means for selectlng at Ieast onte coﬂmmunlc%{tlgn transg by both th
comprS e A EARE 98 S BTG T GBI RO USRS P ARS SORP RAT NG oot the

the highestipsiarityfeomnthe stiectemwansportset aviraipinthel tsabbesage.
communication transports in the selected transport set comprising
communication transports that are supported b){ both the a us a

bne or‘\rﬁ%‘Pé"Bi’ﬁ8?°§865F8?E¥§&§“ﬁ1%8ﬁ8@8%%a?88 biéREs o the ﬁ%’& §5§§ 9 gruse
The appératascofcfldism@fut tiengofprisiagdneairmnio méxe sutipgpnen is run on a
metho&%lﬁgry one of claims 1-6 by a lower level data routing layer, the

lower levél data routing layer forming a middleware layer in the apparatus.

8. The computer program of claim 7. wherein the computer program is a computer program
product comprising a computer-readable medium bearing computer program code

embodied therein for use with a computer.

9. An apparatus, comprising:

means for identifving a message to be transmitted via a transpost-
independent communication architecture;

means for determining a message type corresponding to the message;

means for selecting a transport set based on the determined message type,
the transport set comprising one or more communication transports that are
supported in the apparatus;

means for sefecting at least one communication transport from the selected
transport set for transmitting the message; and

means for transmitting the message using the seiected communication

transport.

10, The apparatus of claim 9, wherein the means for determining a message type comprises
means for determining whether the message is a control-type message or a data-type

message.

11.  The apparatus of claim 9 or 10, wherein the means for selecting a transport set comprises
means for selecting a set of transports for control-type messages or a set of transports for

data-{ypes messages.
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14,

15,

The apparatus of claim 11, wherein each of the set of transports for control-type
messages and the set of transports for data-type messages comprises a prioritized list of

communication transports.

The apparatus of claim 12, wherein the prioritized list of communication transports are
prioritized based on operational characteristics of the communication transports
compared to at least one of the condition of the apparatus, the environment in which the

apparatus is operating or network-related information.

The apparatus of any of claims 9 to 12, wherein the means for selecting at least one
communication transport comprises means for selecting a usablie communication
transport having the highest priority from the seiected transport set, wherein the usable
communication transports in the selected transport set comprising communication
transports that are supported by both the apparatus and one or more other apparatuses

intended as recipients of the message.
The apparatus of claim 9, further comprising means for executing the method of any one

of claims 1-6 by a lower level data routing layer, the lower level data routing layer

forming a middleware layer in the apparatus.
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