10 April 2006 WO 03/043301 HANDHELD W RELESS CONFERENCI NG10 RApfH060GY FI ELD-
OF THE INVENTION 5 The invention relates generally to wrel ess
conferencing, and nore particularly, in a handheld conputer configured as
a wrel ess wahbegdsfior informati on exchange, a system software program and
met hod for exchanging, processing, and referencing information between two
or nore users sinultaneously in real or near real-tinme through a wreless
platform 10 BACKGROUND OF THE | NVENTI ON Conferenci ng systens are by now
fairly comonpl ace nechanisns for allowing nmultiple people in different

| ocations to coll aborate and work together on one or nore topics.

Tel econmuni cat i onsHEANBHEL PrWIRELESS GONBERENGING15 based
t el econferencing over traditi onfgagmy@w Vi deo conferencing is in use
e

as well, although. due to video Xpense and bandwi dth |imtations
it has not reached the mainstream as quickly as once anti ci pat ed.
Conmput er - based conferencing has existed for a nunber of years, in forns
such as Symantec's pcAnywhere and M crosoft's NetMeeting, allow ng PC
users to col |l aborate over a shared software 20 application or file.

Finally, weh_cal ratl i ng has becone available, allow ng
~applicati on%éﬁéwmﬁﬁgn to be performed over standard web -
protocol s and Internet connections. Col.l ?ﬂgoiga ion,conferencing is the

ability Po exchahiem¥spienreaie aeneralbhinTrre TSN  PHS or nore

-partici pant $art;fl1fy: AARIRA baRp IR doRighadd 289 wikledieo@ Rr adompiibyar e
application such as word processor, spreadsheet, or, 10 April 2006 WO

03/ 043301 prEckanacet FXSiFm, RRITALPIESHEY I lefiod e FhanRBBJBRTeETRg et can
communi cat e réf&é%%hnfbﬂﬁ?ﬁdm%eﬁ HEdlodRorP L& sEMhhRMesushah rofl oSdcadles. Each
[.ds I

partici pant woul ee slides at the sanme- tine. The next |evel of

communi cat i tral-tink weughlzevipdess Plelfprant s t o make changes that are replicated
on all of the participant conputers. An exanple would be a participants
wor ki ngi;gn a spreadsheet. Several conpani es have devel oped wireline

col | aboration conferencing that includes both voice and dat a.

Col | aborati on conferenci ng has excl uded nobil e
: BACKGROUND F THE INVENTION

Conferéncing systems are by now fairly commonplace mechanisms for
allowing multiple people in different locations to collaborate and work together on
one or more topics. Telecommunications companies and other vendors offer voice-

15 based teleconferencing over traditional phone lines. Video conferencing is in use as
well, although due to video equipment expense and bandwidth limitations it has not
reached the mainstream as quickly as once anticipated. Computer-based conferencing
has existed for a number of years, in forms such as Symantec's pcAnywhere and
Microsoft's NetMeeting, allowihg PC users to collaborate over a sha;cd software

20 appli'cétion_ or file. Finally, web collaboration conferencing has become available,
allowing application and content collaboration to be performed over standard web

protocols and Internet connections.

Collaboration conferencing is the ability to exchange synchronous
communication between two or more patticipants. The communicatio_ri media can be

25  any enabled software application such as word processor, spfegdsheet, or

Pt TR ‘. . L R R




handhel d participants for three or nore reasons: bandw dthg@ens2008i nt s
because desktop conferencing protocols typically rely on screen sharing
nore than true 10 application sharing, screen size because the desktop

met aphor doesgsdssfokt @ typical handhel ds 2x3 inch screen, and wred

col I aboration conmuni cati on nmet hods which rely. upon fast networks and
optimal switching to synchroni ze the conference. Bandw dth constraints are
due the wide area network infrastructure limtations. There are nultiple
conpeti ng sprechadtion. Naltipwphekipats it thecalf@ence einvommubadabmughr thasf er. The
current maxi mym wi.del y avail abl e .bandw dt h.varies ,bet n 800- 19200 bhits
o | second. magisein 5 pesiiink Ao BRe AL eRtE) RuE S i TR e
moni ker 3G RaMerkeerk iswief cof@valcansidlows te paitipabts embketchaiges that  wi del y
avai l abl e and are just now becomng available in |imted areas. Further,

most  pr opod€derticaied et Ahal thi R ARABGAIMONETS: ARG ABRIE VL be B RATRPATE naxi mum
and 20 ngni GRitd @Nshehddhades such that for years to come wireless

bandwi dth will be capacity constrained. Screen size constraints are due to
the formfactor of the nohile handhel _corrpu£ r. .These devices typically
have a screen of SYPPr GRIPARERIAYE HGY5IOPRE FEEMS PO I%B”“PBC? HPnsEcEs . Any "

- i-nformat i onjiae RMeHiREnERRL! C1RBRER dneRABiHE Bisextlngd Hotie 25 fornatted
to fit the small screen size. Wred col |l aboration conruni cati on net hods are

bui It to al haniheldparticipaisfostheee op pops isesony; dandyadts onsHrIBIS PEERUSH. The

-appl i cati ongegRy, Al {Rblo¥old Hpidhi tsBRen MAFhA RbRARMrSrueCONPUL €1 S.
I'ndeed, the -ega'r‘.)___._-_icg&?%)rg_nt séigre _(foo inggrgg’rbgs" v‘ie%vv of the 10 April 2006

app! i cal® onapplic#ion ghasing.tsarsengar bastishseleskinpametarhor daestofif 4 4PIRdt st or ed
ocal [y on ERGHIRPHS hRARLS JfPIRU RliandMIRR Briheafh MefiRRGRG Such as
going to the next “sSlide in’a presentation, the participant is sent a view
of the next rebipste fasTirtworky el aptimabovitching tagynduwonizathe eandersiggni f i cant

bandwi dth, rel irabl e connections, .and conpl ex switching. Wat is needed is
a system and mtﬁ%ﬁﬁd%n&&&ﬁt%‘ﬁ%ﬁu@ﬂﬁ WideStiHeRldk Rfagcnfror handhel d
-applications to inplement col laboration conferencing while enforcing the

- const r ai nt slimitaticne Thireateaudtiplanoihpdtiog stondrudsdpr wikless made area ieg¥eliar e program
and injerface which.,enabl ol i j I . dhel ds

oper at i Lﬁ s@a E?ﬁs%& he I?eél?tg]ﬁgiw sc‘?@%fxggég'%@gﬁ&éﬁg@%%%ﬁgﬁ%ﬁde rich

f unct i onal i 2800vie20Mbitsperssedndl Higherapeed tchhnologies swoll asthbsergrodped ondet er ence, do
so under using a.liJited,amount of bandw.dth or. its over.the air, and
provi de a C‘bﬁﬁi?ﬁlk\ﬁbiﬁf @36'638%9“88' %ﬁ%@%ﬁ%"éﬁ%ﬁ%gﬁme 4 ci\{é”c’ad“““%pm i cati ons.
Thi s enabl egvallit@e &ldiakd juyt nb® betneingataildblé i nieedarcasOR@thes @ist or machi nes

proposéd 3G systems provide optimal and saturated bandwidth maximum and

=

20  minimum transfer rates such that for years to come wireless bandwidth will be

capacity constrained.

- Screen size constraints are due to the form factor of the mobile handheld
computer. These devices typically have a screen of approximately two inches by two
to four inches. Any information displayed on mobile handheld computers should be

25 formatted to fit the small screen size.

Wired collaboration communication methods are built to allow participants a

- view of the shared information. The applications are not actually running on the




wi rel essly using handhel d applications. The present invention provides such
a system software program and nethod. SUMVARY OF THE | NVENTI ON Accordi ng
to a first aspect of the invention, there is provided a wreless

col | aboration software program executable on a PDA readabl® AnsdiR00R

conprisin conf erencgj n ol l aboratio rot enabled to
Wi ;nejl essﬁgpl@ﬁmﬁﬁ”@&?é’” bﬁ ?Fa%g?ﬂ?f' ’?g%ingormaﬁ%rf) E@fqddﬁfﬁ"gﬂnon sof t war e

program hEBektn near real
ti e, Ac%%‘?”d?'dﬁgé’?%“s%s@?%ﬁé&q?’s‘%”é%f&%gp’ésﬁ%@%%ﬁ?ﬁé R e vt ded. &

PDA enablidedntagpresentdtiessthg pedicipabbis seet avwiew ofithearext glideohniaipeafi on devi ce

i n near - tinme, conprising: . and a P ratlng system
and a wi F@%@Qg&thoeBéq%BgEQFE'Bﬁ&Sg&‘&T}g%i’%‘?B‘@P&H‘.‘?%‘gB%&”gﬁO *execut abl e by
t he PDA, sﬁ@éﬁﬂ{dﬁi ng: a conferencing and col | aboration protocol (CCP)
enabled to wrelessly communicate wth another said wireless coll aboration
sof t ware progiéhat isosiededis asyséerphand methddy and eeftwase arafitectleirrogramdevi ce i n
near rea ime. 10 ri.l 2006 Accor t of t i nvention,
Chere | g maiirdieppIRA Y Iq ropeuie Py ostoh ekt R sk e Poa and a
physi cal hb’nsﬁn@ffﬁé@fthémgé RARAHRIY ERYIUES. FORRERad soffdre bid@Pam @RAPT i sing: the
PDA executing a first resident program and col I abor at i ng wth the

physi cal Ir’ﬂ?erfa@ﬁmf@?taj'mb{ﬂ?naﬁahciattlnnsj@vﬁwag%lhg@aéwﬁi@ﬁ wmjaﬁmesysteunsiorr eS| dent

_programto rel ess borate t r.eal t.i

B o0l aoulrre bR s5eRn PRRARS i o ok FRlenlif Pty or o or

handhel d_da;mq afdbitéithe abkfertnBs oo WirREDEhE a ARREH BRloUANST baRdwia @ment

wirel ess col |l aboration conferenci ng while enforcing the constraints of the

wi rel essbitﬂawanéhmlalc@nﬁmwd%qomm@vwﬁ@davw sush cokabgration enghigdwi t hout

signi ficant, c he £ rogram
a1 oni t ecBORGEURR Thie ehpOEE MRl MRS i REE BitPR ueshfp BabIBRS o

| ever ageuﬁrb@sg?nglhghQneﬁme@m@m&ath% Srasérlindatioh prodigessidhga and  di spl ay
both on and offline, and provides rich functionality which is useful prior,

during, - ayﬁﬂerafsoéﬁwafm@rosw @ndmaathodioi ng so under using a limted anount of
bandwi dth or bits over the air, and provides a common way to devel op such
col | aboration enabl ed appli cations. 3a 10 April 2006

'SUMMARY OF THE INVENTION
| According to a first aspect of the invention, there is provided a wireless
coliaboration software program executable on a PDA readable medium, comprising:
" a conferencing and collaboration protocol (CCP) enabled to wirelessly communicate
- with another said wireless collaboration software program resident on a physically
remote communication device in near real time.

According to a second aspect of the invention, there is provided a PDA
enabled to wirelessly collaborate with a remote communication device in near real-
time, c‘omprising: rhemory, a CPU, and a PDA operating system; and a wireless
colléboration software program loaded on and executable by the PDA, comprising: a
conferencing and collaboration protocol (CCP) enabled to wirelessly communicate
wi.th- another said wireless collaboration software program resident on a physically

remote communication device in near real time.




This systeminplenents wireless collaboration conferencing nethods which
may be optim zed for the data communi cation bandw dth, may use native
handhel d applications fitted to the performance and netrics of a handhel d,
may communi cate using snall packets of information, may PPAAHE¥ comon
programmabl e- and user interface for peer-to-peer, peer-to-nulti-peer, and
peer -t 0- machi Aecepbpite athishaspeelraf drecinventign. there ia peyisted® wi t h whi ch end

act i vi ¢y MRS BlesS 2ofos ARG S 08 o aiabAly B cr 7ol ot cd modes

of  conf gs@AtniREtion devivean Megereakltirhe, WBMPBISIARMNE DA €dalingd st s to nodify

t he docunent . and do so in a collaborative way. The handhel d devi ces may

recei ve [RidenEriogranyesd seflaboraiing with teghysisalbtrentrierRmaupedipnalevisgni ch

i mpl emen i - i ' [ hei r

i nt er nal ta%? %?gag'h at?rgprfg? [P %@%ﬁé@éﬁﬁ ch)lv"r?rngtretrsgﬁ C?%é’tolré%}ﬁeg%‘b{?ﬂﬁh%a}each of the

ot her parddlith@gant' s devices. In another node, only the 'presenter' whom

has been granted presentation rights fromall the participants, may

control Di spl Hgraipdigeiasegis sagysiern Hpethasamdsoliyare Hehitechie/Biooram findhel d

device t : | ' ; ' handhel d

devi ces ﬁ%@d}%ﬁ%ﬁ'éér{!% th, HQX'S%SE%@?AO"?‘? @%’?’ﬁ%ﬁﬁ%};&aﬁp@%é&%?ﬁ? ng, and

di spl ay obllabbetipn esefatedting whild ehforadiasiie cohdtmints piiapBiwieliesshgngiet/i de a cl ear

~mechanismto control and enable and coordi nate these states. BRI EF
DESCRI PTFeRpP¢ier angrropdingaast of FAY'ESS and Wﬁh?)‘n'tééﬂﬂ'r@?ﬁfg?héﬁg%ﬁtott% vari ous

W rel ess_g ratd onferences that can be established in near

real ti neag@icgﬁ%%&ﬁ%rhg&é&bhysi cally renote conmunication device enabl ed

with software according to the present invention; Figure 2 is a block

di agram of a wireless col |l aboration conference protocol @es ion seen to

i nclude a PDATB%EWB(Yﬂj? REPOEYE: ARNitRCHES gRd intertacy may gnapleitiieshell ang di spl ay
updat e j i ' { i i such as a
PhA. and SRS b ldtofagB e hirilol EBRARg R TEH1oF Bl Do ciedh o 0% ot | s ng
aconnect displap bothadrt andgpfflioe, sdgnovidesrahtfurectiohalibyrwhicbihesefdevoce; 10 Apri |
2006 WD 03/043301 Figure 4 is a bl ock di agram of _the CCchgenémg%nager
recei vi nﬁurffﬂ_séﬁ‘b@@erit e ceerepeR. Aol se Wdpldsing _%Hm’}%‘i' agpuR; an t Figure 5
s a bl ogkifli ARF M RS PR SALAD RELIBY sEacbARssdidm @ wireless
col | aborative session.

‘ enabled applications._ ' :
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5 DETAI LED DESCRI PTI ON OF THE PREFERRED EMBODI MENT Referring now to Figure
1 there is depicted at 10 a bl ock diagram of several 10 wreless

col | aborati on conferencing scenari os enabl ed by the present invention in a
wireless environment. This systeminplenments wrel ess col | Botprd2006

conf erenci ng thods which is optimzed for the data co ni cation

bandw dt . | usABERaRPTE R B e O e PRt e SRS MER Ly mance and
netrics pfaydetpisiRddor the AEELONTAGRSativR bR, tnap@@ge.raﬁveqiaddﬁé@r mation,
provi des a common 15 progranmabl e- and user interface for peer-to-peer,

peer - t o- APPlichtignsditied dmthe pesiermanserandmefdcagid handheldnmep nowmenicaiey, and a
systemw t.h whi ﬁh eiing users can schedul e, share manarge I and, be billed for
such cont'8P@RXET RRTHSH QyToRHON, PaY pERYINE AN PRIMIPRERIR: *H YKt i on

confi gur prerRe 36t pRPtd-6&dri Sdbr-t2hRMH-FEBY) a1l pdtirB5-hraeRiné APplicagidrpbl es nul tiple
i ndependent software vendors (1SVs) 20 to utilize such interface to

Wi r el esskynfereneieg.caska sysdamm with miioh endpisetsatancishedulg,shatey MAPAIHIangr ammat i ¢

interfac i , conmon events and internal
mechani sﬁ?B@gWgEﬁ?%"f%%h% é@ﬁ’ﬁéVs to incorporate such functionality
retrofitted into their stand-al one applications affording end-users a

common usage nodel. An exanple of this us%?_e is an ISV that had devel oped
a st and- al oneTtip @ighitgctafsponay apabdm twodistingl and Bépswlaied modeeoluser 12 can use

usersw vl @ooRERe FrddaChl (ARERLERRVERA A g HRLIFHE AERBERLS Chown ot

14 and 18nd d®sd\pra tolkBOGIVONER/ TdIIdnAd deviosimapbadivedita 6ttt he present
invention configured as a software program operating on a handheld

conput er Mepsaggs whichsaffoyd eastnhandbeldiprepradiwiich mplereeiis embpdimesisstfem to a
hi ) . P A _ Ly oon

e 0 R U Y Bl i 8E e B ST PR s

.common | whieh isereeauhbfttiao®et pdritpart's dogicenm andheransdy, valy thé @ a gat eway

which is configured to allow such user secure or public access. The

handhel d"Papssinter avhiasn hag bpen @ﬁagﬁ@nany%sem?éloaa@afmfma#f) theipagicipagss M@%r e pr ogr am
t hat ' I ' L ow.nani ' f th

et T oSlERREPEY bR kokbtial ST B pAL N TR LT e

Advant age®o&itiolled bg b singlisprggertan irethdlrhede, handexdodlices mayddlymirer g to 10
nonitor a patients EKG and vital si g_ns in real-tinme while communicating
with t hebehayiopi sceen/peatian: wrdingoArd figalay sy thermaptantry. idioth easeartiee di agnosi s

and tr G%U&Won may provide a clear mechanism to control and enable and coordinate these

‘states.

BRIEF DESCRIPTION OF THE DRAWINGS

Figure 1 is a block diagram of the various wireless collaboration conferences
that can be established in near realtime by a PDA and a physically remote
communicétion device enabled with software according to the present invention;

‘ Figure 2 is a block diagram of a wireless collaboration conference protocol
session seen to include a PDA exchanging system messages, data edit messages,
and'display update messages with a physically remote communication device, such
as a PDA and desktop corhputer; '

- Figure 3 is a block diagram of a PDA establishing a connection or waiting for

such connection from another device;




- of the document altomatic

Anot her exanple m ght be a buil ding manager connecti ng t o16pfl 2008

el ectrical usage equipnent to nonitor a building' s vital signs and even
provi de i nput back to the nachines so that they can adjust their settings.
15 A third gghedissgnt of the present invention configured as a software
program operates 1 n a handhel d conputer configured as an executive

i nformati on exchange. The software can include a handhel d productivity
application such as a spreadsheet. The w rel ess handhel d conference
partici pants eaclFigasoskbisa biak\diagtant dthsPCR adshmetageanataiving meshgey isent t o

t heir handhel d.conputer from.the participant designated as 20 "host", as
shown at 16. %%HF@P%W%%@P%' ¢ can make changes to the spreadsheet .
Al'l participants receive all the input fromthe each participant's handheld
conputers. The Fipussatishddickdagance AN and DEMemessegastbeitig lexdhaddey} inusi ng t he
processi ng powzr of . . each of .the participants' devices. Advantageously,
onl'y inputs "4t FUlRROPYYeSE1Wet ween the handhel d conputers providing for
exceptional application conferencing 25 performance using today's w dely
availabl & limted bandw dth technologies. In "Collaboration"” node
conference participants can make changes anywhere in the workbook even on

- separate she Wit ﬁwﬁﬁ?@ iy ﬁ%g msent._ to all the

devi ces par%@%ﬁg ﬁ@ﬁ@aﬁﬁfﬁ r* node, one

parti ci pant E DIMENK| of the presentation. The Presenter can scroll
-up/ down left/right, change sheets, 30 change the zoomto "present”
imformation to all of the participants in the conference. 10 April 2006 WO
03/ 043301 Alternatively, a conference can be established between one or

mul tipl e users' lRefedihg ndwdo Efiuas] Meklis @pictedat B0 2Blov@agran ofgveraPC s | i nked
via a desktop gateway 20, such .as using WebEx 24 software, Chasseral 26
sof t war d9 orwurv?e @dgharatigaicopfsesnping sosmariog gpabled by theprasenigpyenionifdodi nent  of

the present vjiRKeInvREhaR| THYEREmPEplntalstWRIGs cdllEhASH QRRFALAS 1N a
handhel d conputer configured as an éxecutive information exchange. The

sof t war ecan Mefheftibichisnptiaized dorthodptceonmymunicatippbandyidie psesmetveas a  word
processor. Thfmits Iﬁﬁﬁoﬁgﬁﬂt}g{?fb’ tﬂeﬁ&fbﬁﬁﬁf%ﬁ%ﬁd ﬂﬁﬁ-&é ﬁt‘#‘ﬁhﬁ&l&l@acr‘ have a copy
a t tot andhel d

: . y sent err he conputer fromthe
parti ci pant calomugisitepimirgdmal] padkeistof inf@uafiay, pravsleparemoppant s can make

changes ,i.o ggg E Lel.pants recej .t input fromthe
each par1 ic&’%?n sa%ﬁ?g%%ﬁg%iné%ﬁn%ﬁogﬁ%&%%’ pg%gh\{n@r@p %eéta cul ations for
r ef or mat t i ngeatemesierippticdtion adifyrenrdng) gnd hisystpmoridewhinlgendoswecamof each of

bt voon. 1 he RRRIREMECoREE BRLTP BT B o PP EYE 0 Bnal appl | oati on

A first embodiment of the present invention configured as an Application

Programming Interface (API) enables multiple independent software vendors (ISVs)
20  to utilize such interface to wireiessly conference enable their applications. The
| common programmatic interface, common user interface, common events and internal
m&chaﬁismfarchitectlﬁe enables ISVs to incorporate such ﬁJnctionality retrofitted into
their stand-alone applications affording end-users a common usage model. An
exainple of this usage is an ISV that had developed a stand-alone drawing application.
25 " Advantageously, the user 12 can use the invention to enable their application to
' communicaté with one or more-users wirelessly a_md all users can see and modify the

drawing, as shown at 14 and 16.




15 conferencing performance using today's wi dely avail abl ¢0 Apriti 208d

bandwi dth technologies. In "Collaboration” node conference participants
can nake changes anywhere in the docunment even in separate sections of the
docunent. Akbonédsges are sent to all the devices participating in the
conference. In "Presenter' node, one participant takes control of the
presentation. The Presenter can scroll up/down, to 20 "present” information
to all of the participants in the conference. A fifth enbodi ment of the
present inventi o sewnf epbedivicatof thepofseniinveninnsgnhgnrednsarsafterei n a handhel d
conput er confi L i i r I exshang of tware can
i ncl ude a hgﬁgﬁg{ (ggf)arq}gléﬁgta ﬁ%@y é%%f) ';ltggal? f{o%ﬁ%ﬂg%@h as a sﬁ?%‘éST&g?isent ation

( Exanpl e; - McanfgrsmietsydPonss Poactine I@rwiids} proviimgwiatae [Ths esdn AR divedagiiy2 5

conference participants each have.a. co f. the . presentation.automatically
cent ot nEPP TR S8 BS P Bk PR R Ml SRRy DI Y e
"host". Sontefimockitdpfacs al thnshbied Arthddherahanges vian gadevagadohrit at i on. Al |
partici pants receive

|1t [ t fromth i Ci t's handhel d
Computer o, SHEEHEA SEHE FERosE RIS AE R s S R e od

“local | y usi ggplhja@hPd06055h QgnPOWTwaeS préaad ik niak @rapRicApr ditpl GRS WO

*

03/ 043301 parti-cipants' devices. Advantageously, only inpugj;‘_ re
transmi t t ed BRIt MEMPHARRIR S the Ceifpint EYeR PPriBAPHisTgd FOHTO e@p‘f’i onal
appl i cati ongantRLe NEIVREERES LR SR § Guagd!SintHal10 daveximpledEphysidiatd abl e
limted bandw dth technol ogies. In "Collaboration" node conference

parti ci p&nt Borits 2 pAREICHSH gud visgh jiRprcip eeal-Hme mdilp cemmHRiging VidvRs, in 5
separate sljgdesy ﬁﬁ% i : all the
devi ces parit"%glﬁaggial%ltgﬁ P %lgt e Z%%@gi’geﬁ@e‘?a%?ﬁ%gr ses%tag?ﬁ%mrr%]glg, one
parti ci pant Anethes sxaople noght bt a bhigdingymeneercamesting WHEY A eadeleatticaban scr ol |

 upl down, 20 d Rl mbiBls Blugl s\ RSTs ol SR pRUAR i8R Atkid g o Mot es.

and flip sli 7 esen I tion participants in the
conf er ence. midhidef\ssthat theyrcdnadjustehdir sfiinghe present invention provides a
system for scheduling, establishing, managing, and billing for wireless

- conferepges betve 'ld]Ee\‘i@Pﬁ*%rreHPJﬁhe @%ﬂﬁeﬂ}i&?@%ﬁﬁ%&@& Ma?e[?r(%%aﬂlnpl ement ed

on a server on beha ent's nicate wt e server

usi.ng a handiestte ix @ hyutheld compiier coafigmedsssiao mxecotiyaibformsticasxthaage. enabl e t he

handhel d copputer to_contact .t erver. tvpical | i ng J |P to and

over the In e"rsﬁgw?mﬁ%%‘%i“%%% P%nr&%%l?? foﬁﬁ é’fﬁ gp pilgﬁth%lcsﬁ a} %Sg‘tﬁqgeaé%%'er via a

conf er ence TH witedeat hardheld atnlecpacpaticipaiith adchthhe: syplyefithalsprevdsheand t hen t hey

each automati callé retrieve the, conference docunent %gd '
r

o abor ot BT e Pl P et AR Hifdrgant SSRGS | nvent i on

provi deg) f omo&™, W ERc¥EAUE. Conference participants can make changes to the spreadsheet.

- All participants receive all the input from the each participant's handheld computers.
The spreadsheet recalculations are executed locally using the processing power of
each of the participants' devices. Advantageously, only inputs are transmiltted
between the .handheld computers providing for exceptional application conferencing

25  performance using today's widely available limited bandwidth technologies. In
"Collaboration" mode conference ﬁaﬂicipants can make changes anywhere in the
-workbook even on separate sheets within the workbook. All changes are sent to all the

devices'participating in the conference. In "Presenter” mode, one participant takeé
contro] of the presentation. Théli’.resenter can scroll up/down left/right, change s_heefs,

E f 30  change the zoom to “presen . information to all of the participants in the conference.

a 6 SR




voi ce communi cation concurrent with the data conference. ThiAgrieatigancenent
20 provi des additional diverse commercial applications for the invention.
Si mul t aneous voice and data (SVD) provided by the data carriers in _
har dwar e ango99hié@re formis expected to be commercially deployed in the
next couple of years and affords the present invention enhanced user
experience nore simlar to existing wreline conferencing systens whereas
the users of the invention can talk and share data at the 25 sane tine.
Ref erri ng noAltenmtiFelgurenfrerich eanicresthidiseddetweab onaoi rultiple mfaey Ené4 ng

according to.the present i,pvention i nahl ed. b application, program
200°F est di ng 8 b6 EBHPRG B 02 VR0 el v B Via Y FRe RSB0 Bt o
conf er enci ngs usin€ WeBED Q4 RIPAV € \(heReralliBQofidire, apgiciasaf NerMeagyke 110 i s seen
to include vapious. nodul es.-which will first 10 April 2006 WD 03/ 043301 be
di scussed brSBé\‘ﬂrﬁ', and then specifically. The Personal Digital
Assi st ant | Handhel d Conputer (PDA) 100 i ncorporates nenory, central
processi g unit, qu@ulaéljlmhﬁgm?_ﬁmﬁ@gﬁnﬁmsé@magﬁig@ﬁras??_é{epp;fralce functi ons,
st orage, program execut. on. e i catiop Program i ement s
functi onal i tRPEHAPPEHUFS lﬂéq’éﬂ‘ﬁﬁ}’i‘&@@ﬁ&g‘f"e Wrﬁfgﬁﬁ%‘iﬁﬁ‘ﬁmﬁ? rTE‘?"enci ng
technol ogy. etéhanddeThé QFwab g iludddRaidnele pRAAHES HPRRLdN sueeid al
processi ng g{lﬁ;{& operating systemfor systemand ul behavi or, storage,
~ program exe Pfﬁ‘?esqf}‘ieTiE\)’é‘FﬁmSEB@ﬁh‘ili!’L‘”}S‘f*’%‘t"é%’@@%ﬂféﬁ% bave 3 WRE ot 0 be
-performed byhddaBumdn® Ftaatll 10 tokhGr HaRdfd SRGRIe BdnfaRt pARGHAL T on Prot ocol
- (CCP) Event Handl er 120 rocesses specific.events produced by the CCP
~ Syst em U0br dgsigretyd ag st Senfrgrasparticmpnis cangnakechangagytodhe dpsvmenintl i on bl ocks
130 within k ' LOGT ' Aare code
" segnents \Ah?%ﬁ%%ﬁﬂrvmg%ﬁgﬁk IH%?% ?%ﬂgﬁie%&%c%gﬁﬂoﬁ%eﬁoﬁmeg 1(la"aCCP system
“library 160 dpeupicetresrlenlativns oCrRfgxPlatting are exersteld domlly ssingtha prcessiog Pr ot ocol

essages. ( pARksr o el ipeSlioc RS AGERRRIN chBhlsasl 3007 < T ©

- conf erence aaosnitdd leborea thednndipjl dompties provadngfoo gx@ptivmbapplitativh ace t hat an
| i i I t t A t f ti it
P hor 7 or SO R SRR ET SRREeE aary et SR By R0 s an

asynchr onousgschialldgidsl Rr'€ol#boration” mode conference participants can make changes

anywhere in the document even in separate sections of the document. All changes are
sent to all the devices participating in the conference. In "Presenter' mode, one
participant takes control of the presentation. The Presenter can scroll up/down, to

20  “present” information to all of the participants in the conference.

A fifth embodiment of the present invention configured as a software program

operates in a handheld computer configured as an executive information exchange.
The software can include a han&hélld productivity application such as a slide
presentation (Eﬁcample; Microsoft PowerPoint for PCs). The wireless handheld

25 bonference participants each have a copy of the presentation automatically sent to
their handheld computer from the participant that is initially the “host”, Conference
participants can make changes to the presentation. All participants receive all the
input f.rom. the each participant{js’:handheld_compute.rs_. The presentation slide

rendering for display are executed locally using the processing power of each of the




...to. conmunic

bet ween two or nore connected PDAs 100 or Desktop Coﬁput ens AgMR006
i npl enenting the CCP APl 170. 10 April 2006 WD 03/043301 Now, still
referring to Figure 2, CCP System Message 161 takes on the form docunented

~in Confere I Iaborati on Protocol which is provided inits entirety
shorty. chgﬁa?&gﬁ)got Message (DEM 162 and CCP Display Update Message 5

(DUM 163 also take on the form docunented in Conference and Col | aboration
Protocol. Data Edit Messages 162 (DEMs) are used to classify blocks of data

that are U%Q(ﬁc ynté' Q6viER MR CartQERIE bnly RipUR e ttankARte8 battveerthe t he data, as
opposed to Updat e Messages 163 DUNB%! whi ch update the state of

t he view. Th@f@ﬁ@fmﬁ wters RrqidingfoF sxceptiopaliapplica %ﬁ@f@%mg@aﬁmﬁ‘m&er t he
recei pt of RiiStolfA \sfaema&ﬂalmeqmqtearamlétﬁ tf,rc C(%% FOTSuMRHon@s he is

maki ng changes to the col | aborative data. Application Progranmm ng
Interface (APAY cqlfﬂem&mé@cmnnt@mm@qeﬁh@@mwb@a i} ﬂiept@éemi@@hﬁ‘éqﬂélhce and '

Col I abor ati g %aé% stk é‘f'?hé p?es%ht%f?mp KAEhERE: 48 bk & Aihe g&t“féoﬁm%’hﬁ“ Each

Application Program1 rrunni ng on PDA 10%Q| S a stan program t hat
has sui t abl mtbehmfmmcealndPtemn&rT wndd, prgparticifpet takessehtnd! ofthegram in its own

ot 15 Extendats and snnRnesd b S AN RSMLIBAL AR, 1t 15 able

as ronousl e sane I"I"¢at’l rograns 110 on-a
renotely conmws's\mﬂ as Bmﬂmiﬁf)aneaaifd:ﬂ’lplsEdesltmfprwemd;nfaimaabmtmtam ofthe any ot her

 conmuni cat i o ?Dgt oc&g H;} CPP System Li brary 160 inpl enents. The | ower
.level comu HE PPEREB%r ent  because the CCP System Library 160

provi des such CCP APl 170 to nmake it so. 20 The CCP Event Handler 120
decodes1®at a Edi‘A siviisszigdenenDiNGd pr&ﬁﬁt mvnﬁtxompdowslesﬁpmsienﬂbr sghedatingyr am

Function Bl g 130. Advant a a I ication Program
110 can be ﬁﬁgg’zmlfnég %apa%%a?(ggﬁ I{% vﬂa%esfqn?g% e&‘%’l rfwAgnm\?\I/gs gener at ed

| ocal |y, anhandheld usshs. Th:lshjzsm ishﬁpléﬂplhtbdiaiamnvePbﬂgél&lﬂoIﬂ:Ecrﬂtﬂhﬂmﬂy out the
action necessary . with further atio exa the CCP Library
160 25 r ecefPURULCHRY 3 5?”%@553‘“?%‘518 ﬂe‘i‘%‘%% r% B¢ he i npl ement or

of the CCP QiphbilifletGhdt enadletRe hdh@hdld bedipuddr to\Rpkdcet tsaoerl?ypa@mgm.ﬁglo rrermr y
structure which causes an _action to be perforned on for exanple

spr eadsheet TeRAIP to apd ovendie Intrmict. Tivorpd more Paroeipanmegenes! erheserienyiago and fits
it to the. sgyiersick WO udérBarhé) ah@pALwErE AR metsﬁsq@n SifdvsSand g aRpRhdrcat i on

Program Function Bl ock 130 to operate on data. The effect is that 10
April 2006 tvroaticalprsbiigve the conference document and begin collaborative conferencing.
A seventh embodiment of the present invention provides for simultaneous
voice communication concurrent with the data conference. This enhancement
20  provides additional diverse commercial applications for the invention. Simultaneous
voice and data (SVD) provided by the data carriers in hardware and soﬁWare form is
. expected to be commercially deployed int the next couple of years and affords the
present invention enhanced user experience more similar to existing wireline
conferencing syétems whereas the users of the invention can talk and share data at the

25 éamg time.

Referring now to Figure 2, the wireless collaboration conferencing according
to the present invention is enabled by an application program 110 residing on each
device adapted to perform wireless collaboration conferencing, including PDA device

'100. The application module 110 is seen to include variousThodules which will first




with little or no nodification to the existing applicationoppaozensd it
operates on renotely generated data. Such sinplicity is derived fromthe
el egance of only sending the changed data resulting froman atom c user
interface aghig9f43f}d interpreting sanme on the participants handhel ds via
the reverse procedure thereby 5 acting on only the changed data in the sane
or simlar way to which the program would al ready operate on user entered
data or user interface inputs. ldentifying which data input and interface
events to seadisaneedtesqlbnand thed spediiogilyi fi ed by the inventions structure
and engi neering |l ead and inplementers of the CCP APl 170 typically only

nost be concerne i1 r al ready was
10 hand i ng. - The: b Ptz Rl RaiSRaSefia CARGATERAT 00 REAREARLT, ¢
I\/bssages 16 thenminy] cerftal sroé\q@ahgmﬂt, bpaatRpogstamfdrspstémn emd Beombesfad30. By doi ng

each Applicatigon Program can. be nmade to believe that the data it is

operatl ng oﬁ% SoUNEFAPRST LS INY™  and as such, allows the Application
Programto carry out the action necessary wthout 15 further nodification.
For exanpl e, mheﬁhdhg:lﬁﬁi%ﬂﬂgrmylaﬁﬁplemmm fuedtioaalDy St can belepltmtal Message
163 which i @g’gd bg 1‘Lgolerr}ato of the CCP API 170 to wap the

_internal EYP P8 ‘Wrc?a? {51 3% structure which causes an action to
be performed on the display, such as a screen tap, the CCP Event Handl er

~ 120 unpacks thi@hd]lwdkﬂ)ﬁEomputclf2&0§n¢d1p¢raxesmexnman®ntrdqwmemm structure,
.and calls the @{)rpl i (iatl on ‘f‘-ﬁ % Fun ion B ocke 13% to operate on the

- data. The ePPEL{7&°E ?’ﬂg‘irs PPV S %agen%f& "cAET0R "t 0 the existing

appli-cation program it operat es on renotely generat ed actions and causes

the appli catl on_"Phedéyeatiidop 1bepravassdsmusues ActionnaybetpeeforntcddytiErpogamuser i s

cont_ro_l rerJe user |l ocal Application Program 110. Such sinplicity is

deri ved he el egance of only sending the changed data resulting from

an atomc 25 user interface action and interpreting same on the
partici pant s hanfireCadersrica atd@ollabenatsrsRrofmcadd €GR) BvdnhHamﬂgr 138ting on only

- the changed_data in the sanme qQr simnil rogram woul d

al ready opePREESTAPUHLLTVE Bﬁog'ﬁceégyg’eacgcﬂgi Spert ﬁ’[bg’]yfg Bglﬁgu a% | denti fying
- whi.ch data iRy exdsithgionii@y fuactndieht $30 witkie prbgeand respond to | s si mplified
by the inventions structure and engineering | ead and inplenenters of the 30

CCP APl 170 typi.gal nost wi th he ) actions
as their 11 10 A;gl? 431%28’8}4 g'ﬂf?g EE"FQ &grﬁre?rea e%{Rv}ﬁ &ﬁ&ng. The
CCP System buthcddny id gpligitios pogam. a Conference System Message 161 in

_ ‘The CCP system library 160 implements the CCP API 170, and handles
Conference Protocol messages (161), Filters Data Edit Messages (DEMs) (162),
Display Update Messages (DUMs) (163), and manages connections.

The CCP API 170 is the conference and collaboration application
20  programming interface that an application program implements and ases to

incorporate CCP functionality in their program.

- The Conference and Collabration Session 300 is an asynchronous data transfer
between two or more connected PDAs 100 or Desktop Computers 200 implementing
the CCP APT 170. o '




such a way as to be able to connect to and receive connecty apsai Jopem a
renote Application Program 110 runni ng on anot her PDA 100 ich inplenents
the CCP 5 APl 170. Advantageously, the Application Program 110 need not
know how t Qyupkfszed TCP/IP, IR Bluetooth connection with a renote device,
need not know how to disconnect from such connection, nor need not know
how to i nplenent the specific rules of conmunication with such protocols.
Rat her, the Application Program 110 need only know that it will receive
nmessages from t HeovGEIl myfediaptd Fipura e yCOA® Bysdm Messkfe 161l thkdbenthedfosi erred to

the Application Program. 110 an dl ed t he .cystom . .Event Handl er
157 8 S denten i Caarnpe SRHCHEBGRRD Pl e BPENIEY ftat e Noasages
163 to enaa{ﬁeetgag}fdmy_r enote Application Program 110 to determ ne whet her
only data or display events will be processed. Advantageously, this

enabl es the renp 5 l.icati P a user concurrently enter
and nodi fy data ‘{f‘lP f’ﬁ%%ﬁfwefﬁa@&g?@%%ﬁ@ﬁ%ﬁ%ﬁ%aﬁ% still

partici pat i gguvm1é3escGaltd cibé firh Abcumitdicd GO0hEERARANSEoRARISA0. Each

Deskt op Co%ut er. 210 can_inplenent _the CCP APl 170 in the stgg%t way as the

descri bed PRRlotolo LaeFdit MesrageicloZ (PRMsHase kisd i egstpliplorksofdaid it #8ke 20 t he
- formof an @a@-sgdﬁ%ﬁi@& BorBRNG @ lip A (RS B Bl 84a, A5 ofpolEBtDIsPMY t Oor, HVAC .

system or manufacturl ng3 equi pment.. I n this scenario these devices

i mpl ement oHPpdate Mpssagoad IMs)yehupdate dhe sigteiofthe vwiews dhe digtistien oni t or i ng,

-and even C%Eﬁﬁlﬁttﬂéreﬁﬂ@useﬂ&ﬁifﬁt@nﬁéré&élﬁ?dwws?@s%h%éd?spﬁggure 3. The
existing application that links to and 1 npl enents the CCP APl 170 nmakes 25

the apprbpriempias sesisigniasthis domaking changen i thp eellaberative date The€By st em Li brary
160 to eith ' j ' he
connection ‘?‘ép_hﬁfg@gﬂ%éﬁmﬁ%lﬁf’ﬁe{:%i(%ﬁﬁ3?@%?‘%%%% ﬁ%ﬁ;@%ﬁgﬁ?}é@gﬂ% this action
Vi a an evenGonfitrersh and Chilabdiation BT which £@Ro Bvayited Haitcdntiretd @rtly. 10 Apri |
2006 WD 03/043301 The CCP Event Manager 170 receives nessages in the form
of a structured €1\ cunent ed
& A?;gfcatgﬁ lgiémgr%*lt?ﬂ gur%ﬁ%ﬁg%g PHIAC1 06 b LA E Ao PO

progranmmatic structu e Interpreted as "an application
speci fi ¢ nethatihds suitdblp bstiavimd andafgnctiohaiftoi e aRiseful mogramTh s pey fighid has program

or nessage ecific data, t Mes es 1. ar ent Jeen the CCP
Syst om £ oragais b ke S FREEL Sy MERIRGRY 186 1 B Mol BARFT 1 00 10
conf er ence, asphspbushewitiethicisime Applivaton regremni Hr @ncemotednebnnected

PDA 100 via TCP/IP, Infrared, Bluetooth, or any other communications protocollthaj:

CPP System Library 160 implements. The lower level communication is transparent

because the CCP System Library 160 provides such CCP API 170 to make it so.

20 The CCP Event Handler 120 decodes Data Edit Messages (DEMs) 162 and
calls Application Program Function Blocks 130. Advantageously, by doing so, each
Application Program 110 can be made to believe that the data it is operating on was
generated locally, and as such, allows the Application Program 110 to carry out the
action necessary without further modification. For example, the CCP Library 160

25  receives a Data Edit Message 162 which is coded by the implementor of the CCP API
170 to wrap the internal Application Program 110 memory structure which causes an
action to be performed on, for example, a spreadsheet cell. The CCP Event Handler

120 unpacks this DEM 162 and fits it to the same structure in local memory, and calls
" the Application Progrém Functiii Block 130 fo operate on'the data. The effect is that

P . ‘,-::‘.'r 1 0 .
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Y

text. messages, send and receive error nessages, enqueue angAggiRoese
communi cat i ons bl ocks, send and recei ve conference docunents and vari ous

ot her protocol related inplenmentations as described in the Conference and
Col | abor at i\9f ¢dfs50t ocol as will be discussed in its entirety shortly.
Application specific events, such as DEM 162 and DUM 163 nessages, are the
nost interesting as they pertain to actual wirel ess col |l aborative sessions,
as shown in Figure 5. Each Data Edit Message 162 is designed to correspond
to ong ﬁt Onhﬂhllifl&L@ nSﬂiddifR@@c?xﬁbkl&rbﬁst%Sg ﬁiplifeaﬁaamplk@raxﬁ,ﬁt dﬂaﬁtels;aﬁ'edof -
spreadsheet collaboration, if a .cell's 15 fornu re to edited, the
or i gi nat i ngTeHALY generatid dala Syeh empligityds %“?FB’%&EW&S%@E ceﬁgl\‘}lnﬁbz with the
row, col _lm“senﬁﬁ‘lg_tﬁeodhﬁﬂ%]eﬁ dh@%reshitife ARG 2% afhit Qskr GRtdrface 48R afl@St i Nation cli ent
application receives this DEM 165, mat ches_t he conference nsg id and

appl i cat i oninigmergting samesy thepartisinapighansnelds yigithg fexergrocediig i t he payl oad,

and cal ks | i i f { utine to
5 HzﬁF aﬁeﬁggﬁezgﬁg%ﬁa@aaa if ik bR draVRlarHDGS (Bith Ae pRoRRAR

handl e a ce

or mu . Advant ageously, this enables the client
program to Weuldebeasy@perateentusérshtiered deth 8t user interfige Wpvigs ldsptifyingathich | ocal 1y
and avoi ds ' [ | LN £ dntignal

pr ogr anm ngﬁ@% gﬁ%g%ger?%gg g%'@a‘%g‘ﬂ‘?gg‘?fkéﬁgné’i%%@"i#@%@% ﬂ%gg%t é. Messages 163
are those t stattuooaidrepBintdring Usd and imtplonfientess ofthe CERAFBI1€0 typicalby @illy i ng. If the

o101 nat  ngcl ent AR L8R ULl 0SE e By pbBEm ARG E Cne (haL I

has scrol | e’ event a as a DUM The
DUM whet remelived by receiving clients, is matched against the nsg_id and
then a scroll event is interpreted. This scroll event is then created at

each recei ving Gl pvdPubiife 10 GRkn ABRLLBLRPUNEME FrehAyR 19ne SO

internally, and.. ppropriate “function ca at each

. receiving cindesalls Applighiion Fregramdiuseidn Bidoks 130 nBiydging ke, edéh Afplibgiianl 2006 WO

03/ 043301 eyent “was,triqgered |ocally.. Advantageously, this i.ds

si gni fi cant TPEGEGARRe ggwgeﬂ%‘i"%éaﬁkhepﬁl?t&@rléﬂ?fggltglgac{%‘?’%g’i’%ﬂ%@#gﬂytode t hat
may be al r eafys ¥l alloasttadAppiiastionPbgtan td Sartyrvugthe attiontneedssaneithe® Syst em
Library 160 is able to selectively filt UM sages 163 if the

recei vi by clurthermogdstigation E%ﬁxml?’gx’ﬁ‘f @féﬁ'ﬁgﬁ@ﬁgﬁwe&@&%ﬁw enabl es the
receiving cijh®i MeRRkd FAtWIRE ik Bode@ bttd dnplepRifot 6f (RACTP AT 17010 Wiap _
conference, yet not have the screens user interface noving about causing

di fficulty thpintemal Aprlication Prageasy 51 0sasmeary strerduresiycd caws Aot ¥eabor at i on

Protocol L& ogﬂéﬁ int %@gg,@@%%&:&%,ﬁé ©Op APknt HARIGEBONpRKE N _det ai |

how t o make t appr opr e function calls to enable or disable DUM

events, as thisWlMdeEs apefts it to the same local memory structure, and calls the Appiication
20  Program Function Block 130 to operate on the data. The effect is that with little or no
- modification to the existing application programi, it operates on remotely‘ generated
actions and causes the application program to behave in such a way that the remote
user is controlling the user local Application Program 110. Such simplicity is
derived from the elegance of only sending the changed data resulting from an atomic
| _2.5 user interface action and interpreting same on the participants handhelds via the
reverée procedure thereby acting on only the changed data in the same or similar way
to which the program would already operate on user entered data or user interface |
inputs, Identifying which data input and interface events to send and respond.to is
simplified by the inventions st_fu_ctur_e and engineering lead._and implementers of the

e _ 30 CCP API 170 typically only miost be concemed with the sarie set of actions as their

o1




10 Col | aboration Protocol Specification (CCP) Introducti onpApfi 2006

Col | aboration Protocol is a transport-independent protocol intended to 15
enabl e both peer devices to connect to each-other and clients to connect to
servers, t%o%&gﬁ?ge various fornms of content. The formats of the actual
content exchanged is described in this docunment but is considered to be a
function of the applications using the protocol. It is worth noting that.
this protocol is both transport-neutral and content- neutral. The protocol
itself is eﬁwme@dgﬁamﬁmﬂgonal content formats. 20 In this docunent
wherever the term passive device is used the termrelay server can be

substituted for client-seryer sjtuation. .The initial versi of the
protocol will re r(grﬁgysf% %(’Faéﬁi%%‘f:f’%‘esiefﬁsw%‘?&ce éi"é%m §58 Ol%t1 e
assunpti on kghtahal aathet®lob poract: th Bid ractdletBhndtisisERal a inlote Not i npact

this docunent. 25 Al 16-bit and 32-bit integers jn the prot | headers
will be Conﬁgplf(@aort%mgl‘ﬁgltwgw@%?@grf’%ﬁg(}gﬁlﬁgime ‘“éﬁ%tg?g(c“?he peer

devi ce. Eorp@iiyostpm&stﬂge%uﬂﬁftﬁ&%ﬂmﬁm Peépsh 310 Seed AOCBWMHIN BRMe t ypES, see
the Collab.h file, For the APl definition see Collaboration ptcl spec.doc.
14 10 Apri | 2 Z6BEPAIR Bheoathzonnertien vigh 2 BwoHglevisedisehrat ke BOW %] over vi ew of

- where .the | ! ' InBwh rﬁ%[gmg{ Qhediffo devi ces.
conmmuni cat icﬁ%;é.oﬁp)%\li/ﬁ%%lgﬂ%foﬁng{)cgggﬁogﬁr?e%?%%% Im%l%!lgE 10 Tr érlglhsepg?t Neutral API
- 1j1f ;) rlenf eapmapratipomidsuchiraiogt ntier. tiedpplicaléon Rrogramdd® £ 1 owi ng
-between thefnkl ALK R i WiRTLEk nefaf rroftile EEP STEEATAMEY BEWhL! AP! -
10, -will be_'transfened to the Applicetion Program 110 and handled by the custom CCP

Event Handler 121.

“The CCP System Library 160 is able to filter Display Update Messages 163 to
enable each remote Application i’rogram 110 to determine whether only data or
display events will be processed. Advantageously, this enables the remote

15  Application Program 110 user to concurrently enter and modify data on the PDA 100
or Desktop Coniputer 210 while still participating in the Collaboration and

Conference Session 300.

Each Desktop Computer 210 can implement the CCP API 170 in the same
way as the described PDA 100 above. Further, the Desktop Computer 210 can take
20  the form of an embedded data generating device such as a heart monitor, HVAC
system, or manufacturing equipment. In this scénario these devices implement only
the Data Edit Message 161 and aﬁlow for remote monitoring, and even control of said

device or hardware, as shown in Figure 3.

~ The existing application that links to and implements the CCP API 170 makes
25  the appropriate setup method calls, and then tells the CCP System Library 160 to
 either connect or wait for a connection (listen). When the connection is made, the
: Applicat_ion' Program 110 is nOfffﬁed of this action via an event which is handled by
 the CCP Event Handler 120. |

A2




MESSAGE OVERVI EW This section defines in full detail the {ohbalzmoation
- Protocol messages. For all Collaboration Protocol nessages, the fields of
“the initial 16 bytes are identical: 25 30 35 Bytes In Message (4 bytes)
Message Tyggogxgy 4lgyfi.les) Protocol Version (2 bytes) Conference ID (2 bytes)
“-User ID( ?_s 15 10 April 2006 WD 03/043301 5 Reserved (2 bytes)
Bytes In Message - The nunber of bytes in this entire Coll aboration
Protocol message, including the header. The receiving device can use this

val ue to keep 10TheadpFeRMinigert! 7TORREIOES mebiiges inithe foftf OF ¥ tfucirdd dehe byt es
in the rressg)ge before delivering to the application. Rem nder: all 16 and

32 bit int eqéP¥eh Ehesehtesiare ovsHaxRg RtoplppamEHrosTaBaicRICEHE e - There are

four groups aﬁawm?%ﬁ%%e%apﬁe% a%f?hiﬂnli@at%rsg:(&ﬁbl Az idBapagead)ed ongs to is
determ ned by bit masks. 15 o0 Ox----- oL to Ox-----~- FF. system nmessages (if
Mg & omowﬁwwynl’ogl@é-- Thpipayload hayprogramp.or megsagesPesiiedaiesEgEs: typical ly
rel ayed @n t t SREEC L L | Ga& POPFFO0) o
C)(--Ol--i3 tg}f %g%éeik@-£?§eﬁggéf®%@fu ned]9 gggstéggges E??d%{;g{% OXOtgégO%%) o]
xd----- t @ conflerence, bring davaes cpafbr@Qe, Rosepbys entitipsiswdabreonfmece.geibw ng are

defined: M e t
ol bSysConne EE BB A B0 aioh RS, AdRANE Bt 00002
' : communications blocks, send and receive conference documents and various other
protocol related implementations as described in the Conference and Collaboration

10 Protocol as will be discussed in its entirety shortly.

-- Application specific events, such as DEM 162 and DUM 163 messages, are
“the rnost interesting as they pertain to actual wireless collaborative sessions, as shown
in Figure 5. Each Data Edit Message 162 is designed to correspond to one atomic
data edit operation. As an example, in the case of spreadsheet collaboration, if a cell’s
15  formula were to be edited, the originating application client creates and packages a
DEM 162 with the row, column, and formula for the newly edited cell. The
destination client application receives this DEM 162, matches the conference msg_id
and application specific msg_id to that of a formula edit, unpacks the payload, and
calls the apprdpriate application level function or subroutine to handle a cell formula
20  edit. Advantageously, this enables the client program to be coerced into thinking that
the data was originated locally and avoids application program redesign or significant

additional programming on already tested application code.

~Display Update Messagés 163 are those that control the User Interface. An
example is __scrélling. If the originating client application needs to notify the
25 ‘conferc‘ncc that it has scrolled, it'ﬁackages up a scroll event and sends it as a DUM.
The DUM, when received by receiving clients, is matched against the msg_id and
‘then a scroll event is interpreted. This scroll event is then created at each receiving
- client, as thf_z client application would have done 50 internally, and the appropriate

function call is made so that each receiving client program is coerced into thinking the




cl bSysConf | DResonse0x00000004 cl bSysJoi nConf er ence0x000008@ April 2006

cl bSysLeaveConf er ence0x00000006 30 cl bSysUser St at us0Ox00000007

cl bSysNewDocunment Ox00000008 cl bSysGet Docunment 0x00000009

cl bSysSet HIE5 L% 0000000A cl bSysSet Docurment Res onseOx0000000B

cl bSysSet Di spl ayUpdat eSt at eOx0000000C cl bSysBat onOx0000000D NEssageVaI ue
el bConf Dat aU dat e0x00000100 cl bConf Di s | ayUpdat eOx00000200

cl bConf f ext 0X00000300 16 For conference nessages the followng are

defi ned: 10 et inlas R@@&e&mcﬂlyb%ﬁaﬁgebﬁymsmmmiaisrs’gﬁﬁ‘mgﬁsedemgmmmh t he val ues

must be OXFFEF. User Th| en, c nicated to the
user prior € e’ttll?’é’gragf%ﬂdta"%‘ﬂsfoﬁ ‘fq 5 E%M?gcg' %hteg%uentered by the
user via sone input nmethod on the cli ent devi ce. For peer-to-peer

conf erences thi sThaDUB 1a3d$ ukique il e CCH 8 stemdlibrerysis0veabld wo pur poses: WO

03/043301 Pr.otocol | on - Mo l,gni ficant. byte. conta Lor version’
nunber . LeaStlECtyElyfi l?ﬁéqwmﬁsﬁ?%s i%%ﬁggﬁgce}ﬁ%c}the’i‘}élpé‘ G Ho%‘iﬁir%%@?‘)mlégsr versi on
1.02 this valumtdgbdukly ehabike thb@ddding Elwnt @fpﬁd&h@len tobe-a dhbi farticiatetherinst have
been conmuni cat e& to the user prior to start of the Coll aboration

sessi on and REfOBIERCHYAERAYS 59‘1’381“3%?@“? PG MOVIREARTH “BHMBhe cl i ent
- devi ce. For agR&firylin mABRE siGRRARLE GRS, THY Confétiée aiiliSdl1B6ration Protocol

160 and Conference and Collabration API 170 describe in detail how to make the

appropriate function calls to enable or disable DUM events, as now described.

10 - Collaboration Protocol Specification (CCP)
Introduction
The Collaboration Protocol is a transport-independent protocol intended to
15  enable both peer devices to connect to each-other and clients to connect to servers, to
exchange various forms of content. The formats of the actual content exchanged is
described in this document but is considered to be a function of the applications using

the protocol. It is worth noting that this protocol is both transport-neutral and content-

neutral. The protocol itself is extensible to additional content formats.

20 In this document wherever the term passive device is used the term relay

server can be substituted for a client-server situation.

The initial version of the protocol will reference two transports (IrDA and
TCP/IP) but the assumption is that adding support for another protocol will not impact

this document. '

25 Al 16-bit and 32-bit integers in the protocol headers will be converted to

" network-byte order before being sent to the peer device.

For all structure definitions, constants, and enumerated types, see the Collab.h

.~ file, For the API definition see Collaboration_ptc]_spec.doe: -

T L




OXFFFF. The exception is for the cl bSysConfl DRequest and 1§ aAgriv@osdat e t hat
this user belongs to this particular conference o identify this user/device
i n subsequent nessages fromthis device The relay server (or passive
devi ce) nug& X%&éﬂﬁte and store this value and use 20 it to recognize this
particul ar PPt i s anal ogous to a usernane. SYSTEM MESSAGES 25 System
Messages can be sent fromclients to the relay server, fromthe rel ay
server to clients, or frompeer to peer. System nessages are not
automatical ly f oryeigRfhetiOad Hehitebhal ovehli@nbf wigt e Collybokhiidnr el ay server.
They are used to_ indicate_ sone type of interaction specific to the
rel ati onshi Frojesoh@ssts in the framewark pt o dEKCeSHUPMURFatREG| ay server. 30 A System
Message can be determ ned by masking off the upper 24 bits of the 32 bit
nmessage type (after converting to host-byte order). For exanmple: if( nmsg &
Ox000000FF ) // it's a system nessage 35 cl bSysConnect Request (0x00000001)
This nmesgage is sent fromrthe—active device (tte~omne initiating the
transport connection) to tﬁgwﬁﬁssive device immedi ajely after the transport
connection is active. 17 “48—Aprit—26066—WOO8r0643301 It nust be the first
nmessage exchanged. The nes i sage is as follows: 5
.Application Type NULL Ter prgsihietation®@savel dP10 The ppplication type is in
t he Conngct Request nessage-so that the passive device may reject the
~'session’if the application isn't*supported d? does not match the

..conference. The follow ng ﬁﬁﬁkﬁﬁ?ﬁ&ﬂﬁlkfpes are defjned: o cl bAppTypelM =1

N S B

15 DA TCPAP | | Other

This document describes the data flowing between the Collaboration Protocol

90 API and the Transport Neutral APL

MESSAGE OVERVIEW

This section defines in full detail the Collaboration Protocol messages.

“For all Collaboration Protocol messages, the fields of the initial 16 bytes are

identical:

25

30 Bytes In Message (4 bytes)
Message Type (4 bytes)

35 _ '

' Protocol Version (2 bytes) )
Conference 1D (2 bytes)
M""UserID @bytes)

5



15 o cl bAppTypeQui ckWord =2 o cl bAppTypeQui ckSheet = 3 10Fhal Fo06sword i s
sent unencrypted. 20 cl bSysConnect Response(0x00000002) This nessage i s sent
fromthe passive (l'istening) device to the active device in response to
receiving qﬂ@ Qﬁ%ﬁﬁbnnectRequest nmessage. The passive device will 25 verify
the confer ente participant 1D, and password, and will send this nessage
as a response. The purpose is to indicate whether the information is
valid, and possibly to redirect the active device to another address
and/ or port nunber. The nessage payload for this nessage is as follows: 30
Response Code (2 bytes) NULL-term nated redirect address 35 The response
code will one of the follow ng: 18 10 April 2006 WO 031043301
- ETCI bResponseAccept NoRedi r ¢ct (0¥p b%%é I d conf erence and user |D;

this conference is hosted ¢n this gEVI TCl bRelsponseAccept Redi r ect
(0x0002) - valid conference and user TD, 5 client nust disconnect and
reconnect to address provided. ETCl bResponseRej ect BadConf| D (0x0003) -

unknoun oont rn6fie I E&??R&Sﬁ%& fﬁﬂ&@ﬁ% L5 £ R0 poigr

conf erence but’ I Sh qbggﬁﬁaduserlD

(0x0005) - user ngssaisy inclurt h%acieﬁ rﬁ
_ETCl b q‘g%af_‘)é% ;&J.p e be ore
mot ET BonseRe’f (‘6&6@‘35 grt?% ‘é‘é‘héégeééﬁ s on

not ETCl bRespon

- not supported b %%ylce i ETCIbRes Re ectthCllents
.(0x0008) - mai rﬁ?\‘ 89 3 FRVE Broy §m@3ﬁ E‘JSP%P icular™.

: Imessage beIongs to is determined by it masks

15 AR | ) St 01 to 0x---—--FF: system messages (if msg & 0x000000FF)
o o 0x-—01--to Ox~-—FF--: conference messages; typically relayed onto all
other conference participants (if msg & 0x0000FF00)
o 0x--01—-- to 0x--FF----: user defined rnessages (if msg & 0x00FF0000)
o 0x01----- to OxFF—---: reserved

20
For system messages the following are defined:
Message Value
- | ¢IbSysConnectRequest 0x0000000t 25 | For
1 clbSysConnectResponse 0x00000002 conference
clbSysConfIDRequest 0x00000003 messages the
clbSysConfIDResponse 0x00000004 following are
¢lbSysJoinConference 0x00000005 defined:
clbSysLeaveConference 0x00000006 30
clbSysUserStatus 0x00000007
clbSysNewDocument 0x00000008
clbSysGetDocument 0x00000009
clbSysSetDocument 0x0000000A
clbSysSetDocumentResponse | 0x0000000B
clbSysSetDisplayUpdateState | 0x0000000C
clbSysBaton 0x0000000D
Message Value
clbConfDataUpdate 0x00000100
cibConfDisplayUpdate 0x00000200
clbConfText 0x00000300

16
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ETCl bResponseRej ect ByUser (0x0009) -rejected by user , 40 April 2006

ETCI bResponseRej ect Other (0x000A) - unspecified rejection 20 Upon recei pt
of any of the rejections the active side nust close the transport

connecti on. Wé 3$4§ﬁ1event the transport connection is not closed the passive
side will YWgrgHe any further nessages received on the connection. Upon
recei pt of the ETCI bResponseAccept Redirect nessage the active side nust

cl ose the connection, parse the new address, and attenpt to connect to the
new 25 host of the conference. The transport is assuned to be the sane as
the current transport. The address is in ASCII format with the foll ow ng

structure for JTGBLJk5eo V fbtn Wm%ﬁﬁéaﬁt AR s Afd? VerkiSh haviBst. byast he

character ~:' fol, iR Qihor VAHERGhmb&! b&%&&m GjlﬁlsWhéwllﬁr m nat or.
For exangle "ya or "192.168.1.3:9778"

' ¢l bSysConf | DReqile
a way for passiv

active side to h on sels%lortl Qn(faenter Eh%rlﬁgr %195 ﬁ u' rbg ngd
to address the p °‘|“ﬁ% A ee% S

§§= & (iogf erenc S %q Ipeg‘_c a server
wh | t
) 03/034613238961:JSA8N 8%&8%?5?&1193612’?%%’657%“’ E’ﬁ erﬁ el?F e f| rst

ﬁ"‘;‘:

" message. The s‘erUEﬁ”Rn | Jhisvalys gt ¥ave Re %S‘Fg % ssage with |

a new conf er encestrpof typcollabpiagien sessipn SE’r"é‘h the | P
_address .and t henmgjfiethon the chignt fgricep @E?P@Leﬂoe%ee’fi?“ ﬁﬁ%scq“st"ﬁuﬁm -known
- server it will bFFER; ?b'éﬂ’@d%%"@ﬁ‘é"ﬁ%%ﬁ%e device. 5 The conference IDin
“the mesdfge header nust be OXFFFF. The nmessage payl oad for this nmessage is
as fol lows: 10-IP Ad deBidate that thip uees pelrugsito thesrartivalogernfgaR®wor d 15 The | P
address is sent i nonddantifikthisyse/deyidein subseiusniyaessegst fomdhisdaticunencr ypt ed
and nust be NULL termnated. cl bSysCoan DResponse (0x00000004)

“The relay server (or passive device) must validate and store this value and use

20 it to recognize this particular client. It is'analogous to a usemame.
SYSTEM MESSAGES
25 System Messages can be sent from clients to the relay server, from the relay

server to clients, or from peer to:peer. System messages are not automatically
forwarded to the other client devices by the relay server. They are used to indicate
some type of interaction specific to the relationship between a particular client and the

- relay server.

30 A System Message can be determined b.y masking off the upper 24 bits of the
32 bit message type (after converting to host-byte order). For example:

if{ msg & 0x000000FF )
// it's a system message

35
cleysConnectRequest (0x00000001)

This message is sent from the active device (the one 1n1t1atmg the transport

s e connection) to the passive device immediately after the tranqu_rt connection is active.

§§[9 OO%Le}BhE‘t}B%tPe%EEor% pa'tédtg"?ﬁ rio?t&o provi de
o§ o g@
Gt gl




20 ThIS message is sent froma conference |ID server appllqgmpgnxm@ a client
upon receipt of a clbSysConfl DRequest nessage. The conference ID in the
nessage header nmust be OxFFFF. The nessage payload for this nessage is as
fol | ows: gerence ID (2 bytes) The conference ID in the payl oad
must be |n netmor -byte order cl bSysJoi nConference (0x00000005) This
nessage is sent fromthe active device (the one initiating the transport
connection) to the passive device imedi ately after the Coll aboration
sessi on has Hfuspé ihk fi2AafksAE Bahaba®01 PCT/ US02/ 35673 been establ i shed.
-Passi ve peer devices can ignore the nessage Rel ay servers nmust do the
followng: if tiﬁs'is t he fii? user @ conference then the
conference is startBEagepayigp OF?’%%?SS?%é“Fl? ‘EWSUser for this conference
and this conference has not been set up as a "public" conference then the
rel ay server generates and sends a cl bSysUser Status nessage to al

exi sting conference participants notifying hem t hat this user has joined
t he conférence 10 The nesfage ppplicattsh Type thi 5 message is as foll ows:

Devi ce Type (2 bytes) 15 NULL Ternmi nated self; provided descriptive nane
(max 32 chars) the device-typUllsTangmatdd t hef fol l owi ng: 20 o 0x0001

Pal m0S. PDA o 0x0002: Pockgt PC PDAagwdxi0003:. ME di spl ay device o (add nore
as necessary) The self-previded—deser+ptive—nane w |l be sent to other
conferenge 25 participants when users join or |eave a conference. This nust

.be NULL ter mnafrdnpialiay e iR i R RSP REsalEsol it thefaGid Wi th this
user in its .device may reject the session if the application isn’t supported or does not
- " match the conference. The following application types are defined:
_ e 0 clbAppTypelM =1 :
15 Ciwowo clbAppTypeQuickWord =2
o clbAppTypeQuickSheet =3
s The password is sent unencrypted,

20
~ clbSysConnectResponse (0x00000002) -
This message is sent from the passive (listening) device to the active device in
response to receiving a clbSysConnectRequest message. The passive device will
25  verify the conference 1D, participant ID, and password, and will send this message as
a response. The purpose is to indicate whether the information is valid, and possibly

to redirect the active device to another address and/or port number.

The message payload for this message is as follows:

30
Response Code (2 bytes)
NULL-terminated redirect
35 “address

The response code will one of the follqﬂing:




- The descripti Ve

internal structures. 30 cl bSysLeaveConference (0x00000006)¢ Apfipomessage is
sent fromclients to the relay server when they are | eaving the
conference. It usually imediately preceeds a transport connection shutdown
by the cl i‘%h’/‘%}égce' Passi ve peer devices can ignore the nessage. Rel ay
servers nust do the followng: if this is the last user for this
conference then the conference is shut down if this is not the |ast user
for this conference and this conference has not been 10 April 2006 WD
03/ 043301 PCT/ US02/ 35673 set up as a "public" conference then the relay
server gener at£spgethRepsiseRccepiNOREIIEQ(BLBIS VARS SctifiRericd amd hseeBD;Sti Ng
conference parti gfiRdntsenf@sinhdtd\éh thishepcd hat this user has signed off the
conference 5 Theg@chsRdBodieRoRATRAFEEQBEHODSY - vall SonlfRSRRBURA uset Iy sUser St at us
(0x00000007) - T TASSEAR RS HER A0S BErdsE bR ver to active cl ient
devi ces when 4, YUBTCnRes onasSRg'leét Gach %0963 = &o&g%mi H—:kﬁ ence. The
nessage payl oad & tf P8 nﬁﬁs!ﬁ%ﬁ 'f@: S es) Ll;ut‘]l'term' nat ed
sel f- provi ded® dis CMHEPORseRYAEBAREY 2"%@5? )'%?éms%’gcﬂegc?s ei ther: 20
0x0001: user has E’Bitﬁ%‘ geRHEU N ce  0x0002: user has |eft. conference 25
Ticib RespenseRejsstBagUser T OxA00S) T biseidgpt YAl Fent i t he
cl bSysJadPnConf er.eésEenéssage. cl bSysNewDocunment (OXO0.000_OOSg Thi s nessage
is sent from t'heE'IQIlEBejSB@SvB?iB‘ttﬁaéﬁ/ﬂsmr‘id@mo@@s uspBang elidibgt of a 30
cl bSysSet Docunmenpasswead gwtf rom one of its clients. Its purpose is to notify

_the renaini np cETERResphatRejetUnonppertedipp (x0007 ntequested\applicativre t o be

retrei ved. Nor nahdtyguppbiiel by passite dewickces Wil | then send a cl bSysGet Docunent
message 150 t ha T ETEhReSpoBERS]ectMaRCHErts ((x0008) ¢ maeintunm number of clients |
' | - are already connected.
s . ETCIbResponseRejectByUser (0x0009) - rejected by user
» _ETCIbResponseRejectOther (0x000A) - unspecified rejection
20 o Upon receipt of any of the rejections the active side must close the transport
‘connection. In the event the transport connection is not closed the passive side will

ignore any further messages received on the connection.

Upon receipt of the ETCIbResponseAcceptRedirect message the active side
must close the connection, parse the new address, and attempt to connect to the new
25  host of the conference. The transport is assumed to be the same as the current
transport. The address is in ASCII format with the following structure for TCP/IP:

_ host-name or IP address octet followed by the character 2’ followed by the port
number followed by the NULL terminator. For example: “yahoo.com:9800” or
“192.168.1.3:9778". |

30 |
- clbSysConfIDRequest (0x(0000003)

| The purpose of this message is to provide a way for passive devices in a peer-
| to-peer conference to not require the active side to have its IP address. Instead a

35  conference ID will be used to address the passive device. The pasSive device will

e connect to a server whose role is to associate conference ID’s and IP addresses and




This message is not valid for peer-to-peer Collaboration sessions and nust
be 35 ignored by receiving devices in this situation. 22 10 April 2006 WO
03/ 043301 PCT/ US02/ 35673 The payl oad of this message contains: 5 10 |
NULL-term nated name of docunment cl bSysGet Docunent (OXOOOOGgm'% 00fhi s
nmessage i s RO PPm clients to rel ay servers or from peBFT’P V%Y. The
purpose is to obtain the conference docunent. Upon receipt of this nessage
the relay server or the receiving peer device nust send the docunent to
the client isghdanihRRusSat ROSMIRREad?E I58 S8ver a1l FiBorRBNOAd of this nmessage
contains: NULL-term nated nanme of =~ docunent 20 It there is_no docunent name
in the nmess&BSYGmIPRstRogsaiyesaage Rath ansspnistengg ID. aThe seryes Wil 1p@beoad or a
singl e 0 bYbsntblhR 1Rl Yhelb LiREdcknk theh S HUMBILe!IE 86 indEt 1o deVi ce knows
whi ch docunent is the conference docunent and wil'l respond with it in 25

t he: cl bSys Saeldworwe serverdtwitlde redine¢is toSetpastinedavicc0x0000000A) 30 There are
three situations in which this nessage can be sent: when a peer device
want s tOsfsend_th@h&&ﬂ%&é@@ﬁ?m@ﬁ@h&%ﬁeHegdér%smé@mme.rver so that it may
then be distributed to the other clients. when the relay server wants to

- send the-conference docunent to the clients. 23 10 April 2006 WO 03/ 043301
PCT/ US02/ 35673 Thecnessegs ppdlesd faethiscassage és s8dpliatsenci ng and one wants to
send the conference docunent to the other. 10 Upon receipt of this nessage
the receiving client device nust read the entire

: IP Address (4 bytes)
10

NULL Terminated
password

15 o The IP address is sent in network-byte order.
o The password is sent unencrypted and must be NULL terminated.

clbSysConfIDResponse (0x00000004)

20 This message is sent from a conference ID server application to a client upon

receipt of a clbSysConfIDRequest message.
‘The conference ID in the message header must be OxFFFF.

The message payload for this message is as follows:

25 Conference ID (2 bytes)

= The conference ID in the payload must be in network-byte order

30
cIbSysJoinConference (0x00000005)

This message is sent from the active device (the one initiating the transport

connection) to the passive device immediately after the Collaboration session has

.. 20




message to obtain the docunment itself and save the docunemp Apfil Zodiesk”. When
relay servers receive this nessage they nust notify all the other clients
that a new conference docunent is available via a cl bSysNewDocunent

message. Wp@oshdswits then have the option of obtaining theRemsgacument
with a clbSysGet Docunent Message. The payl oad of this nmessage contains:
NULL-t erm nated nane of docunent 15 20 Docunent itself The device

recei ving the docunent can determ ne when the entire docunent has been
recei ved usibagn dstablithed.aPaskiyt peer flévaded cofighdre thrasssage. Relagearverdne# t he

entire docunent s .heen received and saved the application can act upon

t he docurreﬁlf’r&(eptgﬁ%%% by loading it). 25 -

cl bSysSet Docunent Response( 0x0000000B) This nmessage is sent fromclients to
relay servers or frompeer-to-peer. The 30 purpose is to |let the other

si de know t hate i if thiezehe/fet ishefor thirf cehferenee thoc thaendifejenstis stadd i n a

cl bSysSesDocunenif tiieES00fe fil30 Gsep &y tiachnBirericBiafd RS BARANEOMs ablteen 35 St at us
(2 bytes) 10 Apr id up 806 pIBliOUoRR AL hEBEHE HER2IARE dherthd a6d &hdSais either: 5
10 15 CLB _SET ORIk Besbabd to ANExBEA®EShferéhed parBEipREREBRGNSE_ERR (2) :
Docunment was notmg@qgtm@lugem@%im@thpwmcg spl ayUpdat eSt at e ( Ox0000000C)
. This nmessage is..used to specify if the device sending it wants to or does

not wanh to reciMfedinRhAYad e aiendEss208%:(MMMB) . The two byte payl oad

contains:

Device Type (2 bytes)

i | NULL Terminated self-
15 provided descriptive name
(max 32 chars)

¢ the device-type is one of the following:
20- o 0x0001: PalmOS PDA
o 0x0002: PocketPC PDA
o 0x0003: I2ME display device
o (add more as necessary)
» The self-provided descriptive name will be sent to other conference
25 participants when users join or leave a conference. This must be NULL
terminated. Relay servers should associate this field with this vser in its
internal structures.

30 clbSysLeaveConference (0x00000006)

This message is sent from clients to the relay server when they are leaving the
conference. It usually immediately preceeds a transport connection shutdown by the
client device. Passive peer devices can ignore the message. Relay servers must do

35  the following:

- ifthis is the last user for this conference then the conference is shut down




Enabl e or disable (2 bytes) The status is either: 20 10 April 2006

CLB_DI SPLAYUPDATE_ENABLE (1) - yes, send nme DUMs.

CLB_DI SPLAYUPDATE DI SABLE (2) - no, do not send nme DUMs. 25 cl bMsgBat on
(0x0000000 | S, message is used to communi cate requests _and responses to
requests fo Obr:{)"lﬁgmbat‘on. When a conference is in "proj ec?ST’Uﬁ‘Bgéﬁg)onl y one
devi ce can send Display Update Messages (DUVB) and Data Edit Messages
(DEMB). It must possess 30 the baton in order to send these nessages. The

payl oad for thischipssageusRitdhffencdidbdie Adly B8R cf denBMicdand SRAsAOr i | 2006 WO
03/ 043301 PCT/ U()gé 30RAS a3 $ncl@EOR MCeklsRy mﬁ%elkepaﬂagmts hdwgyih@! | owi ng:
CLB_BATON REQUES], ch%iat:him%rﬁa%.@ £d 4B bk @BkiERhdNg the baton 5

CLB_BATON. GRANT - the sender 1s granting possession of the baton
CLB_BATON GRANT %@Eﬁ] : vice that possesses the baton
di d not %Iespond%gg%%% q%agg%rtglﬁ%?ﬁggef ore gives up possession of
the baton .. CLB BATON DENIED (4) - the sender is denying the request to
give up the 10 baton CLB PRQIECTOR MODE CANCELLED (5) - the conference is
| eavi ng pr olbSysbisenBtidus @xH08008) Messages 15 Conf erence nessages can be
sent fromclients to the relay server, fromthe relay server to clients,
...or from peer to. Paefessaf it dne oM thEShAGASeras fetivd clivi tevieds hen 4 osevar ded to
the other c ig\% de.vi(g‘g_sl%é)ﬁ]at he, rel ay server (but not back to the

ori gi natP nghdseuherdgine SPRUFIEAC message can be determined by masking
,off the upper 16 bits and the lower 8 bits of the 32 bit nessage type. For
exanple: if( negrhk MesHPOPEFIOL fpr this mdssage &: conf er ence nessage 25

Status (2 bytes)

15 B .| NULL Terminated self-
provided descriptive name
(max 32 chars)

¢ The status is either:
20 ¢ 0x0001: user has joined conference
' e  (0x0002: user has left conference

o The descriptive name is the same as that provided by this client in the
_ ¢lbSysJoinConference message.
25

- ¢cIbSysNewDocument (0x00000008)
This message is sent f:o_'r_;_l_the relay server to client devices upon receipt of a
30 clbSysSetDocument message from one of its clients. Its purpose is to notify the
remaining clients that the conference document is available to be retreived. Normally

the client devices will then send a clbSysGetDocument message to the relay server to

obtain the document.

‘This message is not valid for peer-to-peer Collaboration sessions and must be

35  ignored by receiving devices in this situation.

22




For conference nessages originating on a client (i.e. not4¢abay®dsto the
client by the relay server) the user-ID in the header is its own user-1D.
For conference nessages relayed to clients by the relay server the user-ID

in the hea‘iﬁéoéﬁ golﬂe originator's user-1D. 30 cl bConf Datl,@:%g@;snghi S
nmessage i s use $3%i ndi cate some type of change in the conference docunent.

It can be sent fromclient to relay server, relay server to clients, or
from 35 peer-to-peer. Upon receipt of this nmessage the relay server wl|
forward the messagepagfoad Bf Hihdssad@@entdid: 03/ 043301 PCT/ US02/ 35673 unchanged
to the other clients. The relay server will also update the master
docunent. [not in initial version] The payload of this nessage is dependent
upon the applications that are conferencing. It is the application's
responsibility to format the jaﬁgﬁggﬁﬁﬁﬁ%ﬁﬁ%?g 5 The protocol wll
sinply set the nessage type ip the ngg@ggt eaderjto cl bConf Dat aUpdat e and
del i ver fhe data to the reciplent. 1 ta Versioph (2 bytes) 15 20 In order
for the application to determne 1T it can interpret and handl e the data
the protocol specifies that the first tow bytes of the nessage will contain
fields for version of the data contained in the nmessage. Start of data
¢l bConf Di spkelhSys@GxtPocinient(@x6690@0009)used to indicate some type of change
in the dosplay of the conference docunent. It can be sent fromclient to
relay server, relldymssayss sém fromi cbiits to relay sdrvasopiesn pta-tpeer. Tbpon recei pt
.of this nessage the relay server wll forward the message unchanged to the
other cli enP&Possds tpipbiai ?8%“8’?%% ‘ém‘ﬂ’gssa'ge i s dependent upon the
~applications that are conferencing. It i's the application's responsibility
to format the daporfreceiptiof thigmesagahe relihcerperok deatcewing pest dgyicg mst t he
nmessage typeqnlég?etpfl'ne message eader llgé)yssé: bConf ss%élg%;./Updat:e and deliver the

U

data to t he® ogypent e clienfinac ocument me:

15 - The payload of this message contains: =

NULL-terminated name of
document

20

If there is no document name in the message {(indicated by either no bytes at
all in the payload or a single 0 byte [the empty string]) it is assumed the receiving
device knows which document is the conference document and will respond with it in

25  the clbSysSetDocument message.

clbSysSetDocument (0x0000000A)

30 There are three situations in which this message can be sent:

e when a peer device wants to send the conference document to the relay server
_ so that it may then be distributed to the other clients.
- o when the relay server wants to send the-conference document to the clients.
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In order for the application to deternmine if it can interppepripgsbehandl e
the data 30 the protocol specifies that the first four bytes of the
nmessage will contain fields for application type and version of the data
cont ai ned it ssage. 10 April 2006 WO 03/043301 PCT/ 3
Applicati on&f)y%g“ bytes) 5 Data Version (2 bytes) St artpyg%écéggzlo

cl bConf Text This nessage can be sent fromclient devices to the relay
server, fromthe relay.server to client devices, or fromeither peer in a
peer-to-peer sgsghen PAWVickd 478 confereitidg®ind bhEwh 16A3Ad Ak kotleraesi On has
been opened. 20 h&uﬂﬁv-tgﬁl%[iﬂﬁe? th(g0 rregsagggihhead‘gr descri bed previously the
cl bConfrext Msg contailns terminated ASCI| text for the nessage

i medi ately fol | pw : 0l | Al fedd BV ERG:

Nul | -term nat ed %%C%IE%M@%%?% et@%%%%@%h%t%a{%er tf{éé passive or the
active dévi aseseagn tcdbtaetht decuGudnt ddstimad saye ttealosingmt &t “diskily tinme sinply by

cl osing down the transport connection. 25 if the text is to be delivered
to just one user - ts Il A d dthstendto bytes. |f
t he nessage is t%g%@fﬁ)’gb& otgpﬁe%é%@, or t?ﬁ?fsyalﬁs a peerlnto- peer

conf erence, thdtemnew henferahaseloCubdaEls avaikblehya a ¢lbIysHewDpeumanpumedsggees. 10 Apri |
..2006 WD 03/ 043301 PCT/,USO2/ 35673 ferencin l.aboration Protocol .
APl (CCP AP?@P‘ Eﬁ‘ﬂ‘ﬁ‘g%‘ }gl‘%ﬁf ogg%%f%g[‘a%nd%ﬁetﬁ? Iéevfg'{é(?&elg' Fed l'JA(f:)lzpas t he control

bl ock i s pasisSgsGetiDocuaeatMesfagacti on of the Coll aboration |ayer and is al so
.passed by the Coll aboration layer into the transport nodules. It can be

. consi dgrlﬁd t he :-fifi‘ﬁél?aho%&%&&s“nﬁe%sa%‘éc&ﬁﬁns‘?”t |. re protocol stack. It

NULL-terminated name of
document

15
Document itself

20
¢ The device receiving the document can determine when the entire document
has been received using the total-bytes field of the message header. Once the
entire document has been received and saved the application can act upon the
document (perhaps by loading it).
25

clbSysSetDocumentResponse (0x0000000B)

This message is sent from clients to relay servers or from peer-to-peer. The
30  purpose is to let the other side know that it received the conference document just sent

in a clbSysSetDocument message.

The payload _of this message contains:
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tracks state, address, connection type, nunber of bytes ragepriegodeor the
current incom ng nmessage, and other things. This structure is declared in
the main nodule 10 interfacing with the Coll aboration | ayer and al so

avai l abl e ern in the nodule the contains the ' L&ation
event | oop%?ﬁ{g?ﬁg%hﬁs little reason the application shour?cggﬁghﬁsh%r r eadi ng
or changing the wvariables in the control block structure. Those instances
are noted in this docunent. 15 TSRCt| Bl ock gC I Bl ock; 20 25 30 35 Function
APl cl bGetLibVersion Untl1l6 clbCetLibVersion( void Description: CGet the
version of the Collaboration library. Note this is independent of the

Col | abor ati on pr ¢ghoashs ¥eitedron. Exanple: if( clbGetLibVersion() 1= 0x0103
); [/l error clbRun void cl bRun( void); Description: Check for pending
events, wite any pendi ng outgoi ng nessages, and give the SR (transport)

| ayer sonme CPU tipe.. This function nust be called fromthe WO 03/043301

|l oop in fhe apbl Pﬁtﬁ@ﬁ@%ﬁ?@?@%@&gf@?&w e: // in the app's main
event |oop. db ELBQSEZDOSREPANSE_BER(PBDeewngnt waypataseesyehintackevent , 10 );

/'l Ask systemto handl e event.

cIlbMsgSetDisplayUpdateState (0x0000000C)

10
- This message is used to specify if the device sending it wants to or does not
want t(‘J'_. receive Display Update Messages (DUMs).
_ The two byte payload contains:
15 _
Enable or disable (2 bytes)
The status is either:

20

e CLB_DISPLAYUPDATE ENABLE (1) - yes, send me DUMs.
CLB _DISPLAYUPDATE _DISABLE (2) - no, do not send me DUMs.

25 clbMsgBaton (0x0000000D)

This message is used to communicate requests and responses to requests for
the baton. When a conference is in “projector mode” only one device can send

Display Update Messages (DUMSs) and Data Edit Messages (DEMs). It must possess

30  the baton in order to send these messages.

~ The payload for this message contains:

Batt_in Action (2 bytes)




if (false == SysHandl eEvent (&event)). // rest of system@vgpi2006
handl ers. ... cl bConnect Err cl bConnect( TSRCtl| Bl ock *ctl Bl ock, TQutput Type
xPort, Unt32 confID, Unt32 userlD, Untl6 appType, Char *password );
25 Descr.iptji.on: rts the process of establishing a Col i sessi on.
The appli C‘?&‘SP%%%&EQ set the type of connection desi redlpgi}r?%&és‘%gl l'ing
this routine. It nust also set the |IP address and port in ctlBlock before
calling if attenpting a TCP/IP connection. This is an asynchronous call.
The caller will be notified of a connection via a CLB CONNECTI ON _UP event
on the event queue. 30 Paraneters: «ctlBlock xPort conflD 35 userlD
appType passVr gpdbhidaRibh RustDebhs 8fthd RIIBRHgEr control bl ock transport
type (IR or TCP/IP, see sr.h) conference id; entered by user via U user
id; entered by user via U application;, known by application. e.g.
Qui ckWord PasswelE_POTONaRE 1 (Dhafhg sepdsr g iggitesting theb3 e ock. connType =
appPr ef s5>Last*Tr GhBpBATON, GRANTED (Prpihe pendgas pRRdRgpasesFieR pf the bafon
gCt | Bl ock. passi vEMBABATONaGRANTHICIIUB_d€k TBYEQURAITthe davieg that0; 45
gCt | Bl ock. byt es Exgsetstesdiichatiublid mot@gspond to the baton request and therefore gives up
- possession of the baton
e ..CLB BATON_DENIED (4) - the sender is denying the request to give up the
10 ‘baton
e  CLB PROJECTOR MODE CANCELLED (5) - the conference is leaving
e ' “projector mode.

~ Conference Messages
15
' * ~Conference messages can be sent from clients to the relay server, from the

relay server to clients, or from peer to peer. Conference messages are automatically
forwarded to the other client devices by the relay server (but not back to the

originating device).

20 A conference message can be determined by masking off the upper 16 bits and

the lower 8 bits of the 32 bit message type. For example:

if({ msg & OxQ0000FF00 )
// it’'s a conference message

25 ‘
For conference messages originating on a client (i.e. not relayed to the client

. by the relay server) the user-ID in the header is its own user-ID. For conference
messages relayed to clients by the relay server the user-ID in the header is the

originator’s user-ID.

30
clbConfDataUpdate
This message is used to indicate some type of change in the conference
document. It can be sent from client to relay server, relay server to clients, or from

35 peer-to-peer. Upon receipt of this message the relay server will forward the message
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gCtI Bl ock. conf | D= prefs.confl D gC | Bl ock. user| D = pref s102gfil %06
bCt | Bl ock. bRecei vi ngDocunent = fal se; StrCopy( gCl Bl ock. password,
pGadget - >appPr ef s- >Last Passvvord 30 10 April 2006 WO 03/043301 { // set up

addr ess st it Bl ock. connType== ETCQut put TCPI P 5
gCt | Bl ock. UM)P f %I Pl nfo.addr String, "192.168.1.1", MK@)I}%@%SS CHARS
); port is in host-byte order gl Block. info. TCPIPInfo.portNum = StrATol (

10 COLLABORATION-PORT } else // has to be IR for this version 15 20 //

not hi ng to dRchahfedab Bo@mnse clidntsk Bt hdyatver willGllsBlyrlade teanasky pe, .

gC | Bl ock.confl D, gCtl Bl ock user| D, ETAppTypeQui ckword,

gCt 1Bl ock. p&esimsng / 7‘7”” frifés! penviorlcT/ US02/ 35673 { FrnCustomAl ert( ErrorAlert,
"Error starting connection" 25 NULL, NULL ); } 30} // now wait for

CLB_CONNECTI ON Uhepiyidad of this message is dependent upon the applications that are
conferencing. It is the application’s responsibility to format the data for this message.
5  The protocol will simply set the message type in the message header to

cIbConfDataUpdate and deliver the data to the recipient.

In order for the application to determine if it can interpret and handle the data
the protocol specifies that the first tow bytes of the message will contain fields for

version of the data contained in the message.

10 .
Data Version (2 bytes)
15 Start of data
cibConfDisplayUpdate
20
This message is used to indicate some type of change in the display of the
conference document. It can be sent from client to relay server, relay server to clients,
or from peer-to-peer. Upon receipt of this message the relay server will forward the
message unchanged to the other clients.
25 The payload of this message is dependent upon the applications that are

conferencing. It is the application’s responsibility to format the data for this message.
The protocol will simply set the message type in the message header to

¢lbConfDisplayUpdate and deliver the data to the recipient.

In order for the application to determine if it can interpret and handle the data
30 the protocol specifies that the first four bytes of the message will contain fields for

application type and version of the data contained in the message. '

27




cl bListen 35 Err clbListen( TSRCtI Bl ock *ctl Bl ock, cl bAppAg@?mfmssi onCB
accept SessCB ); Description: Starts "listening" on the specified connection
type. The connection type is specified in the ctlBlock.connType field. Set
it to the Sggired transport before 40 making this call. This is_an
asynchr onoud8C &% \wen a connection is established the PEXUPBFRI1 be
notified via the CLB_CONNECTI ON_UP event on the event queue. Paraneters:
ctl Bl ock Pointer to connection control block. accept SessCB Pointer to
cal | back function to verify acceptance of 45 session. Exanpl e: :
gCt | Bl ock. connType ETQut put TCPIP; // or ETQutputl R 50 gCtl Bl ock.connHdl
-1; gCl Bl ock. passiveMbde= true; 31 10 April 2006 WO 03/043301
PCT/ US02/ 35673 gCt| Bl ock. conf |l D mp#licati D suserl D = 0O;
gC | Bl ock. byt esRcvdThi sMsg = 0 g'm?! B!(g%. ~3§-§=}év ectedThi sMsg = 0; 5
gC | Bl ock. bRecei vi ngDocunment = O; Data(Vegpiid (2Byeek. connType == ETCQut put TCPI P
{ gt Bl &ck.info. TCPI Pl nf 0. addf-StringlO-—=20;gCt{ Bl ock.
i nfo. TCPI Pl nfo. port Num = StrATpl ( 18taB@fABORATI ON- PORT } ---- 1f(
cl bLi sten( &gCtl Bl ock, Accept Sessi-onFunc )} = ETCIBOK { 15 FrnCustomAl ert (
ErrorAlert, "Error listening”, NULL, NULL ); clbGetConflD 20 25 Err
- cl bGet.Confl D( TSRCt I Bl ock *ctl Bl ock, e -

10

clbConfText

)

‘This message can be sent from client devices to the relay server, from the

relay server to client devices, or from either peer ina peer-to-peer session, at any time

15 afterthe Collaboration session has been opened.

In addition to the message header described previously the clbConfTextMsg
contains NULL terminated ASCII text for the message immediately following the
header.

20 Destination User ID (2 bytes)

Null-terminated ASCII text

25

» ifthe text is to be delivered to just one user that user-ID must be placed in the
30 first two bytes. If the message is to be delivered to all users, or this is a peer-
' to-peer conference, then the value 0xFFFF must be in the first two bytes.

Session Shutdown

35 Either the passive or the active device can close the Collaboration session at

“any ﬁme simply by closing doWﬁjthe transport connection.




- TOUt put Type xPort, Unt32 userlD, Char *passWrd ); DeschpppripzuoeSt arts
_the process of obtaining a conference ID for a new conference. 1In a
peer-to-peer conference the passive device will call this function to
register itg ol afdress with a well-known server. An aCtpic‘ffiJsfdes%t can
then use the contference ID returned to the passive device t0 connect to
t he passive device by connecting to the 30 well-known server and then
being redirected. The results fromthis call will be passed to the
application via fg@:c%' j f@ E V(tl@pqﬁil)w Il contain
t he new confer en?gﬁll D. The gggﬁ‘?gﬁ%ﬁ?ﬁbﬁﬁ cE) %rllqcall cl blisten to go
into listen de. Paranmeters: ctlBlock pointer to nmaster control bl ock

xPor t transdgﬁ")'itrf’!/ﬁo‘(kl? or TCP/IP, see sr.h) wuserlDwuser id; entered by
user via U 40 passWwrd Password for this user. Null-term nated. Exanple:

i f( cl bG8t ConThetrugiyeiretie, as #5 capirefGlackisnarsed brie Fygmefunctipnaf Bicock . user | D,

et 11 ng. Conrar S iopler it F ppe RHeC B Bla 1 8 Bl P84 043301

cl bSendMsg P®TRIESORLBEET@nsdered:the Sestanttny¢tuRIRehd eBfirsgiotoedt] sBtkodk, TO bMsg
*clbMsg ) 115.:101{8 state, address, connection type, number of bytes received for the current

- “ inconﬁ;zg message, an& 6fher thing.s.. This structure is declared in the main module
10 interfacing with the Collaboration layer and also available as an extern in the module

the contains the main application event loop.

There is little reason the application should be cither reading or changing the

variaﬁies in the control block structure. Those instances are noted in this document.

15  TsrRctlBlock gCt1Block;
Function API
¢lbGetLibVersion

20

UIntlée clbGetLibVersion( void );

Description: Get the version of the Collaboration library. Note this is independent
of the Collaboration protocol version.

25
Example:
if( elbGetLibVersion() != 0x0103 };
30 // error
clbRun
void clbRun{ void );
35

Description: Check for pending events, write any pending outgoing messages, and |
e give the SR (transport) layer some CPU time.- This function must be called from the —
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Description: Wites the data in the Col |l aboration message 1b@pkihzoosur r ent
connection.. The caller is expected to create the nessage using the

cl bCreate call, copy the data into the buffer, then call this function to
do the writy [,S is an asynchronous call. The caller_w.l]l he notified
of success’f%’p%%/co)“r-%p letion of the wite via an event on thé’c%mé%?%"ﬁt gueue.

15 Paraneters: ctlBlock Pointer to connection control block. outBuf
~Pointer to buffer to be witten. Returns: ETCLBOK ETCLBErr ETCLBErr State 20
Exanpl e: No 1867 iafthe dpplicatioS S Ridin ¥bi&t 186pSSage because the stack is currently

busy sending another nessage or there are too many pendi ng out goi ng
nessages thgggipgee. VWon't wite this message due to a state issue, for
exanpl e, trying 4 cnSeRf AnskinSRleay 14pglat e nessage while you don't have the
bat on. Cidar | o@al Buf [ MAX_TEXT _LEN], *payLCad; Td bTextMsg *cl bMsg; 25
create a Col | aboration nessage (text to be sent is already in "local Buf")
cl bMsg = (TA bTestan' #y¢iBtckatie( cl bMsgText Msg, gCtl Bl ock. confl D,

gCt | Bl ock. user |1 D, ocal,Buf ) + 3 ); // copy the data in paylLoad
= (Char m)CLB_BUIE{tAG\%%I‘?r ﬂ%ll(g%al’) Ei‘ )2; payLoad[Q = 0; 35 StrCopy( paylLoad,
| ocal Buf ); If sendsktsysdsn dd parmabdseadhsg( &gCil Bl ock, (TA bMsg *)cl bMsg )

1= ETCLBOK { .if (false == SysHandleEvent (&event}) . .
. // rest of system event handlers....

15
clbConnect

Err ¢lbConnect { TSRCt1Block *ctlBlock,
TOutputType XxPort,
20 UInt32 confID,
: UInt32 userlD,
Ulntlé appType,
Char *passWord };

25  Description: Starts the process of establishing a Collaboration session. The
application must set the type of connection desired before calling this routine. It must
also set the [P address and port in ctIBlock before calling if attempting a TCP/IP
connection. This is an asynchronous call. The caller will be notified of a connection
via a CLB_CONNECTION_UP event on the event queue.

30
Parameters:
ctlBlock pointer to master control block
xPort transport type (IR or TCP/IP, se¢ st.h)
conflD conference id; entered by user via Ul
35 userID user id; entered by user via Ul
appType application; known by application. e.g. QuickWord
passWord Password for this user. Null-terminated.
Example:
40

gCtlBlock.connType = appPrefs-sLastTransport; // IR or TCP/IP
gCelBlock.connHdl = -1;
gCtlBlock.passiveMode = false;
gCtlBlock.bytesRevdThisMag = 0;
45 gCtlBlack.bytesExpectedThisMsg = 0;

gCtlBlock.confID = prefs.confID;
gCtlBlock.userID = prefs.useriD;

, bCtlBlock.bReceivingDocument = false;

e StrCopy{ gCtlBlock.passWord, pGadget-sappPrefs-s>LastPassword );
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40 FrnCustomAl ert( ErrorAlert, "Error updating renote deviopril 2ddsL, NULL
); 33 10 April 2006 5 WO 03/043301 PCT/ US02/ 35673 // wait for confirmation
of send via the CLB WRI TE_COWLETE nessage // before sendi ng anot her

cl bDi sconnegb obd3ssdd bDi sconnect ( TSRCt1 Bl ock *ctl Bl ock ) ;pciisBRssgss ption:

D sconnects the open connection. This is an asynchronous call. The «caller
wll be notified the connection is closed via an event on the event queue.
A cl bMsgLeaveConference nessage will be sent out prior to shutting down the

connection. 15 Paraneters: ctl Bl ock Poi nter to master control bl ock.

clbCreate 20 TC ad%"leﬁbsé gType, U nt16 conflD, U nt16
userI D, Int32 n lgél%e%g?%l *RECRDET Ell:%- I\gi\gells’n%a Col | aborati on message with

t he headqr fill ed @QN@@Q(té&@lgaécmayﬂoomlﬁﬁagyaa‘dgsmng| |l ed. The nunber of
bytes is the nunber neededibmnnst.herpayl oad only; this function wll
automatical |y account for MRRIPRRBRFE GHAREhIs header. |t returns a pointer to
t he nessage header/"gaﬁ’i‘t&t ihap dPpr-@YtherdfEssage itsel f). Use the CLB BUF_ADDR
macro tojget.. %ﬁg}"g@e‘?ﬂbﬁﬁ%ﬁﬁ" RRFEVESS 5530 Par anet ers:  Message type
Exanpl e:" ¢l A g cl bMsgConf Dat aUpdate. Conference ID Unique IDto
identify desiredi&nnf eeneend @r $F WREs veddseh | D Unique ID to identify this
--user to-server. {Nunber of bytes Payl oad only; do not count nessage header.
35 40 Exl%npl e: Sfdr/ pkhige &0 fse see comments for cl bSendMsg)

T 1f( clbConnect ( &gCtlBlock,
: . gCtlBlock.connType, .
- gCtlBlock.confID,
20 - gCtlBlock.useriD,
: T ETAppTypeQuickword,
gCtlBlock.passWord )} '= ETCLBOK )

{ .
FrmCustomAlert{ ErrorAlert, "Error starting connection",
25 NULL, NULL }; '

// now wait for CLB_CONNECTION UP event
30

clbListen

35 Err clbListen( TSRCtlBlock *ctlBlock, clbAppAcceptSessionChB
acceptSessCB )

Description: Starts "listening” on the specified connection type. The connection type
is specified in the ctiBlock.connType field. Set it to the desired transport before

40  making this call. This is an asynchronous call. When a connection is established the
caller will be notified via the CLB_ CONNECTION_UP event on the event queue.

Parameters ctlBlock Pointer to connection control block.
accepiSessCB Pointer to callback functmn to verify acceptance of
45  session. .
Example:

gCtlBlock. connType ; ETOutputTCPIP // or ETOutputIR
50 gCtlBlock.connHdl = :
' - gCtlBlock. pa351veMOQQm5_true,
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cl bSendDocunent Err cl bSendDocunment (  TSRCt | Bl ock *ct| Bl ockg A@hmoo’edocNarre
Untié conflD, Untl6 userlD); Paranmeters: 45 ctlBlock Pointer to
connecti on control bl ock. docNanme Nanme of docunent to send (NULL

t erm nat ed) 10 April 2006 WO 03/043301 PCT/ USOZ/ :&i,gi&ls gﬁr ence ID
Conf er ence hdo urrent conference. user |D User %? (J¢) Creates
anew cl bSysSet Docunent nessage with the correct header 5 information,
sends the nessage out, and also finds the docunent database and sends it.
Exanpl e: cl bSendbosus®nténsed I-Bb,ock, "budget 2002. pdb", 10 ctl Bl ock->conf I D,
ctl Bl ock->user | lgcj1eidiot. eserTini=soi s an asynchronous nessage and will result
in a CLB WR TED@I}BMMDEE?E?W@HFM%eFrPg sent to the application after the

0 04%39%

recei vi ng. devi céc ﬂT;fzgﬁiq 'of t he docurment with a 15
cl bMsgSet Docurerff ec%g gesr ek hch: Sjate 20 void clbChangesSt at e(
TSRCt 1Bl ock *ctl oc TSt at usType newsSt a Description: Changes state

vari abl e nenber ofgcttlﬁoelaﬂhfoohcmbnﬁb atdarmﬁmh§£t0at=eo Valid states are
defi ned by t he TStegtlRPyipentoyperdeinfotyogeef = oAl { // active and
passi ve 18t atCEBLABPRAZEPM8PRR UsDown, ETConnStatusUp, // active states 30
ETConnSt at usUpPéndl ng, ETConnStatusAut hQut Pending, // passive states

if( clbListen( &gCtlBlock, AcceptSessionFunc ) != ETCLBOK )
{
15 FrmCustomAlert{ ErroraAlert, "Error listening", NULL, NULL );
3.
clbGetConfID
20 g ‘ '
Err cleetCoanD( TSRCt1Block *ctlBlock,
TOutputType XPort,
UInt32 userlD,
Char *passWord );
25 '

Description: Starts the process of obtaining a conference ID for a new conference.
In a peer-to-peer conference the passive device will call this function to register its IP
address with a well-known server. An active client can then use the conference ID
returned to the passive device to cotmect to the passive device by connecting to the
30  well-known server and then being redirected.

The results from this call will be passed to the application via the CLB_CONFID
event in which the evtData32 will contain the new conference ID. The application
should then call clbListen to go into listen mode.

35
Parameters: ,
ctiBlock pointer to master control block
XPort transport type (IR or TCP/IP, see sr.h)
userID user id; entered by user via Ul
40 passWord  Password for this user. Null-terminated.
Example:

if { clbGetConfID( &gCtlBlock,
: gCt1lBlock. connType,
45 : gCilBlock.userID,

gCtlBlock.passWord ) i= ETCLBOK )
{ o -
~ FrmCustomAlert { ErrorAlert "Error getting Conference ID",
_NULL, NULL );
50
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ETConnSt at usLi st enPendi ng, ETConnSt at usLi st eni ng, -35 10 April 2006
ETConnSt at usAut hl nPendi ng, ETConnSt at usDownPending } TStatusType; The
application should only ever use ETConnStatusDown, ETConnStatusUp, 40
ETConnSt at [ nPendi ng, and ETConnSt at usLi stening. Th her. states are
managed i ntl{g{jﬂgﬁg‘g%% t he Col | aboration nodul e. For exanpl gcg’%"ﬁ%z’sg%ﬂl i cation
must set the state to ETConnStatusUp upon recei pt of the

CLB_CONNECTI ON_UP event 35 10 April 2006 WD 03/043301 PCT/ USOZ/ 35673 set
the state to ETConnSt at usDown upon recei pt of the CLB_CONNECTI ON_DOAN
event set ftciuSesdMige to ETConnSt at usDown right before starting a new
connecti on set the state to ETConnSt at usLi stenPendi ng ri ght before

calling clbListen 5 set the state to ETConnSt at usDown when canceling a
listen P ra#éfé’rlgsend%%gl( HIS8eR BPesiknt 425k c GRtHVEP SFWER )'new state See valid

ol bGot pZerg%g“’ o 3 %%w é@ﬁ%ﬁﬁﬁ%&%ﬁﬁﬁ& et 9&1 m&y % Dot N,

Int16 nmax galjer 1 OPY | ayer to

ctio otg h é:
get the na é‘ B He Tﬂﬁ'& Hé?/‘i“baé furn result
in NULL-tern g Wb Pegotifie %"é’?” ul coppgletiqn aihe vt vbaeand%’ﬁﬁtrﬂ’j‘é t upon the
. transporlf. PB‘I”“ &ﬁ%‘ﬁ'pl e, for TCP/IP it will.return an. |P address in the .
form of "192. F‘E‘Pm? 1" 25 Paraneters: ctlBlock Pointer to control bl ock
peerName Bu t§818| ace rP%ls lflm' to connection control block.
- outBuf ~ Pointer to buffer to be written.
15 -
Returns
~| ETCLBOK No error. .
| ETCLBEn Can’t send this message because the stack is currently busy sending
another message or there are too many pending outgoing messages
the queue.
ETCLBErState | Won't write this message due to a state issue, for example, trying to
send a display update message while you don't have the baton.
20  Example:
| Char localBuf [MAX TEXT LEN], *payLoad;
TClhTextMsg *clbMsg;
25 ' // create a Collaboration message (text to be sent is already in
// “localBuf")
clbMsg = (TClbTextMsg *)clbCreate( clbMsgTextMsg,
gCtiBlock.conflD,
gCtlBlock.userlD,
30 e Strlen({ localBuf } + 3 );
// copy the data in
payLoad = (Char *)CLE BUF_ADDR{ clbMsg ) + 2;
payLoad[0] = O;
35 StrCopy( payLoad, localBuf };
" // send it out
" if({ clbSendMsg( &gCtlBlock, (TClbMsg *)clbMsg ) != ETCLBOK )
{ .
40 ' FrmCustomAlert ( ExrorAlert, "Error updating remote device",

NULL, NULL );
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maxchars .of peerNane Size of buffer 30 cl bGet Local Addr void April 2006
cl bGet Local Addr ( TSRCt | Bl ock *ctl Bl ock, Char *l|ocal Addr, Int1l6 maxChars );
35 40 45 Description: Makes call to transport (SR) layer to get the nanme in
string for his, the local, device. WIIl return r '
NULL-term %8’2‘{4 3c?§m in local Addr. The nane wll be depgﬁyg%‘?}sgﬁﬁ%n t he
transport. For exanple, for TCP/IP it will return an |P address in the
formof"192.168.1.1". Paraneters: ctlBlock Pointer to control block
| ocal Addr Buf f e/ twaiplrat @ ohfistion BBXha N a ofhe| @eatrddel coBitem of buffer 36
10 April 20@6ssmg8\0 03/ 043301 PCT/ US02/ 35673 cl bAppAccept Sessi onCB t ypedef
ETClbResponse (¥£IPBIpSAREEHSAsPYNCB) (Char *user| D, Char *passWrd,
U nt16 agpType, Char *renoteAddr ); Description: Application callback
function toc%?ﬂc&ﬁﬂmktf application wants to accept 10 incom ng sessions.
This is passed 1Th as a paraneter to the clbListen call. Passing NULL
I npl i es approval of all incom ng sessions:-Wen an i ncom ng sessi on cones
in the |ibraty cwbdibedmakée t férecfrunad k@nemd r;eact according to the response
indicated by the return code. 15 cl bGet ConfStatus U nt16 cl bGet Conf St at us(
TSRCt | Bl16ck DestripBloncRisyonng@s (e speni qonnegtion. Rbisis amsasyimbranpesgeHallhe/ar i abl e t hat
..tracks the ftdler will brrpotified theenfirectamdeclbsdivia arevpondhe sventguene. not ( PRQAJECTOR
MODE) A clbMsglLeaveConference message will be sent out prior to shutting down the

connection.

15 Parangeters: S
‘ - “ctiBlock Pointer to master control block.

clerééte '

TClbHeader *clbCreate( ETClbMsg msgType, UIntlé conflD, UIntlé
userID, Int32 numByktes };

Description: Creates a Collaboration message with the header filled an and the

25 payload ready to be filled. The number of bytes is the number needed for the payload
only; this function will automatically account for the room for the header. It returns a
pointer to the message header (and therefore the message itself). Use the
CLB_BUF_ADDR macro to get access to the “payload” address.

30 Parameters;

Message type Example: clbMsgConfText, clbMsgConfDataUpdate.
Conference ID Unique ID to identify desired conference to server.
User ID Unique ID to identify this user to server.
Number of bytes Payload only; do not count message header.
35 - :
Example: (for example use see comments for clbSendMsg) -
clbSendDocument
40
. Err clbSendDocument ( TSRCtlBlock *ctlBlock, Char *docName, UIntleé
confin, UIntlé userID };
Parameters: o :
- 45 - ctlBlock - . Pointer to connection control block.
e - - docName - Name of-document to send (NULL terminated) -

=34




if this device has baton or not (HAVE_BATON) 25 An appli cabiapfl 2008 check
the status of the bit fields using this call. Paraneters: ctlBlock Pointer
to connection control block. 30 Exanple: if( clbGetConfSt at us( ctl Bl ock )
& PRQJECTO%-V% cil bRequest Baton 35 Ui nt 16 cl bRequest Ba I Bl ock
*ctl Bl ock )5 Sl ption: Creates and sends out a cl bMsg aton rressage W th
CLB BATON REQUEST in the nessages payload. Starts a tinmer so that if the
other side doesn't respond within BATON REQUEST TI MEQUT seconds the stack
will 40 send upcanfblReBATON_STATUSCEMBRhce/M Br durfel ¥k feRingé. at us.
Parameters: ctlBlogl Pointer to copmpgegbi on control block. 45 Returns: 37
10 April 2006 WD 03/043301 ETCLBOK ETCLBErr No error. PCT/US02/ 35673

Anot her bat Qesérgshiest GréatRn@dnidhSyyictivdonhenfestdgaRetithpeiieadpadeFxanpl e:

cl bRequest BaBihatidd Gehd? tRE HedsageDut hidRag Shdi/@itintEht d@tahse and sends

cl bRegi ster gvent CB( cal | BackFuncPt r ); Description: Register a callback

function that will be called when the stack has an 10 event to send to the
appl i cati ongxhiipigvents that can be sent are listed in the Events section;
- Paraneters: cal | BackdEupeRbsculReitnt @nBlogk cabhdyackook bt on that will handl e
the 15 d@ent. This function nust RlackecPoiPoithopkorettype:’ Bool ean

.CBFunc( QEvent Type *evt, void *ptr ); 20.
Note: This is an asynch:onous message 'and will result in a

CLB_WRITEDOC_COMPLETE event being sent to the application after the
receiving device has acknowledged receipt of the document with a
15 clesgSetDocmnentResponse message.

cleh,éjij;_lgeState

void ¢lbChangeState( TSRCtlBlock *ctlBlock, TStatusType newState ):
20
Description: Changes state variable member of the control block to new state. Valid

‘states are defined by the TStatusType typedef:

typedef enum

25 |
// active and passive states
ETConnStatusDown,
ETConnStatusUp,

/f active states

30 ETConnStatusUpPending,

' ETConnStatusAuthOutPending,
// passive states
ETConnStatusListenPending,
ETConnStatusListening,

35 ETConnStatusAuthInPending,
ETConnStatusDownPending

} TStatusType;

The application should only ever use ETConnStatusDown, ETConnStatusUp,
40 ETConnStatusListenPending, and ETConnStatusListening. The other states are
managed internal to the Collaboration module. For example,

The application must o
« set the state to ETConnStatusUp upon recelpt of the
45 ~ CLB_CONNECTION_UP event




The cal | back function nust return true if it handled the quefy aas fal se g
ot herwi se. Exanple: clbRegisterEventCB( nyEvent Handl er ); Constants 25
This section will list the constants (#defines) and types (typedefs) used
in the Col on protocol. 30 CLB VERSION Si npl e ver, e.
bytes. Nbst"vgfad{rif?%dllcant byte is major version; |east si g%:T CZ%%Hbyte S
m nor version. This value is placed into every Col |l aborati on nessage
header by the Coll aboration |ayer. 35 #define CLB VERSI ON 0x0102 // hi byte

Mej or ver si on, o | Getid fate 1H Ionk StatbDHwkFbnlsbRipyBREE ON Li brary version
nunber. Two byt egr BVeSINNEEIMON | g@leeyélﬁ |s ITB.J or ver5| on; least 40
significant byfe LiShddf “}&mh&%pendent of
t he protocol ver o{ 35673
#defi ne (;LB LI B mé? 9 &e ﬁH)% 7 cﬁgcl%bﬁ%yte m nor

version 5 Errof ﬁtél% ‘B%fvﬁe e«ilfl%l?h v'bl ues fromthe API
calls and pqssi blt?é ﬁassed to the appl | catlon via events. #define ETCLBOKO

10#define E fef ineETCLBEr 1 State- 2 #def i ne ETCLBENT Pendi ngQut Megs
-3 Message Types 4808 11, gggwegﬁ
cl blVngCDnnect Rqutévgtstate See valid states a ove

never send or receive either a

Example:
clbChangeState( &gCtlBlock, ETConnStatusUp };

15 clee;}?eerNarne

void_éleetPeerName( TSRCt1Block *ctlBlock, Char *peerName, Intlé
maxCha¥s };

20 Description;: Makes call to transport (SR) layer to get the name in string format of
the connected device. Will return result in NULL-terminated form in peerName. The
name will be dependent upon the transport. For example, for TCP/IP it will return an
IP address in the form of "192.168.1.1".

25  Parameters:

ctlBlock Pointer to control block
peerName Buffer to place result
maxchars of peerName Size of buffer
30
clbGetLocalAddr
void clbGetLocaladdr({ TSRCtlBlock #*ctlBlock, Char *localAddr, Intlé
maxChars };
35
Description: Makes call to transport (SR) layer to get the name in string format of
this, the local, device. Will return result in NULL-terminated form in localAddr. The
name will be dependent upon the transport. For example, for TCP/IP it will return an
IP address in the form of "192.168.1.1".
40
Parameters:
ctiBlock Pointer to control block
localAddr -~ Buffer to place result
4-5 ‘maxchars of localAddr - Size of buffer
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cl bMsgJoi nConf erence, cl bMsgLeaveConference, cl bMsgUser St gty 25062

cl bMsgConnect Response nessage; those are sent and handl ed by the

Col | aboration | ayer. The application will pass one of the other valid types

into the cl call. /xx Col |l aboration nessage types FF =

systemrmm'géégﬁﬁg§0000FF00 = conf erence nessages 25y8x08Eg€g%%8%

user -defi ned nessages OxFFO00000 = undefined, 30 35 40 #define #define

- #define #define #define #define #define #define #define #define
#define #define #define #define reserved cl bMsgConnect Request

cl bMsgConneddiizggpoapeSessiddi gConf | DRequest ¢l bMsgConf | DResponse

cl bMsgJoi nConf erence cl bMsgLeaveConference cl bMsgUser St at us

cl bMsgNewDocunent
typedet ETCleesponse {*clbAppAcceptSessionCB} (Char *userlD,

5 Char *passWord,

UIintlée appType,
Char *remoteAddr )}

Description: Application callback function to verify if application wants to accept

10 . incoming sessions. This is passed in as a parameter to the cibListen call. Passing
NULL-implies approval of all incoming sessions. -When an incoming session comes
in the library will call this function and react according to the response indicated by
the return code.

15 ;ﬂ=
clbGetConfStatus

UInt16 clbGetConfStatus( TSRCtlBlock *ctlBlock };
20 Description: Returns the intemnal variable that tracks the following:

¢ if conference is in projector mode or not (PROJ ECTOR_MODE)
» if this device has baton or not (HAVE_BATON)

25  An application can check the status of the bit fields using this call.

Parameters:
ctiBlock Pointer to connection control block.

30 Example:
if { clbGetContStatus{ ctlBlock ) & PROJECTOR _MODE )

| clbRequestBaton

35 UIntlé clbRequestRaton( TSRCtlRlock *ctlBlock );

Description: Creates and sends out a clbMsgBaton message with

CLB_BATON_ REQUEST in the messages payload.. Starts a timer so that if the other

side doesn’t respond within BATON_REQUEST_TIMEOQUT seconds the stack w111
40 send up a CLB_BATON_STATUS event with a GRANTED status.

Parameters: R _
ctlBlock "~ Pointer to connection control block.

45 Returns:

37




cl bMsgGet Docunent cl bMsgSet Docunent  cl bMsgSet Docunent Regpapsie2éhe00000001
0x00000002 0x00000003 0x00000004 0x00000005 0x00000006 0x00000007
0x00000008 0x00000009 0x0000000A 0x0000000B cl bMsgSet Di spl ayUpdat eSt at e
0x0000000C__ cl bMsgBat on 0x00000000 cl bMsgSet Docunent Ready 0x0000000E
#define cl BXRE¥YPbat aupdat e 0x00000100 #defi ne cl bNBgOB%T’Ef‘EﬁF“&?Update
0x00000200 45 #define cl bMsgConf Text 0x00000300 #defi ne CLB_SYSMSG_MASK

Ox000000FF. #define CLB_CONFMSG MASK -'- OxO000OFFO0 #defi ne

QB_USERNSG_NASK.E‘ R E 000 Neron, ' 10
April 2006 WO O03f84S30E—PCTHUS t he
Col | aborati on pr U\,Q@TPQQQ#@ Hggw ces v rve

i C O e X
devices will, conpect to this port. If this protocol becones part of a

product a %xB@PE&' i e regi,stered with 1 ANA (Internet Assigned
Numbers Aut hor i ty])b\.ﬁﬂeéﬁ’lﬁé 2 B TER T oN PR 0800 LB HEADER BYTES 10

Number of. b L0 | I aborati on nessage header. #define CLB HEADER
BYTES (s%zeéﬁ i%ﬁtgﬁ%gﬁgr )

void clbRegisterEventCB{ callBackFuncPtr );

Descrfﬁﬁdh: Register a callback function that will be called when the stack has an
10 event to send to the application. The events that can be sent are listed in the Events

i

section::
Paraﬁié'ters:
- callBackFuncPtr : Pointer to callback function that will handle the
15 event. Th1s function must have the following prototype:

Boolean CBFunc{ QEventType *evt, void *ptr Y;

The callback function must return true if it handled the event and false otherwise.

20
Example:
clbRegisterEventCB{ myEventHandler };
Constants
25

This section will list the constants (#defines) and types (typedefs) used in the
Collaboration protocol.

30 CLB_VERSION

* Simple version value. Two bytes. Most significant byte is major version; least
significant byte is minor version. This value is placed into every Collaboration
message header by the Collaboration layer.

35 #define CLB_VERSION 0x0102 // hi byte major version, lo byte
minor version . :

CLB. LIB_VERSION

Library version number. Two bytes. Most significant byte is major version; least
40  significant byte is minor version. The library version is independent of the protocol
Version.: ' '




CLB_BUF_ADDR 15-Macro'; to allow quick and easy access to1bheripgiost er to

the "payload" in a Collaboration nessage. #define CLB_BUF_ADDR(x) (((U ntB-

*)x) +CLB HEADER BYTES) 20 CLB EVT_XXX BASE This val ues are base values to
whi ch a val L ded to obtain a unique event nunber. j

B EvT sy BRI C  wiet ine CLB EVT CONF BASE 1000 #d P??ﬁfgb%gsm USER
BASE 2000 CLB_ Message Constants 30 These val ues are associated wth
nmessages that go on the wire. The nessage they are associated with can be
ascertained fromthe constant nane. 35 #define CLB_DI SPLAYUPDATE ENABLE
#def i ne CLB i{ioeSReAYEPDATERBIGABLEIHYOR | ré IEI_B’tBME@i‘ Rﬁ@JJEJST]-@M@f I ne
CLB_BATON GRANTEPRe¥#deti ne CLB BATON GRANTED DUE TO TI MEQUT 3 #defi ne
CLB_BAT D%Tlﬁ%%g 40 #define CLB_PROJECTORMODE_CANCELLED 5 #defi ne
CLB_SET #def i ne CLB_SETDG:RESPO\ISE_ERR 45 #defi ne
CLB_USERSTA OI N ril 06 43301 usS 673 #define
CLB USERSTA &Eﬁtg FeseB el e A 2B 30 Pl A B e at 0
types for tféP FWHHBF *on protocol. Responses to Connect Requests These
val ues are passed Hatiokt o the active gide by the passive side in the 10

c1bCon nemt ReRIPOIRS EeToRESAJE. -1
- #define ETCLBErrState -2
#define ETCLBErrPendingOutMsgs ~3

Message Types
15
The application will never send or receive either a clbMsgConnectRequest,
clbMsgJoinConference, clbMsgl.eaveConference, clbMsgUserStatus, or a
clbMsgConnectResponse message; those are sent and handled by the Collaboration
layer. The application will pass one of the other valid types into the clbCreate call.
20 S
/*** .
Collaboration message types
0xQ00000FF = system mesgages
0x0000FF00 = conference messages
25 Ox00FF0000 = user-defined messages
OxFF000000 = undefined, reserved
***/
#define clbMsgConnectRequest 0x00000001
#define clbMsgConnectResponse 0x00000002
30 #define clbMsgConfIDRequest 0x00000003
#define clbMsgConfIDResponse 0x00000004
#idefine clbMsgJoinConference 0x00000005
#define clbMsgLeaveConference 0x00000006
#define c¢lbMsgUgerStatus 0x00000007
35  #define clbMsgNewDocument 0x00000008
#define clbMesgGetDocument . 0x00000009
#define clbMsgSetDocument ;. 0x0000000A
#define clbMagSetDocumentResponse 0x0000000B
#define clbMsgSetDisplayUpdateState 0x0000000C-
40 #define clbMsgBaton 0x0000000D
f#idefine clbMsgSetDocumentReady 0x0000000E
#define clbMsgConfDataUpdate 0x00000100
#define clbMsgConfDisplayUpdate 0x00000200
45  $define clbMsgConfText 0x000003200
#define CLB_SYSMSG MASK = 0x000000FF
f#define CLB CONFMSG MASK -~ 0x0C00FFO0
#define CLB_USERMSG_MASK . O0x00FF0000

50  #define CLB_. _RESERVEDMSG | MASK 0XFF000000
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typedef enum { cl bResponseAccept NoRedirect =1, 15 10 April 2006
clbResponseAccept Redi rect, clbResponseRej ect BadConfl D,

clbResponseRej ect BadConf Ti me, clbResponseRej ect BadUser | D,

clbRespons j dPassword, 20 clbResponseRej ect Unsupp
cleesponsgﬁgiogg‘t%%gxd ients, clbResponseRejectByUser, 9{;};%9&‘89673
clbResponseRej ect &t her } ETClbResponse; 25 30 Application Types The spec
calls for a connection request to contain an "application type". typedef
enum { ETAppCol | aboration = 1, ETAppTypeQui ckword, 35 ETAppTypeQui cksheet
} TCLBAPPType; Types This section describes the types used by the

Col | abor at i dCOILABQRATION ORI ructure of 40 the actual nessages is listed
here. The application will rarely, if ever, deal directly with these

st ruct ur es. TRsporidbr thiEolldboratiah protasal Passivelgvicésovilldisicaloorlas pavh | ayer. At

t he appl i catAdine levices witheni6t b thisgrod. B2hibptotdcnl tegemss mrtefiaprodogia- byt e
order. 45 Cghbttablhatcitobe ivpswagoviliclddek (IditmiOAApned Nafb&s Wihoa1yD4 3301

PCT/ US02/ 35673 This data is at the start of every Col | aborati on nessage.
These val uedidgfige SEELAFPRATRAL_PRRY] | abo?¥Pi on | ayer in the clbCreate call. The

application &%OHEM B%IESt hese val ues.

10 Number of bytes in the Collaboration message header.

. $define CLB HEADER BYTES {sizeof (TClbHeader) )

CLB_BUF_ADDR

15 Macro.fo allow quick and easy access to the pointer to the “payload” in a
Collaboration message. '

#define CLEB_BUF_ADDR(x) {((UInt8 *)x)+CLB_HEADER_ BYTES)
20 CLB_EVT XXX BASE

This values are base values to which a value 1s added to obtain a unique event

number.
#define CLB_EVT SYS_BASE 0

25  #define CLB_EVT CONF_BASE 1000 -
#define CLB EVI USER BASE 2000

CLB_ Message Constants

30 These values are associated with messages that go on the wire. The message they are
associated with can be ascertained from the constant name.

=

#define CLB_DISPLAYUPDATE_ENABLE
#define CLB_DISPLAYUPDATE DISABLE

3¢]

35
#define CLB_BATON REQUEST
#define CLB_BATON GRANTED
#define CLB_BATON_GRANTED DUE_TO TIMEOUT
#define CLB_BATON DENIED
40 #define CLB_PROJECTORMODE_CANCELLED

RN

=

#define CLB_SETDOCRESPONSE_OK
#define CLB_SETDOCRESPONSE:ERR 2

.= 45  §define CLB_USERSTATUS JOIN. . - 1

.40




typedef struct { Unt32 total Bytes; U nt32 nsgType; Ul nboXprip2adsVer si on;
10 UInt16 confID, U Nt1l6 userlD;, Untl6 reserved; } TClbHeader; 15

t ypedef TC bHeader Td bMsg; Col | aborati on Connect Request Message 20 This
nmessage is wgoindwi1active device once the transport conneglly@phdsersup. |t
contains the header and the password. The password is a NULL-term nated
ASCI | string. typedef struct { 25 TClbHeader clbHdr; U ntl1l6 appType;

Char *passWwrd; } TClbConnect Request; 30 CoII_aboration Connect Response
Message Thi s#dq@ssa@é_usgw@mmﬁw@he passi ve d@vice after receiving a
Connect Request nessa It validates the password, and sends back a
response codduBa@ed §§?90I y a new address 35 and port for the active side
to connect to. typedef struct { TCleeader clbHdr; 40 Ul nt16 responseCode;
Char *redi rectAddr 35 TClbConnect Resp 45 Col | abor.ati on Conference |D
Request NesJdiscction lisisithe ymeraifp tpss 4'- “P@FP‘U@(PZ?SS‘%?S 5 This nessage is

sent by a sq{%gpoglgeslgocgﬁnseggﬂquesx?w ce to a well-known server to obtain

These values are passed back to the active side by the passwe s1de in the
10 clbConnectResponse message. :

typedef enum

. { _
h . clbResponsehcceptNoRedirect = I,
15 cIbResponseAcceptRedirect,

" clbResponseRejectBadConflD,

' ¢lbResponseRejectBadConfTime,
‘clbResponseRejectBadUserID,
clbResponseRejectBadPassword,

20 clbResponseRejectUnsupportedapn,
cibResponseRejectMaxClients,
clbResponseRejectByUser,
clbResponseRejectOther

} ETClbResponse;
25

Application Types

L

The spec calls for a connection request to contain an "application type".

30
typedef enum

{

ETAppCollaboration = 1,
ETAppTypeQuickword,
35 ETAppTypeQuicksheet
} TCLBAPPType;

Types

This section describes the types used by the Collaboration protocol. The structure of
40  the actual messages is listed here. The application will rarely, if ever, deal directly
~ with these structures. Most of that is taken care of by the Collaboration layer.

At the application level the 16-bit and 32-bit integers are in host-byte order.
45 i e
Collaboration Message Header ™




a conference ID. The conference ID value in the header nush A Sgis t o
"OXFFFF. The | P address must be in network-byte order. The password is a
NULL term nated ASCI| string. typedef struct { TC bHeader clbHdr; Ul nt32
| PAddr; 10 Char *passWrd; } TClbConfl DRequest; Coll aboration Conference

| D Responsée” RAYY, ﬁ'é 15 This message is sent by a well-kn8WHUSEREF to a
soon-to-be passive device to give it a new conference ID. The conference

I D value in the header nust be set to OxFFFF. The conference ID field in

t he payl oad nust be in network-byte order. typedef struct 20 25 {

T bHeader  ghpfHfy is aftthd iAo 6RBl A3l1aBordifen Rl DRESP PNG& ard Rt bydaer at i on Set
Document 'Veggggﬁorﬂbﬂ@éf)mq&@d reltB ksl MBS atich {BuldnEt &athesetvaRks, t he

conf erence unment i eing sent. Typically, when a new version of the
conf erenge dggdsgemderiek avail able the relay 30 server will send an
cl bMsgNewDodunent nmessage to all clients. The clients will then send the
server a cl bMsd@RERocdererfrtefessage and the server will reply with a
cl bMsgSet Docu Etﬁeé'?gg i t,h the document. 35 40 typedef struct {
TClbHeadgr clbkdr.;e (ﬁgggmfdlocl\larre; /'l docunment follows the above }
TC bSet DocMsg; veRdleah@eain; on New Docunent Message
o . Uintlé reserved; ]

} TClbHeader;

15 typedef TClbHeader TClbMsg;

Collaboration Connect Request Message

'~ 20 This message is sent by active device once the transport contiection is up. It contains
the header and the password. The password is a NULL-terminated ASCII string.

typedef struct
{
25 TClbHeader c¢lbHAr;

UIntls appType;
Char *passWord;

} TClbCormectRequest;
30

Collaboration Connect Response Message

' This message is sent by the passive device after receiving a ConnectRequest message.
It validates the password, and sends back a response code and possibly a new address
35 and port for the active side to connect to.

typedef struct
TClbHeader clbHdr;
40 UIntls responseCode;

Char : *redirectAddr;
} TClbConnectResponse;

45  Collaboration Conferénce ID Request Message
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The purpose of this nessage is to indicate that a new ver 3op@pripfodshe
conference  docunent exists. Typically, when a new version of the
conference docunment is 45 available the relay server will send an

cl bI\/IsgNeV\Do% ssage to all clients. 10 April 2006 43301
'PCT/ US02/ 35 ggﬁ%zéﬂgl ients will then send the server a c%@gﬁgcumnt
nmessage and the server will reply with a clbMsgSet Docunent nessage with
t he docunent. typedef struct { TC bHeader clbHdr; Char *docNane; }
TClbNewDoc Mspiis fagdshg@lioseat byosdaalio-bo passiatieiess ageli-kiewp serpaseotitiint hi s
nmessage is tfeonfine@lr® ThAlonfh@ics BN tatiic nokd ibaddr kst Heae8WXVEFKiTie of the
conference dPGUARARIMEBEHRY inlneividik-byt¥REdeR! The pa¥iRR] B aMRVLIVRESineed of the 15
conference doetisphei S avail able the relay server will send an

cl bMsgNwWidocunent nessage to all clients. The clients will then send the
server a cl hiVbgfsetdlcedrent nessage and the server will reply with a
clbMsgSet Docunent nessage with the docunent. If the docunent nane is not
known by the sditdeifeaddr t flibgdmyessage docNane can be omtted or the enpty
string (;n') and’ Pk def ali*#%%onf erence 20 document will be sent back.
typedef Struch.y %@%%i@é?w%ibl—ldr; 25 Char *docNane; } TO bGet DOCVBg;
et

.30 Col l.abor.dti on Document Ready Message The purpose of this nessage is
to notify thepbdsiont@RkseRE I ReshonsaN¥REget hat you have opened the
conference docunment. This way, there is no anbiguity of howlong it would
.take to open after it was received. The relay server can know how long to

- 35 buff ers NMeusAg&sage deht Byewell-kn@fn desvet ®alon-H akdirndevice rdlgivé fle nessage

cl bSet DocUmeiteReaakeABSITS. NEheROBferete MEVANE i HRMBARS miukt be sE16 OKRERFFage expect s
a DocNane. 48 tyiadsde IDifeltfin the payload must be in network-byte order.

typedéf struct

20 _
TClbHeader clbHdr;
Uintle confIb;
} TClbConfiDResponse;
25

Collaboration Set Document Message

The purpose of this message is to indicate that the conference document is being sent.
Typically, when a new version of the conference document is available the relay

30  server will send an clbMsgNewDocument message to all clients. The clients will then
send the server a clbMsgGetDocument message and the server will reply with a
clbMsgSetDocument message with the document.

typedef struct

35
TClbHeader clbHdr;
Char *docName; - -
// document follows the above
} TClbSetDocMsg;

40

Collaboration New Document Message

The purpose of this ines_sagc is to indicate that a new version of the conference
document exists. Typically, when a new version of the conference document is
45  available the relay server will send an cilbMsgNewDocument message to all clients.
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{ 45 TClbHeader clbHdr; Char *docNane; } TClbSet DocReadyNpgypriCaidsaboration
Text Message 10 April 2006 WD 03/043301 PCT/ US02/ 35673 This is a sinple
text message, just a Collaboration header, a user ID, and sone
NULL-term f£xt- Set the user IDto OXFFFF i f the t
br oadcast Bgéa?? connected users. O herw se the rressageg\é\n%mF&g% y be sent
to the particular user 5 indicated. This field is ignored for peer
conferences. typedef struct { TC bHeader clbHdr; 10 U ntl16 userlD; //
vari abl e | ergieBliendUllll-ther sghd ke eelvaASCItMdgxtDostihbnt ntdsdagevand the SeGreb Text Ms g;
Col | abor at i a#ill kigey witkes SIBIRESkDocltheAbmfagd widile dimamemessages (see Message
Types section) are free form The application is expected to call
cl bCreat e t oypedehitseridte nessage, fill in the payload, and call clbSend to
send t he >nedsage_out . The I|brary will ignore the content of those nessages
and sinply se E %‘?ﬁ ou‘i g‘i’mgass themup to the application upon receipt.
Events These @@@ﬁg‘,@g&ggde ine the events that the Collaboration protocol
can send back to the application. The application nust have an event
handl er jjgpor these events. The data associated with the events wll be
cont ai ned '@oﬁi%ratﬁﬁ@%fbﬁcunﬁ&ﬁﬂde% Of the event being passed up. The
- generlc portion of the event is an array of Intl6's. For sone events
these will be overloaded to contain an address. For each nessage the
associ at ed 4@t purP&e o8 thisthbBadeS10TRESADBatithe EhdeRRvoull HIRShERRIRAIGH
of the conference document sentf to it. Typically, when a new version of the
15  confergnce document is available the relay server will send an clbMsgNewDocument
message to all clients. The clients will then send the server a clbMsgGetDocument
message and the server will reply with a clbMsgSetDocument message with the
docunient. If the document name is not known by the sender of this message
docName can be omitted or the empty string (“”*) and the default conference
20  document will be sent back.

typedef struct

{
TClbHeader c¢lbHdr;
25 Char *docName;
} TClbGetDocMsg;

30 Collaboration Set Document Ready Message

The purpose of this message is to notify the other peers or relay server that you have

opened the conference document. This way, there is no ambiguity of how long it

would take to open after it was received. The relay server can know how long to
35 buffer messages until the client is ready.

The client sends the message clbSetDocumentReady and the peer or relay hjandles it.
The message expects a DocName.

40  typedef struct

TClbHeader clbHdr;
Char *docName;
} TCibSetDocReadyMsg;

45 i
Collaboration Text Message )
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CLB EVT XXX BASE These val ues are sinply base val ues to wWhio@pringdde be added
a value to identify a wunique event identifier. Systemevents are 0 - 999,
conference events are 1000 - 1999, user events are 2000 - 2999.

CLB_EVT_SY% define_ 0 _ _ CLB EVT #defineCONF S B3 _
#defi necLB 000 USER BASE 40 CLB_CONNECTION UP Thi's event s sent to
the application as a result of a clbConnect or clbListen call. 45 WO

03/ 043301 PCTIuS02/ 35673 5 Associ ated Data: event.evtDatal 6 error code
#defi ne CLB_CONNECTI ON_UP (CLB_EVT_SYS BASE+1) // 1 CLB_CONNECTI ON_DOWN
This event Risdeasintple tehiomessqski jod aiCoHabosationrheadel.ta veér IR, @idFPM§connect cal |
or if the ofNIFL-ldmiiathd textdSetthraiseriBrio fOFRFRS thadwtt isgn be brasdredtitatled Dat a:
connected users. Otherwise the message will only be sent to the particular user
5  indicated. This field is ignored for peer conferences.

typedef struct

{
TClbHeader clbHdr;
10 Ulntlé userID; :
// wvariable length, NULL-terminated ASCII text will follow

} TClbTextMsg;

Collaboration User Messages

15 . _
© . Any user messages (see Message Types section) are free form. The application is
expected to call cIbCreate to create the message, fill in the payload, and call clbSend
to send the message out. The library will ignore the content of those messages and
simply send them out or pass them up to the application upon receipt.

20 :
Events

These constants define the events that the Collaboration protocol can send back to the
: application. The application must have an event handler for these events.

25
The data associated with the events will be contained in the "generic" portion of the
event being passed up. The "generic" portion of the event is an array of Int16's. For
some events these will be overloaded to contain an address. For each message the

associated data passed with the message is given in the comments.
30
CLB_EVT XXX BASE

" These values are simply base values to which will be added a value to identify a
unique event identifier. System events are 0 - 999, conference events are 1000 - 1999,
user events are 2000 - 2999,

35
#define CLB_EVT SYS BASE 0
#define CLB_EVT CONF_BASE 1000
#define CLB_EVT USER_BASE 2000

40 CLB CONNECTION_UP

This event is sent to the applicétion as a result of a clbConnect or clbListen call.
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event.evtDatal6 error code 15 #define CLB_ CONNECTI ON | DOWMo April 2006
(CLB_EVT_SYS BASE+2) // 2 CLB WRI TEMSG COMPLETE 20 This event is sent to
the application as a result of a clbWite call. It indicates that all the

dat a has be i.ften to the transport. Associ ated Dat a: Dat al6
error codee‘gﬁ[’%}%‘l3 40 The |ibr ary will free the nenory ugi@@@;ﬁ%’

out goi ng nessage. #define CLB_WRI TEMSG COVPLETE (CLB _EVT_SYS BASE+3) /[l 3
CLB WRI TEDOC COVPLETE Sent to application as a result of a clbSendDocument
cal | . I ndi cai&§citth@batabe entire docunent has been sent. Associated Dat a:
event . evt Dat al&nesitdaigodeiédeddene CLB_WRI TEDOC COVPLETE

(CLB_EVT_SYS BASE+4) // 4 CLB DATA RCVD This event is sent to the

appl i cat i on aheime ambenvrgceI@o P aborcasiryn_syeswaga ) hé'sibeen 46 10 April 2006
WD 03/ 043301 PCT/ US02/ 35673 received. The Col | aboration |ayer takes care of
reassenbly of nessage fragnments that cone up fromthe transport |ayer.
Associ ated Data: 5 event,evtDatal6 error code event.evtData32 pointer to
TA bMsg. EvE&rhB IGRANEGHODeDE@WNr i ned from the header. 10 15 20 25 30

This event is sent to the application as a result of a clbDlsconnect call or if the other
10 side ends the transport connection.

: Associated Data:
event.eviDatal6 - error code

15 #defri‘i;é CLB_CONNECTION_DOWN (CLB_EVT_SYS BASE+2) // 2
CLB_WRITEMSG COMPLETE

20 - This event is sent to the application as a result of a clbWrite call. It indicates that all
‘the data has been written to the transport.

Associated Data:
event.eviDatal6 error code
25
The library will free the memory used by the outgoing message.

#define CLB_WRITEMSG COMPLETE  (CLB_EVT SYS BASE+3) // 3

30
CLB_WRITEDOC_COMPLETE

Sent to application as a result of a clbSendDocument call. Indicates that the entire
document has been sent. :
35
Associated Data:
event.eviDatal6 error code

#define CLB_WRITEDOC_COMPLETE (CLB_EVT_SYS_BASE+4) // 4
40 :

CLB_DATA_RCVD

This event is sent to the application when an éntire Collaboration message has been




Note: it is the application's responsibility to free the jgR¥arapoeoi nted to
by evtData32. #define CLB DATA RCVD (CLB _EVT _SYSBASE+5) // 5 To get access
to the menory the pointer represents do sonething like this: TClbMsg

*cl bMeg; * Ptr; // cast it ,;- clbMsg = (TClbMs

*)pEvent-gé\??lgg{)‘g ; switch( cl bMsg->nsgType { case cl b%ga'gg?\zﬁfggt:
textPtr = (Char *)CLB_BUF_ADDR(cl bMsg); textPtr += sizeof( Untl6 ); //
skip around dest user id FrnCustomAlert( InfoAlert, textPtr, NULL, NULL );
Note: this easaiqieThsColbotarign how tiles &a€ 6S2adstifblf AF Meishgd frgments kiabor at i on
Text  Messagemewp $dgethe GhRpMicWHEC ARRI VED Sent to application when a new
conference docunent has arrived. The Col | aboration |ayer takes care of
witing the gdesiisedbatd:self to the storage heap. The app should 35 just
get the name gfentRgDatRgIMENt fra@} ddaks nmessage and read it. 40 45

Associ ated DabansewpaRiz evt Dat %&ﬁt&wmmm\/%eﬂeeéﬁm{n Mt bRIA3Rine@i nter to
name of doc%@&whgﬂgif_l ne CLB NEWDCC ARRI VED (CLB EVT_SYS_BASE+6) Il 6
tfr [

Note: Do no ee the pointer ieYiiDat addicatdn’d SaRnShiti € saemeer of the
ct | Bl ock S@WR&MGWE}E&EM S8 fpiey R e Rol R 5 M ass01

PCT/ US02/¢35 ent to application when sonmeone has announced that there is
a new .ver si agefihetdie paxgnicesence dacsnmntsyseady.4)o/be. retrieved. The

appl i cati on shoul d respond by sending out a cl bGet Docunent nessage. There
i s no docundistgetaccess fethe mmentohy e pointer represents do something like this:

15 .. TClbMsg *clbMsq;
- = Char *textPtr;
- [/ cast it
=. clbMsg = (TClbMsg *)pEvent-sevtDatal2;
20

switch( c¢lbMsg--msqType }

{

case clbMsgConfText:
textPtr = (Char *)CLB_BUF_ADDR{clbMsg};
25 textPty += sizeof( UIntle }; // skip around dest user id
: FrmCustomdlert( InfoAlert, textPtr, NULL, NULL };

“Note: this example is showing how to access the data in the Collaboration Text

Message message.
30

CLB_NEWDOC_ARRIVED

Sent to application when a new conference document has arrived. The Collaboration
layer takes care of writing the document itself to the storage heap. The app should
35 just get the name of the document from this message and read it.

Associated Data: -
event.evtDatalé  error code
event.evtData32  pointer to name of document.

40
#define CLB_NEWDOC_ARRIVED (CLB_EVT_SYS_BASE+6) // 6
Note: Do not free the pointer in evtData32. Itisa static member of the ctiBlock
structure.

45

CLB_NEWDOC_EXISTS




nmessage; it is sinply away to let all the participants knayApaeyogshoul d go
retrieve it. 5 The app should free the nenory pointed to by evtData32. 10
Associ-ated Data: event.evtDatal6 error code event.evtData32 pointer to
name of do;&;Wdefl ne CLB_NEWDOC EXI STS (CLB_EVT_SYS_BASE+7) [/ 7
CLB_REQUES 15 Sent to"application when sonmeone ﬁgyUF(&f%@gted t he
| at est version of the conference docunent, probably as a result of a

cl bMsgNewDocunent nessage being sent out. The stack sends this nessage up

to the app Vg apRlcRdrSiIRh RomEIR Hhs MBSSRIE thafthére VESnew Sdiéh dfIhd10 document
attached tOcBerﬁenE@&%ﬁ‘:ﬁ@ntr@a@ 1% RRRvaD Ak dpfifcffont AEud ¥ bRoi nted to by
evt Dat a32. Agsffd cﬁft@@lb@@ﬁj’ocmn&%%@ssa Y triede fi« &chidbntG %e@tqus evt Dat a32
pointer to 11: Q Blya %ﬁet#éﬁq Lb@ggﬁlggf \I retrieve it. :
(CLB_EVT 4 SY sﬁ ulll fres ¢ }g}] %@)ﬁgﬁ to application in

I'n at

response to |cat|on requ on when either: the other

devi ce has r}@s&p? gc? mth a cl bI\/BgBaton nmessage either granting or denying
t he bat on, or . cgl £ d?xp| red the baton has been relinquished 35
40 Associ at ed  [A[ &, e%v ’1@& al6 t gn status, either CLB_BATON_GRANTED,
CLB_ BARGN_ )?iﬂmn ‘B*BATON _DENI ED, CLB BATON LOST

- #define CLB 434N c@ﬂ'/ﬂik&d Ei{BIﬁVT_SY&BBA%Eé&) sAde+9 GkB NEWDOC READY 48 .

CLB REQUEST NEWDOC

15  Sent to application when someone has requested the latest version of the conference
document, probably as a result of a clbMsgNewDocument message being sent out.
The stack sends this message up to the app when a cleysGetDocument message
arrives.
_ There is no document attached to this message.
20  The app should free the memory pointed to by evtData32.

-Associated Data:
event.evtDatal6 error code

' event.evtData32  pointer to name of document.
.25 ‘
‘$define CLB_REQUEST NEWDOC (CLB_EVT SYS_BASE+B) // 8

CLB_BATON_STATUS

30  Sent to application in response to the application requesting the baton when either:
» the other device has responded with a clbMsgBaton message either granting or
denying the baton, or
¢ the timeout has expired
 the baton has been relinquished

35
Associated Data:
eventevtDatalé  baton status, either CLB_BATON_GRANTED,
CLB_BATON_GRANTED DUE_TO TIMEOUT or CLB BATON_ DENIED,
10 CLB BATON_LOST

#define CLB BATON STATUS . - {CLB_EVT SYS BASE+9} // 9

CLB_NEWDOC_READY




10 April 2006 WO 03/043301 PCT/ US02/ 35673 Sent to appli catfpqprinbess t he
docunent is opened. Result of cl bSetDocunent ReadyMsg from peer or relay. 5
The app should free the nmenory pointed to by evtData32. 10 Associ ated Data:
event . evt or code event.evtData32 pointer to na ment .
#defi ne QDGB‘E%%‘EREADY CLB CONFI D (CLB_EVT_SYS_BASE+10;£% / ng%% Sent to.
application when a cl bSysConf| DResponse nessage has been received (in
response to the clbGetConfID call) with a new conference ID. Associ at ed
Data: event.evtDatal 6 error code 20 event.evtData32 New conference |D.
This wi || beSeat bGpplidativalvtién thedstutentis bpenvdr Reéshlter 25 #define CLB CONFID
(CLB EVT SYSsetyécunehtRESH yhgltiogapdepdy lalhi N Event Loop There are three
changes that nust be nade to the application's nain event | oop where

Evt Get Event Tife 433 she@1daR& tRE ReABSSEPoinRdI3 BpamAYAAL 1 oop is at the end of
this 30 section. 35 clbRun This function perfornms three functions: checks
if there aresgpMafe@iditg out goi ng messages waiting to be sent and, if so,
sends them gheekaphQis aN¥bS8he €VENts to be handl ed by either the

Col | abor at i on&a%{ 95832thz§oiﬁ99{>h&ﬁ%%guﬁlfeqtt here are any events on the
of

queue itygpicks the first one 40 and calls cl bHandl eEvent to see if it
. can handl e isdeside ¢t vivboc akAry t foes eat |dvaddastuneti/om regi stered with the.
cl bRegi sterEventCB call to see if the application can handle it. One of
these two f QKB ICONFIDst know about and handl e any events pulled off the
.user event queue.

15 Sent tﬁ.application when a clestConﬂDResponse.message has been received (in
respoﬁjse to the cIbGetConflD call) with a new conference ID.

Associated Data:
event.eviDatal6é  error code ‘
20 event.eviData32 New conference ID. This will be a 16-bit value in a 32 bit

variable.
#define CLB CONFID (CLB_EVT_SYS_BASE+6) // 10

25
Application’s Main Event Loop

There are three changes that must be made to the application’s main event loop where
EvtGetEvent is called and processed. A sample event loop is at the end of this
30 section.

clbRun

This function performs three functions:
35 _
» checks if there are any pending outgoing messages waiting to be sent and, if
5o, sends them, . -
¢ checks for any user events to be handled by either the Collaboration layer or
the application. If there are any events on the queue it picks the first one off
40 and calls clbHandleEvent to see if it can handle it. If not it calls the callback
function registered with the clbRegisterEventCB call to see if the application
can handle it. One of these two function must know about and handle any
_ ~ events pulled off the user event queue. :
S e - Calls srRun to give the transport layer CPU time. In order to maintain




Calls srRun to give the transport |layer-CPU tine. In ordéqowgrimdoet ain 49
10 April 2006 WO 03/043301 PCT/ US02/ 35673 responsi veness to user input the
calls to sonme transport functions are nade in non-bl ocking node. That
means cert tions are called and if there is nothi t he
sinmple ret SWQ"L@S exarrpl e, listening on a TCP port is hg?fg%q%?gé;’sbl O)C{.kl ng
call. The NetLib inplenentation of the sockets "accept” 5 call takes a

ti meout as a paraneter and so nust be called in polling fashion.

Therefore, there QHsisiveRess S Revyut iR calldtoSohb' BEishe0 filnotidie afahddedn i n a | oop.
The srRun functi oy BREERE ABAL. it fgs béiPiin ARARIRY Bretuidd @ iRt R N the
appl i cation's MaBuENNH, ISP BimpldtethiTaRY bxah I W ERAESSATOP bor s Or der to

| npl ement _the degyf,g aBEEI%Q émveﬂﬁmxﬁs iR erheﬁtﬂﬁm%pme s6elsGRockgyer and the

comuni caf i ons | QYL A 8 tgsa @aﬁé@ﬁlﬁanmgfmoﬁet Event in
the application L e}’e RYM%Q;aﬁé&HE'l@o Exanpl e Main
Event Loop void IEB v&g% ‘H&t%g%d e { allowthe
Col | ab | ayer torfgml l‘ﬁ { &error)) /1
don't pass evt Vai orever Into Evt tEvent /'l EvtGet Event (&event,

evt Wi t F%r e\ﬁem)eduttonggetbvenat (&event, 10); // Ask systemto handl e event.

In order to implement the desired responsiveness at both the application layer and the
comimunications layer a small timeout should be passed into EvtGetEvent in the
‘ application’s main event loop. See the following cxample.
15 - _
Exarhpl__e Main Event Loop

void AppEventLoop (void)
20 EventType event;

do
{
// allow the Collab layer to run
25 . clbRun( &gCtlBlock };

// don’t pass evtWaitForever into EvtGetEvent
// EvtGetEvent (&event, evtWaitForever);
EvtGetEvent (&event, 10);
30
// Ask system to handle event.
if (false == SysHandleEvent (&event))
{
// System did not handle event.
35 '
"~ Word error;
// Ask Menu to handle event.
if {(false == MenuHandleEvent (0, &event, &errox)}
{
40 // Menu did not handle event.
// Ask App (that is, this) to handle event.
if {false == AppEventHandler (&event))}

{
// App did not handle event.
45 // Send event to appropriate form.
FruDispatchEvent (&event);
} // end if (false == AppEventHandler (&event})
}  // end if (false == MenuHandleEvent (0, &event,
&error}) s o ’




if (false == SysHandl eEvent (&event)) // System did not haodpeil 2o08nt. Word
error; // Ask Menu to handle event. if (false == MenuHandl eEvent (O,
&event, &error)) { } Menu did not handle event. // Ask App (that is, this)
to handl e ewewsnszsinf (fal se == AppEvent Handl er (&event)) perhiseddigradi d not
handl e event. // Send event to appropriate form FrnDi spatchEvent
(&event); } // end if (false == AppEventHandler (&event)) end if (false ==
MenuHandl eEvent (0 &event, 50 10 April 2006 WD 03/043301 PCT/ US02/ 35673 }
/1 end if (faI? SysHaﬂﬂﬁeEVéﬁﬂsf&Efﬁﬁ??ﬁ“S$TBtﬁBe%ﬁFPe (event.eType ! =
appSt opEvent ) ; hﬁ h function will handl e events The
application fms%llfegelvseter caI? ??%ncfl on with the stack in order to
receive gvents back fromthe stack The prototype for this call back

functi on wsltroth?] ik o FEicuDs hirfkaranicluRg revt, void Fptr); Use the
cl bRegi st er Eve Cé APl call to register the call back function. A good place

to do this mght be in the initialize function for the active form
Error Al ert REROMbREGHER IstlrbfistérQ daftiek flncBoh WRY ffe sABCinldAger GBI Cat i ons
llayer make USen®badkTrdth Belstack SRR PGSy fob i califac®funk80PmudibeS resource is

set in Agrt.h. Change the value'to an 20 alert resource that takes one
~.par amet-er c ) "Boolean CBFunc{ QEventType *evt, void *ptr ):

Use the clbRegisterEventCB API call to register the callback function. A good place

‘o to do this might be in the initialize function for the active form.,
15
ErrorAlert Resource

Both fhc Collaboration layer and the communications layer make use of an alert
. resource with an id of 1000. This resource is set in Alert.h. Change the value to an
"20  alert resource that takes one parameter ().

Closing the Log File

A call to LOGCLOSE must be made at the end of the application’s AppStop()

25  function to close the log file. If logging is not enabled the LOGCLOSE macro
resolves to nothing. If logging is enabled LOGCLOSE resolves to LogClese() so no
parentheses are needed. There is no need to open the log; it is opened the first time a

logging call is made.
Handling Collaboration Messages to the Application

30
The Collaboration layer will pass up the following events to the application:

CLB_CONNECTION_UP
CLB_CONNECTION DOWN
CLB_WRITEMSG COMPLETE
CLB_WRITEDOC_COMPLETE
CLB_DATA RCVD
CLB_NEWDOC_ARRIVED
CLB_NEWDOC_EXISTS
CLB_REQUEST NEWDOC
CLB_BATON_STATUS

. CLB_CONFID

35

40

® & o 5 & 9 8 0 0 0
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Closing the-Log File A call to LOGCLOSE nust be nade at thgp?ﬁﬂz@fe t he
application's AppStopO 25 function to close the log file l ogging is
not enabl ed the LOGCLOSE macro resolves to nothing. If logging is enabled
LOGCLCSE res 8I ves to LogC oseO so no parentheses are ne Eﬁg@ éﬁ re is no
need to opéﬂ 69, it is opened the first tine a Iogg P41 s made.
Handl i ng Col | aborati on Messages to the Application 30 The Col | aborati on

| ayer will pass up the following events to the application: CLB CONNECTI ON
UP CLB CONNECTI ON DQ/\N 35 CLB V\RI TEMSG COVPLETE CLB WRTTEDOC COVPLETE

CLB_DATA_RCVR, , Gh B NEWROR n X SRS e
L ST ke ﬁzéw§smp%ngg}1ﬁ(ﬁoélmps%mo& hay2006 WO

03/.043301 .5 le R,l itﬁ%ﬁé@l t@HﬁEuﬁ?@@x Lgudul}ese events in the
function spass |n V|at glster ntCB APl call. re is a sanple
function.” (NQbfuantilh m@ma{@le}{&< @Mnﬁgﬁyaba@gﬁdevgﬁ hand) e the events;
it is merelyyto illustrate the structure) ol ean Mai nFor nHandl eClevents(

QEvent Type *pEwentsan { voi dhdngled Baelsan handl ed = fal se; TSRC 1Bl ock
*ct | Bl Oc1lf) = (TIRREtLBlasEk *) prtdBlotH %Wﬁﬁéﬁ(ﬁlm@rﬂubevt Type

switch({ pEvent-»evtType }

case CLB_CONNECTION_UP:
handled = true;
15 break;
case CLB CONNECTION DOWN:
E handled = true;
. break;

. '_.case CLB WRITEMSG COMPLETE:
- 20 - handled = true;
"break;

.case CLEB_WRITEDOC COMPLETE:
‘handled = true;
break;

25 : case CLB_DATA RCVD:
' handled = true;
break;

case CLB_NEWDOC_ARRIVED:
handled = true;
30 break;
cage CLB_NEWDOC_ EXISTS:
handled = true;

break;

case CLB_REQUESTLNEWDOC:
35 handled = true;

break;

case CLB_BATON STATUS:
handled = true;

break;
40 case CLB_CONFID:
handled = true; ..
break;
default:
: handled = false;
45 break;

} // end switch

return handled;

50 : -
Though the invention has been described with respect to a specific preferred

embodiment, many variationg_'_gg_(_:_l modifications will become apparent to those skilled




- case CLB_CONNECTI ON_UP: handled = true; 15 break; case ClB | ON
DOMN:  handl ed = true; break; case CLB_VWRI TEMSG_COVPLETE: 0 handled =
true; break; case CLB WRI TEDOC COMPLETE: handled = true; break; 25 case
CLB _DATA : dled = true; break; case CLB_NEWQOC . .handl ed =
true; 30 E%Q 3;'!042%2e CLB_NEWDOC EXI STS: handl ed = true; %%E#Ué"{g‘l%smgase

CLB REQUEST NEWDOC:. 35 handled = true; break; case CLB BATON STATUS:

handl ed = true; break; 40 case CLB CONFID: handled = true;.... break;
def aul t: hapghedrt apdrtdesding thé brebdne applicition/ Tidnthesfort e isitedtionnhdndred| ed;

appended claims be interpreted as broadly as possible in view of the prior art to

include all such variations and modifications.
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Though the invention has been described with respect to a1gpesi$dce
preferred enbodi nent, many variations and nodifications wll becone
apparent to those skilled 52 10 April 2006 WO 03/043301 PCT/ US02/ 35673 in

the art up r g the present application. It is theref i ntention
that the g‘g%@%@%ﬁﬂm ainms be interpreted as broadly as pggg'fug?ztggi%ﬁ vi ew of

the prior art to include all such variations and nodifications. 53 10
April 2006 WD 03/043301 PCT/ US02/35673 WE CLAIM 1. A wreless

col | abor at i ayr €af4IwRr € program execut abl e on a PDA readabl e nedium
conprising: a conferencing and col | aborati on protocol (CCP) enabled to

wrelessly comuni cate wWth.another said wreless cqllabo ion software
program res;:_fdentAd‘ﬂre SS %é\t‘?rﬁté‘fnlVhwgﬁﬁfog@bm‘?f?@%ﬂlﬁﬁb@ﬁ?%@%i n near real
tinme. 2. ThgeWuhetaesisat | aboration software programas specified in Caim
1 wherein the CCP is enabled to wirelessly collaborate data of an

Dhysi cal 1y r enot BAHRTERANE FlAPora ey B EBEU A LB GRE 8t ho poA
appl i cat 5oncommurhitide With ehdti s&i0 WiRlaey dllitrtisn ks wadre pengl Rsias ospeci fied in
Claim2 wherein .the CCP is enabled to update the PDA internal state to
mirror. t hat PBECRerepRirGoRRrecatoniayice SARGRAI 4 i on device. 4. The wirel ess

col | aboration software programas specified in Claim3 wherein 15 the CCP

i sI Ienzt;)lbl ed 2o co?ﬂcahﬁmaﬁ eolthdbratiGed fisare@edprin hodpatitibdin. Cloim Mkerainr el ess

.coll aboratign software programas _specified in (.aim4 wherein the CCP is
enabl ed sucﬁ‘etcrﬂ:%t‘s P@E’EF‘\F%E EIE;FTS}%’e‘i?HF%F%? fiatg pigm aplication LopEE PRt y filtered
whil e pr OCGPBhWthrﬁ%ﬁw&ﬁﬁgﬂéaﬁoﬁ AmAnEBA 'tt@?hy&eanﬁ@mwe aeli@ssttieal | abor ati on
software programas specified in Claiml1 further 20 conprising an

appl i catf onsybrtanfichehangrsde fhedd A 2aphisaliohp| enented by the CCP. 7. The wirel ess
col | aboration software program as specified in Caim6 wherein the CCP is

enabl ed t o0 gOMUIHeGafefsRENABSERN AR )re Prozhal Sspe@fiad Wwidim ehéreifot €
conmuni cat'i on _devi ce, : . : ) . :
the CCP is enabled to update the PDA. internal state to mirror that of the physically

remote commumnication device.

4, The wireless collaboration software program as specified in Ciaim 3 wherein

15  the CCP is enabled to collaborate data and screen informattion.

5. The wireless collaboration software program as specified in Claim 4 wherein
the CCP is enabled such that received screen information can be selectively filtered

while processing received data information.

6. The wireless collaboration software preram as specified in Claim 1 further

20  comprising an application progfam interface (APT) implemented by the CCP.

7. The wireless collaboration software program as specified in Claim 6 wherein
the CCP is enabled to communicate asynchronously exchange data with the remote

communication device,

8. The wireless collaboratiéi_l_Softwarc program as specified in Claim 6 further

25 comprising a CCP system Iibra:y_i_mpleme_nteqkléy the APL
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8. The wirel ess collaboration software program as specifi ed Appl gbg@ m 6
further 25 conprising a CCP systemlibrary inplenented by the API. 10
April 2006 WO 03/043301 PCT/US02/ 35673 9. The wirel ess col |l aboration

sof tware pragroaiaa specified in Caim8 wherein the CCR&YSoesRskd brary is
adapted to handl e conference nessages of the CCP communicated to and from
the renote communi cation device. 10. The wirel ess col |l aboration software
programas specified in Claim9 wherein 5 the conference nessages conprise
conference P ot odb¢ wirelsssaglaboratips seftwaippagwmassperiferd in Sledm Srwhseiien nessages,
and system S .. . Iyl Q i of tware program
as specifi elc]JilP e?(?]é%}gfe% @g%&/ﬁse%déptﬁﬂbte}h%mgg#@%&%ﬁec%ésgr&gé%ggag?e a structured
set of byt esominRnicdthd towind dtoesthe cmldicadpaomainiaatios ddvickar e program as speci fi ed
in Cdaim8 further 10 conprising a CCP event handl er processing specific
event s prodyged By, |0 QePathE Qi Hokam' spdhifoath CRIFS SRl abor ati on
sof tware program as speci Predan a1 m L3 furt her conprising a plurality
_of funct 5on tid coafesencennessegas compris€Chhiencaew prtacal nessajgss, systm ugld@pt ed to

- handl e specific even%s %10 existin antd negltsai d function blocks. 15 14. The
wirel ess cofTABEFat 61 b‘f‘f‘?ﬁéﬁg&&ﬂg"o‘gﬁﬁ?ﬁ% FEPERTEF%d in A aim 1 wherein
.the wreless collaboration software programis enabled to automatically
send a docuibent Thowaeless veliabemtion yfverawegreml ds ajpoifat iroGlago @ whewminpr ogr am
upon comuni catjion therewth, he,i d?cgr?g)tg bei ng editable by both the PDA
.and the ph |°836fe§°?13ﬁ55?geesérgrﬁ?hﬁ?3r§ PO &% ce. 20 15. The wirel ess

col | aboration software programas specified in Caim1l wherein the

appl i cationl2s afheokireless eeldhetafiommbiwargirogam ad 6pecifizd inClaeh 8 Sgthenl | abor ati on

pl i colbhotaiongivs . bor at
dovi oo 18" RGP L3 GEF Pt Bl BbRul Sl el bR YRR DT oy am s

speci fi ed i gystdnalitrary,. wherein 25 the renote communication device is a
desktop conputer. 55 10 April 2006 WO 03/043301 PCT/US02/ 35673 18. The

wirel ess collaboration sof [ raramas specified.in Cl al wherein
the renote (ll:%mru}al?ec% ‘?H%Sﬁ c%l](iaa\\{}l?r gmlpsso AR S* a)ae lg%v\gy.&f@? ?%% { enabl ed to
wirel essly cahprisipraileralitytoli imcti@rmboks,odieminthe 1GPosvestdmndier is also

adapted to handle specific events to existing and new said function blocks.

15 14.  The wireless collaboration software program as specified in Claim 1 wherein
the wireless collaboration software program is enabled to automatically send a
document to another said wireless collaboration software program upon
communication therewith, the document being editable by both the PDA and the

- physically remote communication device.

20 15.  The wireless collaboration software program as specified in Claim 1 wherein

the application is an off-the-shelf application.

16.  The wireless collaboration software program as specified in Claim 1 wherein

the remote communication device is another PDA.

17.  The wireless collaboration software program as specified in Claim 1 wherein

25  the remote communication device is a desktop computer.
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in near real-tinme, conprising: S nmenory, a CPU, .and a PDA1Qpgiriptdosd System
and a wireless collaboration software program | oaded on and execut abl e by
the PDA, conprising: .a conferencing and col | aboration protocol (CCP)

enabl ed to yrel essly comunicate with another said wi r?.'ﬁﬁﬁﬁ 293(g1543ab0_rati on
software programresident on a 10 physically renote conmu At o devi ce in
near real tine. 20. The wirel ess coll aboration software program as
specified in Claim19 wherein the CCP is enabled to wirelessly coll aborate
data of an appl i Thd wiRéledsEOIMbOEhON sdftveare fHORYald d Bpedifiea MAMORiA P Miherat | On

runni ng on the phtysi cally renpte devjce wthout substantial changes to the
PDA appl i cathegrmotesommuniephion deyice sadivetsed 866¥4t i on software program as
specified.in Claim19 wherein the CCP is enabled to update the PDA
internal stabe taPDA E@blelhadvireibsslyn@llptvrse eith b yemdte ominuiticunion dedat i on
device. 22. The wirel ess cqllaboration software program as specified in

Cl ai m 20 whét &Ehreariae, eBridngnapl ed to col | aborate data and screen
information. 20 23. The wirel ess col |l aboration software program as
specified i n C amsmady, MUk a RIME ofpfhtingSysemngd such that received screen
information can be selectively filtered while processing received data
information, 24. The w rel.ess. coll aboration sof.twar r Qg specified.
D G arm 19 furt heraeRshRETiE ST AR B oI BT AR ARIER 88 P ar )

i mpl enent edPOW, téimprs@ig: 10 April 2006 WO 03/043301 PCT/ US02/ 35673 25. The
W reless collaboration software programas specified in Caim19 wherein
the CCP is enabl ed t.0 _comuni e asynchr ta wth the
remote communi € ‘f‘oln%erlie%em iaggf:&%f)ra r}elpr\(‘/j\\llﬂ)rugelR‘gggJ %13 ?gt)bg\?%fqleso sof t war e
program as s@amiidicatewith atdtliedr gaid drirklesd dotlabordioa cafpwars program e ysem | i brary
i mpl erregéed g}ét;le AP{. 27. The wirel ess col]aboration software program as
speci f i i RO AT A B S GrP L Pt e vIEE B BSPE AL brary i s adapted to handl e
conference nmessages of the CCP comunicated to and fromthe renote

comuni cat i o deDheorirel@8 collEberation wifteas: wadrhm hospatifiodingGihinwtl ehgeingr am as

specified i j.m 2 er el 10.the cqnference.nessage. conpri se

conf erence B’Pg@dﬁﬁnﬁzf@e&%g& ,essé‘&@lé?ﬂrﬂﬁggfg ?Pea?glé%ﬁg? é’ﬁ;%éedit nessages,
~and syst em ppdatith A@mEAgepplicition fud@ingioh eheamhysicalylranes devicwisiafut war e program

as specifi egublstrz]mtgl gllxaTgezsao %nc%rDeA Qpplication.

15 21.  The wireless collaboration software program as specified in Claim 19 wherein

the CCP is enabled to update the PDA internal state to mirror that of the physically

remote communication device.

22, The wireless collaboration software program as specified in Claim 20 wherein

. the CCP is enabled to collaborate data and screen information.

20 23.  The wireless collaboration software program as specified in Claim 21 wherein
| the CCP is enabled such that received screen information can be selectively filtered

while processing received data information.

24.  The wireless collaboration software program as specified in Claim 19 further

comprising an application program interface (API) implemented by the CCP.




the conference nessages are a structured set of bytes. 30.10Twi 2006e! €SS

col I aboration software program as specified in Claim26 further 15
conprising a CCP event handi er processing specific events produced by the
CCP SySten%vbiéPfﬁaﬁEM- 31. The wireless collaboration softwarea.pragram as
specified in alm 30 further conprising a plurality of ‘functrion bl ocks,
wherein the CCP event handler is also adapted to handle specific events to
exi sting and new said function blocks. 20 32. The wirel ess col |l aboration
sof t war e pr Qgr anTaswirpless dollstsbrition € fawamn Adgmhersaperifiddie CRER 19 svhewabl ed to
aut omati cal | d a docunent to another said wireless .collabgration

o tviar e pr o4 P BeBrEIRE SoRiaP Bar R ket e widh P S

comuni cat i @pmhhaicawntidevice3. The wi rel ess col | aborati on software program as
specified in Caim19 wherein 25 the application is an off-the-shelf
application

D7 ril 20Q6 WO 03/043301 PCT/ US02/,.35673 34 he PDA as
speci fied i #°d ai]f i ?lle‘\;ﬁlfé' &Oﬁa“f)ﬂéo a,reeq)rggrgm@ms]:egquﬁdérg EZ?H“E% re program

i's enabl gd tcompReinADOCRIsstdh librapimblglente@bPite AFDA device in near
real -tinme. 35. The PDA as specified in Claim19, wherein the wreless

col | aborati 5 ftware ramis enabled to coll aborate.with a desktop

conput er i _ngﬂ'ear.ﬁ%gﬁﬁsﬁgflﬁgg‘%q’ﬁ Aprﬁgf‘.@ﬁéé?efcf%a'?ﬁﬁa‘aﬁ%#?@’? wher ei n.
the wirel esse@tP SoREAIaY iSafapte@iochaiidle girderencs nsdgdpbest theoCCPI | aborate with
a livefeed gateway in near ;ngtﬁl -time. 37. A nethod of wirelessly

.col | abor at | RYBEIGREHtoANBERMLAE reqoffowmug cption e conmuni cation device

in near real-time, conprising: 10 the PDA executing a first resident
program and2gol 'eipokiaéless @oldboratibisoftwaleyiogath lay speeifiet én CRIMRNWA@thon devi ce
al so executing rtérge first resident Etf%gr amto wrelessly col|aborate

t herewi 1R i FeXERIFTePERIPPISARS COBRMSCIARRICHEPHRIAEY MSSEASES PEYF™ FPUI%ai m 37 wherein

each the PDhessagks! 8t Basintabdays, addyyBiba up@HBisaadsi on device are running a
comon application, wherein said 15 wireless colTaboration is perforned

wi t hout subgtantjal changes.to .the application of _ either e. PDA or the
physi cal | y Sérmt@%‘Wﬁaﬁﬁige%@ﬁ%ﬂ%‘@g.pr%mﬁ@eﬁﬁﬂh&ﬁ@ i%‘@lé‘?r?‘f‘ed in

C ai m 37 whfeRbhfelchs RbWaded Glead@serdedidt 6f96&. cOl | aboration software
program execut abl e on the PDA, conprising: a conferencing and col | aboration

- protocol CgP enabled to nicate with e - .
P ( 0.) The wireless col(l:a (r)rlgigon software program as specified in Claim 26 further
15  comprising a CCP event handler processing specific events produced by the CCP

system library.

31.  The wireless collaboration software program as specified in Claim 30 further
comprising a plurality of function blocks, wherein the CCP event handler is also

adapted to handle specific events to existing and new said function blocks.

20 32.  The wireless collaboration software program as specified in Claim 19 wherein
the CCP is enabled to automatically send a document to another said wireless
collaboration software program residing on the remote communication device upon

communication therewith.

33, The wireless collaboration sofiware program as specified in Claim 19 wherein

25  the application is an off-the-shelf application.




20 another said wireless collaboration software program regAginboss a
renote comruni cation device in near real tinme. 40. The nethod as specified
in Caim39 wherein the coll aboration software programis also resident on
and execut he renote communi cation device. 41. T as
specified ia‘ab%f/g%é?ﬁhw wherein the PDA is enabled to upda?&ﬁé@}ggg i nternal
~state to mrror that of the physically renote communication device. 58 10
April 2006 WO 03/043301 PCT/US02/ 35673 42. The method as specified in daim
38 wherei n Bhe PhHe PBA@BakkERd ir0Clakivl 9, 3Befea] Be datiassalabpediiogn | nf or mati on.
43. The net hg%vas specified.in C i’ii m 39 wherein the PDA is enabl ed such
that recei F&UV¥EPRSHM i5eRablagdto 6ollabofatepdthaapiber repate P fqvise #yneaRi | e
processi ng r&¢ai¢ed data 5 information. 44. The nethod as specified in
Claim 39 wherein the wirel ess collaboration software program al so

conprises ang_application program.interface (API) inplenented by the CCP.
45. The wi rgﬁ'essjﬂé“oﬁ%%ﬂ%“%gﬁllm&f‘% é%.ﬁfie@g‘}*%%r‘él§55§ﬁ%°¥ai“% in Claim35
wher ei N 510 séfiv@ar&$Bgiath i8 BibleAdo £6NabAHEWHNGHESSWNPULP ROMEES MaltithdIange dat a
with the renote communication device. 46. The wreless collaboration

sof tware prqggram.a ecified jn Caim39 wherej t he col | aboration
—software. prggr aﬁlf%rﬁ“ﬁé?spéﬂ jn %‘mafgdfge@%}t‘f’e‘ﬁﬁrq?ﬂﬁtc%%bomi“ﬂ‘bl enented by the

APl . 15 47. soffwardbroSlafiSs eiBlet abeiiabdratd wilftiese6d %Hi&@iyaﬂhé’ai réapgmbfied in
Claim 46 wherein the CCP systemlibrary is adapted to handl e conference

Jressages of ,t he 0 icated to and fromthe renote, cqomunication
device. 48. hhe &%&1@&%@#@?@&@5@%&% SRACEAT %Dgaagﬁaﬁ%@ﬂgmﬁi ed in
Claim 47'V\Il’lﬁtﬁﬁ}hﬁfﬁcdtibﬂd&awmh%@@]-ﬂﬁgﬁ@g@ﬁgiﬁgpri se conference protocol
messages, system update 20 nessages, systemedit nessages; and system
updat e ssages. 49 ,The wirel.ess collaboration _software program as
specifi in d ﬁﬁ?ﬁé%"é@%ﬁ rs?‘f‘?é‘ﬁ%moﬁaé‘h@@% Rjieg athdhe, “st ruct ured set
of bytes. Sphysithiey reinbe|cemeneRRhiichierat heheaehitisaneriRl egdaipgramaeci fied in
Claim 39 wherein tge col | abor ation software program further conprising a
CCP event huHelFssty cobaboraie therewith ingrapieplimieyent s produced by the CCP system
library. 10 April 2006 -

a - 38.  The method as specified in Claim 37 wherein each the PDA and the physically

-Temote communication device are running a common application, wherein said
15  wireless collaboration is performed without substantial changes to the application of

either the PDA or the physically remote communication device.

39.  The method as specified in Claim 37 wherein the PDA includes a wireless

_collaboration software program executable on the PDA, comprising:

a conferencing and collaboration protocol (CCP) enabled to communicate with
20  another said wireless collaboration software program resident on a remote

communication device in near real time.

40.  The method as specified in Claim 39 wherein the collaboration software

program is also resident on and executable by the remote communication device.

41.  The method as specified in Claim 37 wherein the PDA is enabled to update its

25  internal state to mirror that of the physically rcgg_i;;!:_e communication device.

.
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WO 03/ 043301 PCT/ US02/ 35673 51. The wirel ess coll aborati ofoe@rt 28062 program
as specified in Caim39 wherein the collaboration software program
further conprises a plurality of function blocks, wherein the CCP event
handl er i s ghsgpasaprted to make calls to existing and neW SajsthasiH4nction
bl ocks. 5 52. The nethod as specified in Claim37 further conprising the
step of the PDA being designated a host and autonmatically sending a first
docunent to the physically renote comruni cation device to begin the

W rel ess CO|4E.abOTBé1in@tPod ﬁﬂspec]ﬁ&i imﬂlalh?CBSa&eﬁeﬁxem'bPD@ds efinb@dad m 37 further
conprising t step, of the physically renote comuni cation device bein
desi gnated &° Qfateﬁ?@agﬁts‘brﬁ%f{)?%’éflnf‘@nlo sending the first docunent to thg
PDA to begin the wireless collaboration. 54. The nethod as specified in

C ai m 37 whégs.ei NThévaetiodiaspedfigd in GdimGR Wwheréi the@d A ishepatsdbidubh thapl i cat i on.

55. The nethod as specgified in aim 37 erein.the repote co ni cation
device is af¢fH SCF%A.‘“%%“%’@F‘ C"F‘Sﬁ sﬁjg%tWBva?r@ﬂgEfcpr‘é’assf% r@ﬁe&i"m? wher ei n

t he renoge a@paabgeati on device is a desktop conputer. 57. The nethod as
specified in Caim37 wherein the renote comruni cation device is a

| i vef eed gat eway, 58. The nethod .Specified in_C ai 2 wherein the first
docurent i s*&di t BpATBeRd assge e(dHnaPémg Whei Q‘ﬁglrg‘?i‘fs‘igh%"lr%}‘opemt e ,
comuni cat i gRveleyprégramidso chiPribd tah esblidionpesdrirh @flerfade (A1) mfienatar ei n t he

- first docunent is editable by both the PDA and the physically renote

communi cat i Bht§&iFee. 60. The nethod as specified in daim37 further
conprising the step of the PDA .sinultaneously exchanging voice
Comm BI cat | g8 V\ﬁé"lc‘)ﬁh wiResh Byfab6tibry soReaR o gl espREIRLL R Tl Iewhaendur i ng t he
col I aboration:

-~ 10 the CCP is enabled to communicate asynchronously exchange data with the remote

communication device,

46.  The wireless collaboration software program as specified in Claim 39 wherein
the collaboration software program further comprises a CCP system library
implemented by the APL

15 47.  The wireless collaboration software program as specified in Claim 46 wherein
the CCP system library is adapteh to handle conference messages of the CCP

communicated to and from the remote communication device.

48.  The wireless collaboration software program as specified in Claim 47 wherein
the conference message comprise conference protocol messages, system update

20 messages, system edit messages; and system update messages.

49, The wireless coliaboration software program as specified in Claim 48 wherein

the conference messages are a structured set of bytes,

50.  The wireless collaboration software program as specified in Claim 39 wherein
the collaboration software program further comprising a CCP event handler

25  processing specific events produced by the CCP system library.
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51.  The wireless collaboration software program as specified in Claim 39 wherein
the collaboration seftware program further comprises a plurality of function blocks,
wherein the CCP event handler is also adapted to make calls to existing and new said

function blocks.

52.  The method as Speciﬁéd in Claim 37 further comprising the step of the PDA
being designated a host and automatically sending a first document to the physically

remote communication device to begin the wiréless collaboration.

53.  The method as specified in Claim 37 further comprising the step of the
physically remote communication device being designated a host and automatically

sending the first document to the PDA to begin the wireless collaboration.

54. The method as specified in Claim 37 wherein the common application is an

off-the-shelf application.

55.  The method as specified in Claim 37 wherein the remote communication

device is another PDA,

56.  The method as specified in Claim 37 wherein the remote communication

device is a desktop computer.

57.  The method as specified in Claim 37 wherein the remote communication

device is a livefeed gateway.

58.  The method as specified in Claim 52 wherein the first document is editable by

both the PDA and the physically remote communication device.

59.  The method as specified in Claim 53 wherein the first document is editable by

both the PDA and the physically remote communication device.

60.  The method as specified in Claim 37 further comprising the step of the PDA
simultaneously exchanging voice communication with the physically remote

communication device during the collaboration.






