;edeop"om @I H'6~"T"1S <1 METHOD AND SYSTEM FOR SHARI NG COVPUTI NG RESOURCES
USI NG W RELESS MOBI LE DEVI CES ON AN AD-HOC BASIS 5 Field of the Invention
The present invention relates to a nmethod and system for sharing conputing
resources anong a plurality of wireless nobile devices on an ad-hoc basis.
In particular, the wireless nobile devices are nobile phones. The w rel ess
nobi |l e 10 devices receive jobs to be proqessed but do not require
application software to be installed in order to process the jobs.
Background of the Invention 15 Gid conputing is a formof distributed

conputing that y S i i { i Lgation,
data storage JMEINBANPRESTEM POR ARG CoMBIR NG RustieES,

di spersed or gani s¥USINGWIREIESSMOBILE DINVECESODEAN ADHEOEBASIS ext end
grid computing capabilities to wireless nobile devices, such as nobile
phones, personal digital assistants (PDA), |aptops etc. These nobile

devices currently enploy grid conputing over wireless | ocal area networks
(LAN) and | Pv6. However, grid m ddl eware on nobil e devices has been

consi dered t ophgq bPthedavBssHd9 for nobile devices as grid conputing 25 was
initially designed to handle resource intensive jobs on non-nobile

conputing platforns. The present invention relates to a nethod and system

for sharing c uting, resources, anong a plurality of wreless nphile

devi ces on an%gg—pﬁ%sfgbé&‘fe&loﬂ’/\i’rfﬁ%ﬁomt%in%e%?%# ?%if?ﬁ%lpui}vgé Sﬁﬁrnﬂﬁ 38@?“%% el ess
nobi | e devi cegeseaited 8mBALaCstutaPige bh Sfiredddy hdBilet 2 va@s oadal £&-EedTpasiat ronal
power for demandi ng tasks in environnment with no 2 access to conputers.

Typi cal |y, adphsieulagdhe getdless rebilmésviessasenmabils phosoe rTheswireless mabile

si tuatiops i nglyding, q{/égo%ts %6 b protissed b f&'& H%g{e &E%Dléﬁéhfé@éioﬁo%a?é PR
research, where conpd%er Are T haccessi bl e “Ao¢ mruni cat 1 on” anongst

Wi rel ess nobi istallediicedet ® prodesethedotisy current standards of BluetoothT M5
technology. In the prior art docunent US 2004/0Il 48336, a massively

di stributed processing system and associ ated net hods axe descri bed t hat
utilise a processing architecture for a nultitude of widely distributed
devices to process distributed workloads for a 10 plurality of distributed
processi ng pr Baekground of theoknvdatiothe | nfrastructure

15
Grid computing is a form of distributed computing that involves coordinating and
sharing computing, application, data, storage or network resources across dynamic

and geographically dispersed organisations.

20 Recently, there has been a demand to extend grid computing capabilities to
wireless mobile devices, such as mobile phones, personal digital assistants (PDA),
laptops etc. These mobile devices currently employ grid computing over wireless
local area networks (LAN) and IPv6. However, grid middleware on mobile devices
has been considered to be too demanding for mobile devices as grid computing

25 was initially designed to handle resource intensive jobs on non-mobile computing

platforms.

The present invention relates to a method and system for sharing computing
resources among a plurality of wireless mobile devices on an ad-hoc basis. With
30 this infrastructure in place, wireless mobile devices can be pooled together anytime

to aggregate computational power for demanding tasks in environment with no



processi ng power for the distributed processing system a nodular client
agent program including a system conponent with a core agent nodule and a
separate project conponent with at |east one task nodule, is configured to
operate on the distributed devices and to process a variety of project

wor kl oads. For each 15 different distributed project, different project
conponents or task nodul es may be provid by a server systemto the
distributed devices to run on the core adent nodul e or system conponent. In
addition, a capabi {i ties tdat,ﬁ}pas can. be used 'bﬁ 2 sz)rlver s?{@tem o .
schedul e wor kPEHSS ‘DRI Fo R Yc?fg'&B? RegPEALog T PIORTECOPPPIE RYVAdYi ces.
Furthernore, sc&eddlsithtiondemtbgingDdishaisk radorBRE bufiddr fekipiliedl #@lies and
infrastructure and application devel opment i nplenentations are al so

provi ded. As sesshrchi Réeee cempuiseedref Hraceesawlaotid-hae camsywtieationopmensst i ng
conputing resqQurges usi I el ess i evi - iM t hat
overconme or a'(t%H feggssst ngibﬂgv%{%zﬁl(gesp?sog{:‘%g{ééfr@t %ﬁer?%ﬁi %{Jncga?g?%fgﬁ @Sﬁ’?@rly of the
| nventi ors The tgphaslepy. | nvention seeks to provide a nethod for sharing
conputing resources 30 anong a plurality of w reless nobile devices,
conprising steps of initiating comunications automatically anong the
plurality of w I F i i . I i

Br ot ocol | recar i gaer P Qhnincif (1 2004101 328, KGR BAFPHRN TG er

j obs to be di systethuhddssoiangl mbthodd arealesdribed fthatiutitibes pravetsingeardatacows by an

initiator wirel ess bil e. devicg; .distrihuting the pl | it f rker
j! olbsI am)ngW!t hg’orpa[ ngt?‘ie;f’fowﬁ\é\ﬁy rd(eé‘?t@glléte‘arelfﬁ‘geéltﬂgmcgﬁss‘igﬂﬁ{”t%ﬁ‘lé Oﬁ]qu’?%tc}lé\fa
Wi el essqgrobi #ﬁn{aﬁw‘ ©8; diBlr DB pRskesfiBg Phiddtkd. t Yo HrobRieWeK Bifrdsefistdy t he

plurality 5 of wiréeless nobile devices; and finalising result of conpleted
j ob submi t t ed proaessin®@phwer fepbe tdisttibeted pesaesting systerni @ mqstudari dlisst agesyst em

for sharing conputin sources conprising.an initiator wreless nohile
devi ce and at PROARE: PG o Sumperesd ificheers aemediic md TRerardte
plurality of wdjettaptpdabitl Wit givica ondteskliBo®QeNs ehellodred enepametoiahe i n t he

systemusing a W reless communi cation protocol. In yet another aspect, the
present i nvendisrbyed\deyioss andeiohpipcees a siasiehn gl eompelt Watklpadso dios gchnong a

Cubm 1t elf 1 AR B BI85 GRbrenf BB R BhaRE P hSSE REp ko

nobi | e devi cepraralddiibR aWer @k 8$steROTHE idesttibied dedtactl runwredardongagent
plurality of co-worker gobs to be distributed anmong the plurality, of
wi rel ess nobi meodylsArewstemcompongnt; [madstition, psprabilitips databaggesan bg used by a
di stributing LBgcPLutal id dnelué RRLIELS d00Pu ARG RBIRIN LRI dsbuith " el ess
nobi |l e devices by tthe initirator wreless nobile device, processing the
plurality of devisesk@urihetrmoley dchedpling aldetige 2ID oftaski mebppa andi fuethdevi ces;
and finalising result of co Ie.te%' b submtied, wherein the step of
preparin a pI%é%%FrP?‘}Feoefnd&BgRiﬁ’ﬂ?B ei’f‘g%mﬁlﬁ ipglegientafippi ATe 4159 REY; e
plurality of wireless nobile devices by an initiator wireless nobile device
further conprises steps of serialising an instruction set; calculating
opti mum dat a HAszsualif thiereds subedd fada tmetbed sptia sysiero far pharing icoypofing
co-worker data; splitti nq{,.da}ta ZSI?ﬁugrri.tted int(g oﬁ)i rrumaii ze to forc[nthe
plurality of &EOWEEREsngvizelessobils devirssPn #hadfes Pasis ek OVELsoBE A wor ker
data wi th thesgfdiphiaseobRalsiH el Roraft to formthe plurality of co-worker
jobs. 30 Brief Description of the Draw ngs 4 A preferred enbodi nent of
the presgnt invention will now be nore fully described, by way of exanple,
with reference to the drawi ngs of which: FIG 1 illustrates a set-up of a
preferred enbodi nent in accordance with the

Summary of the Invention

The present invention seeks to provide a method for sharing computing resources
30 among a plurality of wireless mobile devices, comprising steps of initiating
communications automatically among the plurality of wireless mobile devices

using a wireless communication protocol; receiving job submitted; preparing a



5 present invention; FIG 2 illustrates a set-up of a wireless nobile
device in FIG1;, FIG 3 illustrates the tineline of sending and receiving
of jobs between two 10 wirel ess nobile devices; FIG 4 illustrates a flow
chart of a method in accordance with the present invention; 15 FIG 5
illustrates a flow chart of the preparing co-worker jobs to be distributed
step of FIG 4; FIG 6 illustrates a fIO\%chart of the initiating

comuni cation step of FIG 4; 20 FIG 7 ifllustrates a flow chart of the

finalising results step of, Fl 4; FlI i1l ustrates flow chart, of the
creating ser yBﬂmflﬁ_}'&g&g' Oélberé‘%%slf?é?dbsgﬂﬁﬁﬁi HeEe e?ﬁﬁrﬂgti'logwgfe SPPBYY char t
of the creatiggviedd BlnlibfReA Wikr€@BssOhobild>deee; MistHBhifhg @ plagdity Bf con of
the Drawings In the Toll ow ng description, details are provided to describe

t he pref er r ed Waokesnjobslianemg. thiet plaradity ddewiaplesy arobile ddayires IR theetnitigiox he

art, however, _that the..invention e [r i ced with il s.
Some of thesewdreeiégf F%O%Hﬁae 18%’ pggceg?é}s{%ﬁegg%raagb (?tgcr?gj‘fvﬂllkgg%ag%gg@e I‘[}1 gltagb,scur e
the invent i onof wirdleW inBbild)gevideesidtiidaliviag tdsah of sorthplerdjob Afbhdséd. uct ure or
m ddl eware for sharing conputing resources anong w rel ess nobil e devices

with simlar benefits of grid conmputing is achi eved. Processing power and
menory of wr I i 5wt hi : -Usi ng a
Wi rel ess com’rgél?@%?‘f’%%b%)cﬁ’oﬁlg&%%ﬁtoliz%%gsﬂs} "flg%gig Sg"%lée}n% g ?%ghgg\%ﬁﬁ%gzs is
t hat there i sresoumteecbrfipising dn initiaedresiseless hidbie device esd stdedsheeadobworker
application software to process fhe, jqb. \Wi]lst the need r jnstallation
of applicati OW%%%@V%nglq fjre‘.é}P‘F W]E\%r_e“i ﬁk—?l Ié'é‘?l%tﬂfl V@“ﬁ‘@?ﬂ E’é’i’ﬁF .SACHB‘FS are
necessaryy al LboebRl S Snd BRIk iBisg88m uSHBIa irdlB8 coRhihdafibh Bfot@bl.t he

m ddl eware, 10 which enables the coordinating and sharing of conputing

resources anongst all wreless nobile devices. The nethod and systemin

povar s of wi r1f ot BIEF @bty HECPUROH RrvbioT BRGEE: ¢ MheBpa P SREIS

computing resources among a plurality of wireless mobile devices, comprising

steps of receiving job submitted; initiating communications among the plurality of
15 wireless mobile devices using a wireless communication protocol; preparing a
plurality of co-worker jobs to be distributed among the plurality of wireless mobile
devices by an initiator wireless mobile device; distributing the plurality of co-
worker jobs among the plurality of wireless mobile devices by the initiator
wireless mobile device; processing the plurality of co-worker jobs by the plurality
20 of wireless mobile devices; and finalising result of completed job submitted,
wherein the step of preparing a plurality of co-worker jobs to be distributed among
the plurality of wireless mobile devices by an initiator wireless mobile device
further comprises steps of serialising an instruction set; calculating optimum data
size of data submitted to be split into a plurality of co-worker data; splitting data
25 submitted into optimum size to form the plurality of co-worker data; and attaching
the split plurality of co-worker data with the serialised instruction set to form the

plurality of co-worker jobs.

30 Brief Description of the Drawings



15 conmuni cation protocol of the wireless nobile devices |30 on an ad-hoc
basis. In the preferred enbodinent, the wireless nobile device is a nobile
phone. The initiator wireless nobile device 130 splits up a job submtted
into a plurality of coworker jobs. The plurality of co-worker jobs to be
processed, are sent to co-worker wirel ess nobile devices 120. The co-worker
w rel ess nobile devices 120 do not 20 ne%d the application software to be
installed. Referring to FIG 1, an illustration is shown of a network 100 of
wi rel ess nobil,e devices.of. a preferred enbodi ment in.accor ce wi.th the
b esent i nents BREHAR SRR ErEnERThF PiseeudighT Bnlnbr o S5 AR e, e
with a plural b Wa9lof e2miple keith #feréhdeab fesdraRbigh 6f AAichces 120 using a

Wi rel ess communi cation protocol. In the preferred enbodi nent, the wrel ess
comuni cation protocol is BluetoothTM All wirel ess nobile devices in the
network |1 00 are~c 0 ] ot hT on an
2 hoc basi s. 190 Rl SePRF a3 biaflndtEhRbogidfl REALIMARE Wk PR

devi ces isn Fl gredert$n@htiow). The wirel ess nobile devices 130, 120 in
accordance with the preferred enbodi nent conprises a user interface 220

whi ch instructs the processor 230 to performa 6 certain task. The user

i nterface 220pigp fidldoted PEAUHSE iftlAPh RIS AERENNAT8. ANd keypad 270 for

the user to input information and Instructions. e processor 230 is
coupled to a Bl uetoothTM nodul e 210 and activates the Bl uet oot hTM nodul e

when it recei pnstructigns.fromthe user interface 220 h rocessor
230 is furt he¥?@' édaﬁ?t@(ﬁesc erté‘ﬁ‘ﬁgﬂ‘?g Sergn rrﬁcilﬁﬂﬁ')%msé?ﬁ"%é‘aﬁv%nl y
nenory (fgOM  43R1es&R0BIE 1R8cds0 FIG 3, the initiator wireless nobile device
130 sends a co-worker job to the co-worker wireless nobile device | 20 at
time TO, 915. The co-worker wreless nobile device 120 receives the
co-worker job ter..a del ay, yat ti 1 0,910, The initiator w.reless
mobi e devt coFidotifeEisd % aRt M Al cineliBeieie aochiTans® Wik B el

W rel ess nobi iRefgi;ce 120 at tine T2, 925, while the co-worker wireless
nmobi | e device 120 finishes receiving the co-worker job at tinme T3, 920.
Both wirel ess nobile devices |30, 120 start to process the co-worker job
thereaftgr. The~iidl i i . j i.ni . i ng
the co 18 wor L | DS BE&a by hE B B GRSkl O S MR IR A0S

fini shes procesBIthg;t he co-worker job at T5, 935 and sends 935 the

conpl eted co-worker job back to the initiator wirel ess nobil e device 130.
The sending of the conpleted co-worker job to the initiator wireless nobile
device 130 en . k AF k. at -'(fﬂnq&[g [ ce | 30
receives the ggGrr'p %ltﬁgtr t%ﬁ%‘rxgg?ﬁ?%@b% g%‘%é’ co Bd%rshez)rd;?\nﬂr}é%’ess nobi | e
device 120 at T6, 940 and conpl etes receiving the conpl eted co-worker job
at T8, 950. rring to FLG 4, t t had 300 of sharing conputing
resour ced stﬁi@ ﬁﬂagtwwflﬁwb%ﬁpﬁﬁle?@ﬁﬁﬂ%@a?lﬁoﬁ@ %@Ga png the initiator
wi rel ess nobile device |30 25 and co-worker wirel ess nobile devices 120
within range of the one another using the wireless comuni cati on protocol.
The initi ati ofil@f8 dlostrates aBlowcharg0Ptheemmatingservdrdbrsadrstiop bEFHB\G; 08¢ starts
automatically without initiation fromthe user. This is followed by the
initiator wirel ess nobile device 130 receiving job submtted 315 by the
user through FhE. uBREtrdted £A6RCRart dPthe 3batinE clidiit tiraddstep bR Es nobi | e
device 130 then determ nes 320 whether the job is to be processed locally
355 or t2% be distributed anong the co-worker wirel ess nobile 7 devices

| 20 for processing. In the preferred enbodi mrent of the invention, this is

Detailed Description of the Drawings

In the following description, details are provided to describe the preferred
30 embodiment. It shall be apparent to one skilled in the art, however, that the
invention may be practiced without such details. Some of these details may not be

described at length so as not to obscure the invention.



determ ned 320 by considering two factors. The two factors are tine
conparator factor and conpute-to-data (c2d) ratio factor. 5 The tine
conparator factor involves the conparison of two timngs. The first timng,
herei nafter known as job processing timng, is the tine taken by the

wi rel ess nobile device to conplete a given job. The second tim ng,

herei nafter known as transmssion timng,. is the tine taken to send the job
and receive the results. The transnissiof tini ng is cal cul ated based on the
wi rel ess communi cation 10 protocol transm ssion speed (bits per second),

whi ch vari es depending on the wirel ess comuni cation protocol technol ogy
enpl oyed by t REtyhKLhRISntBREABNQVIetRS hE@strdcdtredidmidiBewad Wr kharhglel ay
of the transmission. If the transm ssion timng is higher than the job
processi ng ti aompytingweseurees apsongomelesst pbilcadavaeesivethFam@ar berfefitshes grid

transm ssion tim i S ual, or | ower than the job processing..timn t he
time compar at SPPPURE aGEYed, Brocetyie Ryt g Werpory dEapipeloss mobilg diict ",
anal ysi ng t hewjit rahgdetfr bt nggtdasied Athingdhi Wirelebs c6mefinidatign gaotodsl runber

of individual operations requi riedg processing the job 20 versus the anmount
of data and cbehsesstiges. fnstofisee afivantages s dent there ipgponaed dor alhwirelspemgbilon. The
c2d ratio al gqri. i I J I t fatlh . i t be
di scussed in gée‘%lg%rqoh%rs {gﬁn%pﬁf ]qu%els%‘ggr%att% iI%B?%SQI%‘\EAé(?D’%H&ng# %luef8 I[c;rocess
demand for coimstiliatign pefvepplicatibiovoRwamnih thheahe ddiréladsi mobhe tdevices lis nbe
FALSE. If the ratio is equal to, or higher than 1.5, the process, demand for
conputing pOWBFCESEI %hwgﬁhss[ I e rlnwlqlthﬁé)ffﬁmlgql?wgﬁy one
of the tio faghliSedad|esAhetoorl}atih® AndVshdr; AR GedRERs tdnBst AP 30
initiator w rg\?jesse r?nl)i | e de?/ri ce 11%01.1 V&elnrgg%t act grg are TRUIIEl,@St he job
will be sent wiklesombhie dovivesr ker wirel ess nobil e devices 120 to be
processed. 8 The job is then prepared 325 by the initiator wrel ess

nobi | e device 130 and distributed 335 to the co-worker wirel ess nobile

devices 120. Bat Mt dnaisszrétah% adof RIES HitHBR prescleitiveRtiohds iR HEof@atl6 ker
w rel ess nobile devices 20 will process 340 the jobs 325 and Tinalising of
resul ts 345 f of powsssing pewkrseel wireles arobiladevicer|vathig the mangst efpwieless

preparing co-worker.igbs to b ocessed 3 in bothnitiator wreless

o, e dBui cecgrichiOEplohsp of b ARTEE pthls PR o dhdd &Rl BlCld
the preferred embodiment, the wireless mobile device is a mobile phone. The
initiator wireless mobile device 130 splits up a job submitted into a plurality of co-
worker jobs. The plurality of co-worker jobs to be processed, are sent to co-worker

wireless mobile devices 120. The co-worker wireless mobile devices 120 do not

20 need the application software to be installed.

Referring to FIG.1, an illustration is shown of a network 100 of wireless mobile
devices of a preferred embodiment in accordance with the present invention. An
initiator wireless mobile device 130 communicates with a plurality of co-worker
25 wireless mobile devices 120 using a wireless communication protocol. In the
preferred embodiment, the wireless communication protocol is Bluetooth™. All
wireless mobile devices in the network 100 are connected to one another using

Bluetooth™ technology on an ad-hoc basis.

30 Referring to FIG.2, a set-up of the wireless mobile devices in FIG.1 is shown. The
wireless mobile devices 130, 120 in accordance with the preferred embodiment

comprises a user interface 220 which instructs the processor 230 to perform a



| 20 starts with the serialisation of instruction set 415. The instruction
set provides conputing instructions to co-worker w rel ess nobil e devi ces.
In the preferred 10 enbodi nent of JavaTM i npl enentation, during
serialisation of the instruction set 4l5, the instruction set is read and
converted to byte array through an application programm ng interface (API).
The step of serialisation of instruction5§et 45 is well known in the state
of the art and will not be discussed in detail hereinafter. In other

enbodi ments of the.step.of serialisatjon.of. . instruction.set 415 he, step
Ce 75 modi 1 oGRSt NP s S oIS 22 Ak Bl BRLIES PG b Red B 5t For m
can be achi evggypalin70 Her thexterss iput inf@rnthéiba afd irshctioRs. BheXTbédsest 238lis0

known as data submitted, are.split into co-worker data. In the preferred
embodi ment of ceunled taveRlucineth 't modude 31 prd astiyates th Blustogth 't eodylg when
submtted to it n Y ess
nobi | e devi ceg erfzgegjvérselrr]lgﬁrr ‘ﬁﬁuﬁg‘g ?}éhfthgqhsgf\g\g%@?%ze E@Qﬁ’fd;g%?%%@h ) ?endi ng
time (S),5 wai toupded torrendon) acesk memery(RAM] 240andREad dtdf eremorg (ROMJI2G0. 3 and
Table 1 below, the sending tine, S, is defined as the tinme 25 taken for the
initiator wireless nobile device 130 to conplete sending the job to the

co-worker wir ﬂe?e?ﬁn%ltﬁSg \éiiﬁiﬁato;_gﬁn]’ei%\@ﬁ{oﬁﬂe H%\H@e 130 sehds 485 veEkrash ti e

taken for the co-wo w reless nobile device 20 to start processing the
job at T3, 920 tle tdrevockarpviz¢lesnmobilprdeeies si20gataime AP, £15T4 he 3Bewdmket he
initiator wrel.ess nobile devi 130. The waitin [ is defined as
the time t akeiErommaRe dsigr deDaressahe oo ateke inb <BFt p sblaytsme 810 by
the i nit{oat or oyd rElegsitialdP liteRess MobAE dbvils 1300 AiNRs lséing 1 cotWdrkétjeb to
wireless nobile device |30 receives the conpleted job at T6, 940 fromthe
co-wor ker wi r 8leegswitkist Marediess insebiledevicEh2(r &idine (139929, righileRthej co-wetkehed 9

Fecei ving t he watsr BobY Rsklh taimi et BRI for kBl RaiFE BEVPRE 1207
Tabl e 1 Fact oBufi Fdreledsemobildi dtgidds ME30, FI00BatCd Brobdsy €lid @p-worlkes jéd—r om T3
to T4Waiting tinme, Werom T4 to T6Receiving tinme, REromT6 to T8 5 (N 1)xL>

S+W +R (1) wh#rezeatier.sThenmitigippwirelsss mpbile dloyiserl0 tmishest proprssigg| the cpnt o; L
i's overl APt i %iké J$l§ ats'?i],dB@gT}lé gg-;wo:l'lger\%iireﬁe%&ﬂiﬁgde%mni%g processing
the co-worker job at TS, 935 and sends 935 the completed co-worker job back to
the initiator wireless mobile device 130. The sending of the completed co-worker
job to the initiator wireless mobile device 130 ends at T7, 945. The initiator
wireless mobile device 130 receives the completed co-worker job from the co-
20 worker wireless mobile device 120 at T6, 940 and completes receiving the

completed co-worker job at T8, 950.

Referring to FIG. 4, the method 300 of sharing computing resources starts 310
with initiating communications 312 among the initiator wireless mobile device 130
25 and co-worker wireless mobile devices 120 within range of the one another using
the wireless communication protocol. The initiation of communication 312 among
wireless mobile devices starts automatically without initiation from the user. This
is followed by the initiator wireless mobile device 130 receiving job submitted 315
by the user through the user interface 220.
30
The initiator wireless mobile device 130 then determines 320 whether the job is to

be processed locally 355 or to be distributed among the co-worker wireless mobile



Ris receiving tinme. Conditional equation ( 1 ) above is checked for every
singular increnental of N, starting fromN = 2 until the conditional
equation is satisfied. If Nis nore than the 15 nunber of wireless nobile
devices K, remaining in the network, the data submtted will be split into
K nunber of co-worker data. If Nis equal or |less than the nunber of

W reless nobile devices K, remaining in the network, the data wll be split
into N nunber of co-worker data. After sgritting of the data submitted into

Co. KT et Gk LAY B Bt IR SRR RO o R 122

The co-wor ker & ructi on set 415

in a byte arr dytetRink@B0D &9-coRsil&ing GRS factdls SkheaGroWaEISEY ark Glafe EnEpap@eKages
of jobs each including a serialised instruction set and the co-worker data
in byte arrayfactorsad gpopeisdedata{cihdrtiafacress nobil e device. 25 Referring
to FIG 6, the step of initiating comunication 312 further conprises
simul taneously creating a server thread 515 and creating a client thread
520. 1 TheThertites cbllﬁpaad)r&b&oﬂﬁi\emteﬁ theWOm'paEkcﬁssf tmvﬁitihﬁnghe\mheeﬁrst
requesti ng new communi cation to join the network 100. en new W rej ess
Tobi | & devi colMiRG BEPRRNEkncA Harph PARTeSHNEHmEE i e e REH P ﬂl&fevi ces

requesting ”eWi{éF’ééE‘ @il‘é{'ﬂe@id'esto%hf étgglggi‘v'éi H%{T bSbiddd (Rhig! Rtetbier

security protocol. lent thre sca evicinity for existing
Bl uet oot hTM dkudwe sis dradsmiseine dinsing pistthe tiole akien tchsemddho jotodirkrecBivadhoot hTM

devices within range. After the server,thread 5/5 and.client thread 520 are
croatod, " connBihitorbe ARG e6R Gt Beeleind stie BEevifeiess Spofaton
establ i sfyed 5ZRrtoddIGERRMiRION §})|eEﬂ %bit@fpeﬁﬁédoﬁﬁ),G&lﬂi@ﬁ%ﬁ@@ﬂeﬁéﬂiﬂéoﬁn%hé“t ai ned

in real time. Any connections | ost or new connections established are to be
updat ed accor diiredgsy coRasiunigatiog nrotorplGecimologie emplyyed foyf thaavirgpssgmebidal t s

345 further c [i t of .15 t.he ¢ rker. wirel ess nobil e devices
120 returni nga?mg%effls@’ %@ftﬁ%ﬂ%ﬁ 1%898}6of)the afSHussIon.
If the transmission timing is higher than the job processing timing, the time
15 comparator factor is FALSE. If the transmission timing is equal or lower than the

job processing timing, the time comparator factor will be TRUE.

The c2d ratio factor is determined by analysing the job to determine the c2d ratio.
It is defined as the number of individual operations required processing the job
20 versus the amount of data and code that must be distributed in support of that
operation. The c2d ratio algorithm is well known in the state of the art and will not

be discussed in detail herein.

If the c2d ratio is lower than 1.5, the process demand for computing power is low
25 and the c2d ratio factor will be FALSE. If the ratio is equal to or higher than 1.5,
the process demand for computing power is high and the c¢2d ratio factor will be

TRUE.

If any one of the two factors is FALSE, the job will be processed locally in the
30 initiator wireless mobile device 130. When both factors are TRUE, the job will be

sent out to the co-worker wireless mobile devices 120 to be processed.




wor ker jobs to the initiator wirel ess nobile device 130. The initiator

W reless nobile device 130 then collates the results 620 of conpleted
co-worker jobs fromall co-worker wireless nobile devices and the initiator
wirel ess nobile device 130. The initiator wirel ess nobile device 130 then
presents the collated results 625 as 20 result of conpleted job submtted

t hrough the user interface 220 to the usgy. Referring to FIG 8, the step
of creating server thread 5/ 5 conprises the step of initiating the wrel ess
comuni cati onpPr.q ol.,. In th f.erned. enbodi ent 2 W el e

conmmuni cati on TE’F’ dé@gécthﬁnsprﬁbﬁrgflg%t% h I\/Fheli)len?%%% rswcl)”r% PetsﬁéIIi (?mr?\]ie\t,\(’lleé' Cieoﬁﬁo?ndZS

Bl uet oot hTM ndibuiitgedB®S BOthedicswukee vikkfyse mobsletde@icet @RS Bdthithé iditdtong

Bl uet oot hTM are well known to the person skilled in the art, Wen the
network 100 r ¥dwless mobikoApvige do ek somorksgueieless mwbile davirey 128- wot ker

wi rel ess nobi 1 : | j r.ef.Li 715. Renote
devi ce obj ect IA"?"s?g%\s@é@%ﬁerﬁoﬁf g\ggsl'%lcg?{%ﬁ@g%gjé{stﬁ %t%%%gor%lgﬁé ﬂ'tleggag%ﬁer Bl uet oot hTM
devi ces. 530 The new co-worker w reless nobile device is checked agai nst 720
the list of active con tiops 530, If the new co-workey wirele bile
device is reg%gfeé?%tq RIE 2 the 5t8D of prenafing epukerdARB POROCSSEN SPhn ser ver
thread oper at hoi iBfihor i¥iReledss mbBif AENLLE 0 Spd\-whHAGE HRIAS ndbilbRvickst of
connections 530, a sender thread Is created 725 for sending information to
t he devi ce. TH20 etafts svith the seiadisationufaasiructon set atl & dThSstraationeseiprovides
information fromthe deﬁjce. This is . to essenti ﬁ¥ ensur e tFat no Qf 5

wor ker wi rel eSSREHTG BSFEGHAS 10509 RGTRE avbdov nakily feyifes |InJbe BreETYd ve
connecti ans 53hbofMeiear of Myal'd ifplemetativhedtrsetihlisutioatof e Misir@dtiontdof ead
520 conprises initiating wreless comunication protocol general inquiry
805. In the pAti.che instructiamissdl readend converied & byls asigminovghen eppliseiebecol i s
Bl uet oot hTM Thi ct vicescin.the.ra u .

Bl uet oot i abhantf e PEeBRETARTL GRS bl R st B orl s i

Bl uet oot hTM dexlld@oaddh essasic 0BIR)art and willlendt Ge daselissBll ired«asil hdndfter. e such
as a laptop, a wireless nobile device, a _personal digital assistant (PDA)
etc., is retrPBgeambpdiments of the step plosesialisafionpunstrygtion set Hiv. dhe sEPs ce

di scover ) of ' : rad [ Vil C r N t he
type of Bopl i EREERPaeingly S8 T GE BBl R B OERAR AR e, | 00
etc. that theadsdswede i s running. Only devices and the applications that are
conpati bl e for conmmuni cati on and processing of jobs will be connected via
Bl uet oot hTM 20 Then a sender thread is created 820 for sending information
to the wirel egs 0P cref St Gota drahé WEAILRMHEA GIONERWNOR Bfa SibhBALE ard hr ead
825 for receiving information fromthe wrel ess nobile device before the
operation is ecplitpings ed-waKer dbtal {n whe prdferrep embodaned afththe iavedtoumglthone

preferred enbodinent, has be described jn.detajl, varioys di f.ications
Do e RS I LRE ] Qe E0RRAB IR S

number of wireless mobile devices 120 remaining in the network (K), overlap time

(L), sending time (S), waiting time (W) and receiving time (R).

Referring to FIG. 3 and Table 1 below, the sending time, S, is defined as the time
25 taken for the initiator wireless mobile device 130 to complete sending the job to
the co-worker wireless mobile device. The overlap time, L, is defined as time taken
for the co-worker wireless mobile device 120 to start processing the job at T3, 920
to the completion of processing of job at T4, 930 by the initiator wireless mobile
device 130. The waiting time, W, is defined as the time taken from the completion
30 of processing of job at T4, 930 by the initiator wireless mobile device 130, to the
time the initiator wireless mobile device 130 receives the completed job at T6, 940

from the co-worker wireless mobile device 120. The receiving time, R, is defined



in the art without departing fromthe scope of the present invention. 12
Claims 1. A method for sharing conputing resources ampng a plurality of
wirel ess 5 nobile devices, conprising steps of: (a) initiating

communi cat i ons autonatlcally anong the plurality of wireless nobile devices
using a wireless comunication protocol; (b) receiving job submtted; (c)
preparing a plurality of co-worker jobs tp be distributed anong the 10
plurality of wireless nobile devices by an initiator wirel ess nobile

gle\tjirglel t§ldz)f d:/msihrgltbut{a%%b%qrgh% {a?er %ﬁ;g{sﬁlgo llﬁ e‘é%%&lfu? $O§P”qnt% réce ”il%

device; (e) phigceagiléed joberdh teado-wyrkef wiretewhikile deotee 109. t he IOI urality of
wirel ess nobil e devices; and 15 (f) finalising result of conpleted job

subnitted. 2. A method of claiml, wherein the initiator wireless nobile
devi ce proceeds to process the ]Ob subq;% ep W t hout proceeding to step (c)

after step (b) if tine conparator factor 20 conpute-to-data ratio factor
is FALSE. 4. |Kagwirfiod of claim 2, wherein TﬁanlM&:conparator factor |s
FALSE when tLansnLsngn—LLnLng—Ls—thheL— | j mng—P5 5.

A method of ¢ian#iP@limgherein the conput e-tgomatGtortio factor is FALSE if

t he conput e- A - ratFo TS Tower—than J.ﬁ“WTTO‘dW
wherei n the sQﬁ%ﬂhglﬁ?U¢ther conpri ses stepgmo3 (b 1) creating a
server threadvvgbaguﬁﬁgnnlng a cllent thraadn1T4&ﬁn1b3) establlshlng
connecti ons \VINY-

updating a li
per formed sino
further conprlses step of

(N-DXL>S+W +R (1)

D

(bl )

where N is the number of the co-worker data to be split into;
L is overlap time;
S is sending time;
10 W is waiting time; and

R is receiving time.

Conditional equation (1) above is checked for every singular incremental of N,
starting from N = 2 until the conditional equation is satisfied. If N is more than the
15 number of wireless mobile devices K, remaining in the network, the data submitted
will be split into K number of co-worker data. If N is equal or less than the number
of wireless mobile devices K, remaining in the network, the data will be split into
N number of co-worker data. After splitting of the data submitted into co-worker

data, the co-worker data are then converted 427 to byte array.

20
The co-worker data are then attached 430 to serialised instruction set 415 in a byte
array to form co-worker jobs. These co-worker jobs are packages of jobs each
including a serialised instruction set and the co-worker data in byte array to be
processed in each wireless mobile device.

25

Referring to FIG. 6, the step of initiating communication 312 further comprises

simultaneously creating a server thread 515 and creating a client thread 520.



(b5) initiating wirel ess conmuni cation protocol; (b6) receiving at | east
one incom ng connection requests; (b7) retrieving renpote device objects; 10
(b8) creating sender thread for sending information to one of the plurality
of wireless nobile devices; and (b9) creating reader thread for receiving
information fromone of the plurality of wreless nobile devices. 15 8. A
nmet hod of claim 7, wherein steps (b8) ang (b9) do not follow after the step
(b7) if the one of the plurality of wﬁrelgss nobi | e devi ces requesting
connection in step (b6) is registered in the |ist of active connections. 9.
A nmethod of claim®6, wherein the step (b2) further conprises step of 20 (b

10) initiati Nnghwi Jeflc@Sthréa@NFLE ideRkisORew [Wirdlesy nddier dvided Hehiidsting el )
retrieving |ist of BluetoothTM Device Addresses of a plurali téo Wi rel ess

nobi | e devi cesomimunicatipmteyéoin (the netyork il 09.aWhewr ngwrwirdessdnabily davjcesfarg

| lity of wirel ile d - . i .
ending 1 nf or HEERST P fieetSp PHes St hbiE e {aBRIAChal BRSO
and (bl4)s creaf perpriveddsingtdistiag Blastos@téissdurigy iprfto¢oaThodidnt direah52®f t he

plurality of the wireless npbile devices. Ap0. A nehggd of clai?%I,,mherein
the step (c) PeANSHBe VéQIRiY ifer existing Blugtoothy deviges and conpects; togthg flient

i nstruction Sﬁfréacfcﬁ%)th&ﬁlﬁé{l)&mmge\ﬁ i»ﬂﬂfﬁgﬁ%é size of data submtted to be
p ity o er '

split into a urali CO- Wor at a; 4 (c3) splitting data
submitted into optimnumsize to formthe plurality of co worker data; (c4)

converting the pluralit f -wor key, data te array; an [035)
attaching t hepgf%F i%ie ﬁﬁé&%@%%ﬁ‘i%ﬁ?&@ﬁ%&?@é{ﬁ ‘irﬁat?‘ﬂé’og%‘?“’%aﬁ g.%tang
10 wireless mobile devices 130, 120 are established 525. Thereafter, a list of active
connections 530 is maintained in real time. Any connections lost or new

connections established are to be updated accordingly.

Referring to FIG. 7, the step of finalising results 345 further comprises the step of
15 the co-worker wireless mobile devices 120 returning results 615 of completed co-
worker jobs to the initiator wireless mobile device 130. The initiator wireless
mobile device 130 then collates the results 620 of completed co-worker jobs from
all co-worker wireless mobile devices and the initiator wireless mobile device 130.
The initiator wireless mobile device 130 then presents the collated results 625 as

20 result of completed job submitted through the user interface 220 to the user.

Referring to FIG. 8, the step of creating server thread 515 comprises the step of
initiating the wireless communication protocol. In the preferred embodiment, the
wireless communication protocol is Bluetooth™. Details of the initiation of
25 Bluetooth™ modules are not discussed here, as the steps of initiating Bluetooth™
are well known to the person skilled in the art. When the network 100 receives
incoming connection requests 710 from new co-worker wireless mobile devices,
remote device objects are retrieved 715. Remote device object is used in Java™ as
a connection handle to other Bluetooth™ devices.
30
The new co-worker wireless mobile device is checked against 720 the list of active

connections 530. If the new co-worker wireless mobile device is registered in the



5 instruction set to formthe plurality of co-worker jobs. 11. A nethod of
claim 10, wherein the step (c2) is perforned to establish the nunber of
co-worker data for the data submtted to be split into, by checking a
conditional equation (N-1) x L >S + W+ Rwith every singular increnental
of N 10 starting fromN = 2 until the conditional equation is satisfied,
where N is the nunber of the co-worker daja for the data submtted to be
split into; L is overlap time; Sis sending tine; 15 Wis waiting tine; and

co-vor ker - dat S SEYeLpnPltEh R0 B ot et bpert N G AP BTREG R

W r el ess nobi het sgistered it éBlinni oTEonnedtivas 300,nebemdek thréad Becromedh g5 (ﬁr
co-worker data for the data subm_ tted to be spllt into is higher_than the

number of wi r 8 infHIMationdq ithedeviesrdibgrealier. g reader dbreaikereatad 7201k hod of
claiml, wher clesvﬁﬁg%&%t% ffrbrﬂ%é %E\?ﬁget”hﬁs 3¢ &P s(séﬁuaflf#rrédéﬁfe g{% 'cées

steps of: 25 (t returning results ural Ity of co-worker jobs

conpl et ed by atorkeeadtelasnenabilewlericelis mgrﬁre&&mmm the 1deuf agive@ohiwetipns t i at or
wi rel ess nobi 'f device; (f2) collating results of the plurality of

co- wor ker ]Obg Q:orrpl eted by at | east one co-worker wreless nobile device
and the initiator wireless nobile device; and 30 (f3) presenting the result
of conpleted job submtted. 14. A systemfor sharing computing resources
conprising: Refrenrg tniFlGaP othevitere b srsatimp clientdbrciad §20a0vanmaises dztiatingne

,? g ewlo:"k ,? Ir a}[MOIr’ eb\ﬁe?%‘s rr([s‘)<l£mmunlca\{1on pr(%gcglelggnéra tllnaltulryg) n8(9§ P enllorce (grlreocfl among

10 embodiment, the wireless communication protocol is Bluetooth™. This step
detects all devices in the range that uses Bluetooth™ as the wireless
communication protocol. Then a list of Bluetooth™ device addresses (BDA),
unique to each Bluetooth™ device such as a laptop, a wireless mobile device, a
personal digital assistant (PDA) etc., is retrieved 810. This is followed by an

15 initiation of service discovery of devices 815. Service discovery of devices 815
determines the type of application, such as chatting, file transferring, audio
reception etc. that the device is running. Only devices and the applications that are
compatible for communication and processing of jobs will be connected via
Bluetooth™.

20
Then a sender thread is created 820 for sending information to the wireless mobile
device, followed by the creation of a reader thread 825 for receiving information

from the wireless mobile device before the operation is completed 835.

25 It will be appreciated that although one preferred embodiment has been described
in detail, various modifications and improvements can be made by a person skilled

in the art without departing from the scope of the present invention.



nmobi | e devices and the at |east one co-worker wrel ess nobile devices
starts 5 automatically. 15. A systemof claim 14, wherein the plurality of
wi rel ess nobil e devices are connected to one another in the systemusing a
Wi rel ess comuni cation protocol. 10 16. A systemof claim 14, wherein the
initiator wirel ess nobile device prepares a job submtted to be processed
by the plurality wireless nmobile devicesqofurther wherein the job submtted
is to be split into a plurality of co- mor%er j obs, each of the plurality of
co-wor ker jobs conprising co-worker data and 15 a serialised instruction
set. 17. A systemof claim 16, wherein the initiator wireless nobile device
further proce€dasims he one of the plurality of the co-worker jobs prepared
by the initiator wireless nobile device. 20 18. A system of claim 16,
wherein the initiator wirel ess nobile device further collates results of

the pluralityof cor WRIHOA fol SRRingUBRRRE rBsbuides lafibab 0PIGr5i®; VP WiRless

wirel ess nobile device and the initiator wrel ess nobile deV| ce; and
presents & he n@dbﬁewtescmmpmwstpmfsubm tted. 25 19. A systemof claim

16, wherein the at l.east .one co-worker rel.e nmobi | Vi rocesses one
of ‘the ol ural ity of AL SerREor TS Alapuedly hons B PRHGeEMGRRE o oo
nobi | e devi cemoditd d@ﬁcés&ﬁs&ﬁg@xﬂr@l@é&'donﬁﬁmﬁ@dﬂ@h%&dccﬁo worker job to the
initiator wirel ess nobil e device 20. A nmethod for sharing conputing

resources anong a fhureediving jodfsumittddess nobi |l e devi ces, conprising steps

of : (c) preparing a plurality of co-worker jobs to be distributed among the

10 plurality of wireless mobile devices by an initiator wireless mobile device;
(d) distributing the plurality of co-worker jobs among the plurality of
wireless mobile devices by the initiator wireless mobile device;
(e) processing the plurality of co-worker jobs by the plurality of wireless
mobile devices; and

15 (f) finalising result of completed job submitted.

2. A method of claim 1, wherein the initiator wireless mobile device proceeds
to process the job submitted without proceeding to step (c) after step (b) if
time comparator factor or
20 compute-to-data ratio factor
is FALSE.

4. A method of claim 2, wherein the time comparator factor is FALSE when

transmission timing is higher than job processing timing.

25
5. A method of claim 2, wherein the compute-to-data ratio factor is FALSE if
the compute-to-data ratio is lower than 1.5.
6. A method of claim 1, wherein the step (b) further comprises steps of:

30 (bl) creating a server thread;

(b2) creating a client thread,



(a) receiving job submtted; (b) initiating comunications anong the
plurality of wireless nobile 5 devices using a wirel ess conmuni cati on
protocol; (c) preparing a plurality of co-worker jobs to be distributed
anmong the plurality of wireless nobile devices by an initiator wrel ess
nobi |l e device; (d) distributing the plurality of co-worker jobs anong the
plurality of wireless nobile devices by g$e initiator wireless nobile
device; 10 (e) processing t he pIuraIity co- morker jobs by the plurality

subm tted. wher el n (CRec RIS cpieliah ahibp Aot P lielist g FHfRes FAoke”
serialising ara[evlasst,am:tl on set; 15 (c2) cal cul at| ng opti mum data size of
data submitted to be split into a plurality of co-worker data; (c3)
splitting data sublﬂ"l)tl@éa‘im&Q)hﬁﬂflaﬁ‘ﬁfﬁ@p@@tlpﬁsaf ormthe plurality of
co-wor ker data; and (c4 rker data
with the 20 serialised ?V&F]}%%%ugc{%gﬁﬂgglﬁd %u[e mt edp %l}lg |e§)§§l f co-worker
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; _=LY%Z10! " " 3" 109%& (61! redR¥ag Nist1si%Blublooth?® Device Addresses of a plurality of

wireless mobile devices within range;

—:s| |

(b12) initiating service discovery of a plurality of wireless mobile devices;

(b13) creating sender thread for sending information to one of the plurality
25 of wireless mobile devices; and

(b14) creating reader thread for receiving information from one of the

plurality of the wireless mobile devices.

10. A method of claim 1, wherein the step (c¢) further comprises steps of:
30 (c1) serialising an instruction set;
(c2) calculating optimum data size of data submitted to be split into a

plurality of co-worker data;
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988846 ' z' K ~_=instruction set to form the plurahty of co-worker jobs.

11. A method of claim 10, wherein the step (c2) is performed to establish the
number of co-worker data for the data submitted to be split into, by checking a
conditional equation (N —1)xL > S+ W + R with every singular incremental of N
10 starting from N = 2 until the conditional equation is satisfied, where
N is the number of the co-worker data for the data submitted to be split
into;
L is overlap time;
S'is sending time;
15 W is Waiting time; and

R is receiving time.

12. A method of claim 11, wherein the number of co-worker data for the data
submitted to be split into is the number of wireless mobile devices remaining in the
20 network if the number of co-worker data for the data submitted to be split into is

higher than the number of wireless mobile devices remaining in the network.

13. A method of claim 1, wherein the step of finalising the step (f) further
comprises steps of:
25 (f1) returning results of the plurality of co-worker jobs completed by at
least one co-worker wireless mobile device to the initiator wireless mobile device;
(f2) collating results of the plurality of co-worker jobs completed by at
least one co-worker wireless mobile device and the initiator wireless mobile
device; and

30 (f3) presenting the result of completed job submitted.

14. A system for sharing computing resources comprising:



11 LL4"109%& ()-!109%&' ()-1!!10%uu& ()-110%& ()- 10 10

10L: 410%&' ()-k(()Nc++,}[9~ =1 9@ G'10%& ()-!19 G 10%&' ()-!9

G'10%&' ()-L4"109%&' ()-m L4"109%&' () - nLL4" 109%& ()-,...... /™M rSALF 109 ()-L
109%& ()-10%&' ()- 10 10 10! 9@ G'10%& ()-!9@ G'10%&' ()-~///1k111dEr S4LF
10Lf 10%&' ()-L

109%& ()-L, 4" 10% ()-L410% ()-!10%& ()-L3Q%& ()-1C222, 3} 33dEr SALF

109 ' G'10%& () - L9%10%& ()-L&$ 109%&' ()-9

»109%&' () - LF4" 109& - 1. O -39 44> SALF

10L210%& () - L1410% (‘Jf‘ﬁég‘//@‘%ﬁ?é{%&ﬁ%% )- L*

10%&' () -L)410%& () affesd bae 636vweias iwiteRisE mobild #6948, () - 10%&' () - 10 10
10L&ITI0%& ()-97G 10%& () - L5410%&. () - 7k77 8d89U:. aBbCLF | 410%& g -1
"109%& () -s10%& () - LL4109g@erein intipfigy (% cemyyygaign gmong dhe irgimiey wireless
L(410%& ()- L ‘wfbbh@%vides 2AulB% &t (dask BAd QBwbdiel wild&s (hobife ddA%& §thrts
8<<<->>>dEbCLF L&9

109&' () - 1574" 100@majicallyd 1098 () - Ly/ 4" 10%& () - L-4109%& ()-L*gl0%& ()->) ?*?2+?2, ?
.?2???bCLF y 10%& ()-"F 10%& ()-  10%&' ()-s10%& ()- 10 10

. @@@Q @ ?¢510%R (st 0/ Baiim wW&éiﬁ)thé\%ﬂ%dtﬁ bf WHRPES fbbiN @@ QIED K
* 9810%" & ()- 9&F10%" & ()- 9 10%"& ()- 910%™ & ()-

9' 10%" & () - 100@acCled NamperontER|if the s9RaD vginge idelpssgomumiation pragoget-&' () - 0
9°& 10%"& ()-0 9°°$ 10%"& ()-0 9&& 310%" & ()-

9LT10%" & () - ZBBB>CACCC| [: * 9&10 93 10%"& ()-0 9° Y1 10%"& ()-0

99/ 10%"® ()-069 AlSK&mMOfJlaith P4, wheddd¥ghe&nitihtor Wifeless mobile device prepares

10%" & () - C6D' DcDDEEEt%J NA4910c" 10c" 10c"0 9 ;110%"& ()-0 9 s9 10%" & ()-0
99710%" & () - 69 9b1uEd g fejrroggssed byope plurality-pine e dgxacss

05100 & () G coom T i deatt ebadihd i ls B e Rinh et ot oo & 1)
9' F10%" & () - ot 3aBh 0F&e GG o cobaRErgoks) conShrising
"10%" & () -1+3} IKGKKL| [: NA4910 O 231097 & () -

15 a serialised instruction set.

17. A system of claim 16, wherein the initiator wireless mobile device further
processes the one of the plurality of the co-worker jobs prepared by the initiator

wireless mobile device.

20
18. A system of claim 16, wherein the initiator wireless mobile device further
collates results of the plurality of co-worker jobs completed by at least one
co-worker wireless mobile device and the initiator wireless mobile device; and
presents the result of completed job submitted.
25
19. A system of claim 16, wherein the at least one co-worker wireless mobile
device
processes one of the plurality of the co-worker jobs prepared by the
initiator wireless mobile device; and
30 returns result of completed co-worker job to the initiator wireless mobile

device.
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