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 nethod and system for sharing conmputing resources anong a
plurality of wireless nobile devices on an ad-hoc basis. In particular,
the wirel ess nobile devices are nobile phones. The wreless nobile 10

devi ces receive jobs to be processed but do not require application
software to be installed in order to protess the jobs. Background of the .
Invention 15 Gid conmputing is a formof distributed conmputing that

i nvol ves coordi nating and sharing conmputing, application, data, storage or
net wor k r esour METHODANDYSESTEM EOR SHARENG iIGCOMPYUTING RESEXURCES

or gani sations. 20 t e i, d
conputing capabi |Fﬁ?@%ﬁ%ﬁﬁﬁg‘sﬁﬁoﬁﬁ?@w&gﬁﬁﬁéﬁﬁﬁﬁe phones,
personal digital assistants (PDA), |aptops etc. These nobil e devices
currently enploy grid conputing over wireless |ocal area networks (LAN)
and | Pv6. However, grid m ddl eware on nobile devices has been considered
to be too denmanding for nobile devices as grid conputing 25 was initially
desi gned5t o hBi¢ll ef thedasention nt ensi ve j obs on non-nobil e conputing
platforns. The present invention relates to a nethod and system for sharing
conputing resources anong a plurality of wireless nobile devices on an

ad- hoc basi s. TM¥ tpheseBf iftvehtion HElatSt tous mbikod Bndlspstem fuir rsBhesE computing
devi ces can be pool ed together anytine to aqgr (Sa(geat_e conput at 1 onal, power for
demandi ng t as®SOWRELAVPRY Arlptalify ph wirsless na%ake viges @anaurdshec basipi dmy |y,

ad- hoc_ 299" COAIiCia E k& S dRcAME mdtile HRAG TheShirtRld HoBile
i ncl udi ng di saster recovery, outdoor enpirical studiés and
10 devices receive jobs to be processed but do not require application software to be

installed in order to process the jobs.

Background of the Invention

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




research, where conputers are inaccessible. Ad-hoc conmuni cati on anongst

w rel ess nobile devices is achieved by current standards of BluetoothTM 5
technology. In the prior art docunent US 2004/0148336, a massively

di stributed processing system and associ ated nethods are descri bed that
utilise a processing architecture for a nultitude of wi dely distributed
devices to process distributed workloads for a 10 plurality of distributed
processing projects. To provide the infragstructure processing power for
the distributed processing system a nodular client agent program

including a sysiessmotaimanest Typitdllydad-boe ag@esdtiondhebiRMOnmputSPps e
project conponent with at |east one task nodule, is confi gured to operate

on the distr Pk H’dS’&Wl%’ésmﬁh‘dlftgodﬁ?ﬁéref,@oé[eﬁ)’arqu&%fcﬁnmﬂt‘#} etedigp R oads.
For each 15 diJsEﬂcﬁ”‘Wh@%e%%ﬁa@H%?? aff HaCClssibil. fm %og,m%‘ﬂ&gu&bgﬂgs}g&gt s or

t ask nodul es nmay be’ pro server systen1 evi ces
to run on thewmcell&ssamebﬂe dmdwselsoaclaysécemycammemnddrﬂs agfdBhieconth 2
capabilities d ase can be used by a server systemto schedul e workl oads
based upén t hiee %Hflities of the distributed devices. Furthernore,
schedul i ng, device ID, task wapper and further 20 infrastructure and
application devel opnent inplenentations are also provided. As such, there
is a need forIrathwmrtmchraddcmnmtﬁSaﬁO(D#ﬁl@%ﬁj agnassivplyt distgibuted poeresdng Usi ng

wi rel ess nobil e devices on an - hoc at oyercone or at ..|east

al l eviate pr oBfSEHg ap afsﬁﬁlafﬁ%i ’B%?’ﬁ&% are%% ﬂ’ﬁagl?ayiu& 15§ fy BTQCRYSUE FohftepiHEe
present i nventgramsigakds 6%9&19%%&«:&8&&6@ 16 BfoceiadisthBute @ WRMEIbAS fhegour ces
30 anong a plurality of wreléess nobile devices, conprising steps of

initiati'Ag cplwalitycaf |Cb$tslbatﬂtdopmq€6:81ng yPIQjestey Tcheprpwuieathet infofstiwictuet ess
R ST RN T S R TR SRR
anong the pl upmktdny, iB¢ludinge §stniBéthpéhent with a core agent module and a separate
project component with at least one task module, is configured to operate on the
distributed devices and to process a variety of project workloads. For each
15 different distributed project, different project components or task modules may be
provided by a server system to the distributed devices to run on the core agent
module or system component. In addition, a capabilities database can be used by a
server system to schedule workloads based upon the capabilities of the distributed
devices. Furthermore, scheduling, device ID, task wrapper and further

20 infrastructure and application development implementations are also provided.

As such, there is a need for a method and a system for sharing computing
resources using wireless mobile devices on an ad-hoc basis that overcome or at

least alleviate problems in the prior art.

25

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




devices by an initiator wireless nobile device; distributing the plurality
of co- worker jobs anong the plurality of wireless nobile devices by the
initiator wreless nobile device; processing the plurality of co-worker
jobs by the plurality 5 of wirel ess nobile devices; and finalising result
of conpleted job submtted. In another aspect, the present invention

provi des a system for sharing conputing resources conprising an initiator
wi rel ess nobil e device and at | east one cg-worker wireless nobile device,
wherein the plurality of wreless nobile devices are 10 connected to one
anot her in t hgley#yeMcosvdiBerdobd fotleQEiSirib@RTHMoAR tHePluRiQtdTSAeless ibbylet
anot her aspect, the present invention provides a nethod for sharing
conput i ng r es#@yieesby@prigitiater wirgless ;mgilevdemeed@trmgéh@lemr@w ,of co-

conprising s of (recei Vi .Pb submitted: init.iating c ni.cat j ons
aong ¢ he pl urarRsylogh “abed gk pBBTYL ifike Btk BT ahlc?
communi cat i onwireldso aibile Aeeiedy proGesding Rhd!pRikdlity oPEo-GATR iR byl RO plurlithe

di stributed ampng the plurality of wreless nobile devices by an initiator
wi r el ess Snobi PEWHelgsEmobile devicdsuand gnalisinggesnltaficomplstediob swnikied: j obs anong
the plurality of wireless nobile devices by the initiator wreless nobile
devi ce; processing the plurality of co-worker jobs by the plurality 20 of
wi rel ess nobi eastehércapectathd préseat insentgort powides afsysenploe siedingonguubing t t ed,

wherein the steg of preparing a.plurality of .co-worker éobs to be

di stributed aFRSAYCeS $RINPIISREAT nitiager wirelaisanebileglsvice apd oy leass opg convorkst t i at or
Wi rel ess 1mobi L& Y1 H6bild HediBE whOTH gﬁegllﬁﬁlﬁgsofo%ixgﬁﬁé %dbgl'e.n& s, are
instruction set; cal culating optinum dat Sl ze of data subnmitted to be
split imbo a pénmeated tyondf anpthenon tersystetnaisirg wirtlessgodaheni@fion pootbedled i nt o
optimumsize to formthe plurality of co-worker data; and attaching the
split plurality of co-worker data with the serialised instruction set to

L or 21 the pl urilyet ¥inothef Qsp@ikle pRRSRt BReRHibeihriaasy h%kmﬂd%rtﬁﬁri% aw ngs
preferred enbodi ment of the present invention wll now be nore fully
described, b§ompyting resquneps among erpluelidy ofi vdralessirhebilir danicegs cahpusing h:
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




FIG 1 illustrates a set-up of a preferred enbodi nent in accordance with

the 5 present invention; FIG 2 illustrates a set-up of a wireless nobile
device in FIG 1; FIG 3 illustrates the tineline of sending and receiving
of jobs between two 10 wireless 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 flog chart of the initiating

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

finalising reayrtferet @mbolinidbof fhie grésent BvédtiodStillHo@sbAmbleqllf Bkctibaf, t he
creating server thread step of FIG 6; and FIG 9 illustrates a flow chart

of the creati BY%ayiodsxampleewith sefersnes tothexdragingsmfvdtiel:| ed Description of
the Drawings In the follow ng description, details are provided to describe
the preferred 30 enbodinent. It shall be apparent to one skilled in the

art, however, FiGhatl illbstrategveset-uprofmmyprdferred agiboaeendiih Rubrdsnehwititiae! s.
Sonme of these details nmay not be described at |length so as not to obscure

t he inveRti onPreEentygeRtioke present invention, a |eaner infrastructure or
m ddl eware for sharing conputing resources anong W rel ess nobile devices
wth simlar benefits of grid conputing is achieved. Processing power and
menory of wi rEl@skillostimtbea sktvipada vhiraleds mobile alogiee @aRIhE; aggr egat ed using a
Wi rel ess conmuni cation protocol to process jobs. One of the advantages is
that there is no need for all wireless nobile devices to install

appl i cation spfc WairiBudtPated ﬁfeelﬁﬁleliH@ of %Q?%ﬁ\g'dnnghrle}:gﬁagslsp %Jlﬁ,r bet@w&?& aldation

. . ¢ 1
of application software in all the wreles ces is no

necessaryp, al wirgiesseingbide devd¢dse devi ces require the installation of the
m ddl ewar e,

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 flow chart of the initiating communication step of FIG. 4;
20 FIG. 7 illustrates a flow chart of the finalising results step of FIG. 4;
FIG. 8 illustrates a flow chart of the creating server thread step of FIG. 6; and

FIG. 9 illustrates a flow chart of the creating client thread step of FIG. 6.
25 '

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.




10 which enabl es the coordinating and sharing of conputing resources
anongst all wreless nobile devices. The nethod and systemin accordance
with the present invention is the aggregation of processing powers of
wirel ess nobile devices within the range of wireless 15 conmmuni cation
protocol of the wireless nobile devices 130 on an ad-hoc basis. In the
preferred enbodinent, the wireless nobile device is a nobile phone. The
initiator wireless nmobile device 130 spli%s up a job submtted into a
plurality of co- worker jobs. The plurality of co-worker jobs to be
processed, are sent to co-worker wreless nobile devices 120. The

co-worker wrel.ess nobile deviges 120 do . not 20 need the applicati.on
software to bgglﬁhélfeaﬂ’eéﬁm RYERHUPR Ry %%3¥P@35¥u°f§$ pr méék%areofpn shabpgwn of

a network 100 ﬁﬁ{)%ﬁﬂgg}egéércé@ghb wﬂ%lékscfz}%bﬂ Ié’YlEés%ﬁﬁ rBQR&itéTEPF rid "

accordance wit resent I nvention FALOr W Fe ess e device
130 comuni cat;cﬁnpuung‘nsalchieuechIHrbgesmﬁg powmaﬂdanneﬂBrymﬁwirelss moliild deviteyi ces
120 using a w reless comuni cation eprot ocol the preferred enbodi nent,

the wirePess PYHHRIANES FYh PprasetEst d.gSleeW G55 IO YNICH ANPROLCOR iR | o
devices in thg ro@@§s‘3@f)§< d&%ﬁﬁ@a&%&gg EC{hitQh&Q‘?si:ﬁé‘ﬁgéﬂor W wmesﬁhmheot hT™M

t echnol ogy on an ad-hoc basis. 30 Referring to a set-up
wi r el ess nobi fevidesviocinstalhapjli@ation sofvamwnto p’ﬂmeessvmhegbbswmisbtheen@dvﬁoces

130, 120 in ac nce e preferred odi ne rises a user
Foterface 220 SHIEHOR i beRliceliFn B BpatL Bt o Be omiTE ers P SEVEes s Aok n
task. The usefedeidaty,fAC®irdREs moPile AbVi¥ed RGLVE R RstlISRIAYT 6 rxﬁaaue%& and
keypad 270 for_the user to input information and instructions.

processd® 230whish enghlesdhe coordimsting rodshaningreficoraputing reselireast armg@salﬂ he

Bl uet oot hTM eceives instructions fromthe user interface
220. The progg’gg%gs%gﬂedé‘bﬁérst her 5 coupled to random access nenory (RAM
240 and read only nenory (ROM 250. Referring to FIG 3, the initiator

wi rel ess nobil e deV|ce 130 sends a co-worker job to the co-worker wreless

mobi | e deV| ceThomethod@angsystesn i gecordagee with s puspent invention is the aggregation

of processing powers of wireless mobile devices within the range of wireless
15 communication protocol of the wireless mobile devices 130 on an ad-hoc basis. In
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




wi rel ess nobil e device 120 receives the co-worker job after a delay, at
time Ti, 10 910. The initiator wrel ess nobile device 130 finishes sending
the co-worker job to the co-worker wireless nobile device 120 at tine T2,
925, while the co-worker wreless nobile device 120 finishes receiving the
co-worker job at tinme T3, 920. Both wireless nobile devices 130, 120 start
to process the co-worker job thereafter. The initiator wirel ess nobile
device 130 finishes processing the co 15 Gwrker job at T4, 930. The
co-worker wireless nobile device finishes processing the co-worker job at
T5, 935 and se&rtﬁn%'& iThe uwsemipitafaed 220-typickity iljahhﬂebaacckisplay sd:rlaen 260 tndt or

W rel ess m)bl g&zgg ntglo The. sendl of th npl. et e,g rkei %ob to
the initiat or OB P tﬂé‘muéénﬁ toRda éHStrT“?tlorgﬂf he BgeessQ 4304

wirel ess nobi é&p@@d’ﬂo%Bﬁé%o&l?%&&ﬂeb*ﬂ@aﬁ&H& v%%e%Qh§BId@9folﬂ?N h&fud wag t he co
20 worker w reless nobile device 120 at l'etes receiving the
conpl et ed co- iloededyes;ioktrattions froashe dRef mtcnfamg 22@ Ehéipr@nesstohéwres fiztheBOO of

sharing conputin esou ces starts 31 tin ns 312
anmong thé i ni ‘f‘?ué’ §%C ?FUTB?‘PBryo&ﬁ%Ei%W rf% 8?113%6 %@msﬁel ess
nmobi | e devices 120 W|th| n range of the one another using the wireless

comuni cation_protocol. The initiation of communication 312 anong W reless
mobi | e devi ceBef§rrargt9 HG énﬁlﬁllwmoy wigeldss orobile deviet ﬂ%s@d@womrkgeob Thi s

is foll oned e tor wrel dev e VII’]

subm tted 315 %1% ‘ém%ksegrwltrﬁlf%su éﬁg‘scgrﬁ% céé%zlé ﬁ%ﬁ kﬁftlator
wirel ess m)blmelées/nmll&@@vicbqaodeéewdmtﬁ@%o&?&k&h@bmﬁl’er b delay ol ttuﬁetm be
processed | ocal | é‘ 355 .0r to be distributed anong the co-worker wirel ess

mobi | e 70 dev?edhe pytinter WitelssemopHe deviee 1 Hulipiphasspndiag Biesouvorkeriobto t he
i nvention, thiyg doSwofet %f@lé&?&é&@ ci% Ofb'ii 9& 852t g?; f&%‘ieggx)% YQS k%%NO
to: 0] actor.

factors are tine conparator actor corrpu e-
5 The time cowjralead mbbﬂadt:mbe IlﬁﬁdﬁlnMBS tdeeivixpmhardosworked jobvin tlmﬂhwo. The
first ‘Both wireless mobile devices 130, 120 start to process the co-worker job
thereafter. The initiator wireless mobile device 130 finishes processing the co-
15 worker job at T4, 930. The co-worker wireless mobile device finishes 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




timng, hereinafter known as job processing timng, is the tine taken by
the wreless nobile device to conplete a given job. The second ti m ng,
herei nafter known as transm ssion timng, is the time taken to send the
job and receive the results. The transm ssion timng is cal cul ated based
on the wireless comuni cation 10 protocol transm ssion speed (bits per
second), which varies depending on the wreless comunication protocol

t echnol ogy enpl oyed by the wireless nobil2 devices 120, 130 and the round
trip delay of the transmssion. If the transm ssion timng is higher than -
the job procedsviogs YA0nfongrocelssing.i imethe phefemap embodimehbof the inwenEdh,Shis ikf t he
transm ssion timng i ual or. l.ower than the jo rocessing timng, the
ti me conpar at g?te?’é‘g‘f’%?a&/i Icoﬁéldmﬁwqﬁ%ct%rﬁdﬂeaf"{'%g&’ﬁ gie trae QepBdaiohed by
anal ysi ng thegica ahQ cRpeleoltfid R8d o Fakd0: It 1s defined as the nunmber
of individual operations required processing the job 20 versus the anpunt
of data and code that nust be distributed in support of that operation. The
c2d ratiq algorithmis well known.in the state of the art,.and will .not be
di scussed i n° dBE HHe FRPRRHLor PR nvolyey e omparisoR,af tWALMINES, 1B r ocess
demand for cofRig, KerB@WREr kfoWR s ;4B [Bekskhe &%ﬁlg, 34 iR finfk! @kenMbl ! thbe
FALSE. If the ratio is equal to or "higher than 1.5, the process denmand for
conmput i ng powwireless mapileadeyiaehte eompletatd givemgotn Thei sebongbtimit lerdifafteny one

of the two fa rs_is. FALSE the. job will b [ocess l.ocal in the 30
Cni t1ator i + SpRE ok T aSsien; kot Hevime B O SEREe 1S Bk fesel el e | ob
W 'l be sent regults. The tiaBsHRsivR tikEhg W dallubied bRRE bR tHeVirdles cdddninicalien
processed. 8 The job is then prepared 325 by the initiator wirel ess nobile

devi ce 180 anprotefodtrangmissipraspred d bith Pet secqpdhevhigh reries depersling oadbe ces

wobi | o dovi oot 10" g muri B FSiRB fecindtEl el iad Y o E o € I

345 fol | ows téeieafl28y130and the round trip delay of the transmission.

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 c2d 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.




Referring to FIG 5, the step of preparing co-worker jobs to be processed
325 in both initiator wireless nobile device 130 and co-worker wreless
nobi |l e devices 120 starts with the serialisation of instruction set 415.
The instruction set provides conputing instructions to co-worker wreless
nmobi |l e devices. In the preferred 10 enbodi nent of JavaTM i npl enent ati on,
during serialisation of the instruction set 415, the instruction set is
read and converted to byte array through &n application programi ng
interface (APl). The step of serialisation of instruction set 415 is well

known in the Shafjeb &f theheprapiredrB25viby khenpiitiiier elziu%rdsssﬁ@bﬂmd@bedeauo and
hereinafter. |In _other enbodinents of the step of serialisation

i nstruction s@stribyted 33etosthero-worksr werelgss apbile dsvisen d ). Bothrthe Ff%iflatf’he
| npl ementatio ber'e %rﬁ?&ﬂﬂ%r d@sh?% fl@ 288 dké?cxb gl‘érgnsdmdéngl t&k‘?’é&gxlt S&vﬂp t he

data of the jo mitted, a novvn as I nto
co- wor ker dat procdss 360 ehepobs 825 anll fimdlisttigrafmésulis 345 follomsehdreafter. the 20
opti mum data sizes of the data submtted to be split are cal cul ated 420

based onSthe number of wireless nobile devices 120 remaining in the network

(K), overlap RiffRin ﬂﬂ)FI@eﬁq}x@gteg'oT {)ﬁfp@mg W& fob& o Bé/\%rcﬁgﬁe& @Q?Hﬁ/ i ng

time (R. Referring to FI'G’ 3 an bel ow, t'he send tine, S, is
defi ned as t heothiimtiatoR Svitedéssméoloite ddvicei G arsit cr-woikee Iveﬁessmimﬁlle deices e 130

to conplete sepding t | ob t t he co wor.ker ess nobil e devi
over Lap 1 me. 10 stts Hif dhaprisbsadoioimeantion s Aot B foliotion el mevgs |
nobi | e devi cecolgfiiting ﬁfsﬁﬁétld}fs%e&ﬁwaﬁ(efr Reirdl&R Mbbile de%@s Thahé peefeRem! etion
of processing of C{ob at T4, by the initiator wireless nobile device
1

130. ThdOwai t¢mbpdiment of\‘/\Iavas @réphen@dtaagn,tmmgu setiakisation oﬂ“ﬁmrtstt@ctmrﬁpt etion

30 of process ob at T4, 93 t he i tor w devi ce
1307 15 the IR inber st 5, 47 plY eRpb Bl bt Bl ubeDu8E i BB ralor e
conpl eted | Obp@graliﬁnmgfhﬁterfalé@ TAPDE The-st& &L seritisR1oRSSE fBRdtRondRy Uee isl 20.
The recelwngtlrre R, is defined 9 as the tine taken for_the initiator

wirel ess nobi Vel §aewe @ thgptate of Bierteand wilawit be digcusspd incdatpil Beremafteb I r om
the co-worker iy &hESHIRR! dSnd es“t’épcc?f skAiBtisation of instruction set 415, the step is

15 modified accordingly such that the implementation in another platform can be

achieved.

In the next step, the data of the job submitted, also known as data submitted, are
split into co-worker data. In the preferred embodiment of the invention, the
20 optimum data sizes of the data submitted to be split are calculated 420 based on the
number of wireless mobile devices 120 remaining in the network (K), overlap time

(L), sending time (S), waiting time (/) 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




Table 1 Factors Tinme Taken Sending time, S FromTOto T2 Overlap time, L
FromT3 to T4 Waiting time, WFromT4 to T6 Receiving time, RFromT6 to
T8 5 (N-1)XL>S+WR (1) where N is the nunber of the co-worker data to be
split into; L is overlap tinme; Sis sending tine; 10 Wis waiting tineg;
and R is receiving time. 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 §he 15 nunber of w reless nobile
devices K, remaining in the network, the data submtted will be split into
K nunber of cas tertias tattah for thé iditiatsr wireleks mobileedeyidelid0 tb kempletereceiviab

w rel ess nobil e device ining in the netwrk, .the data will be split
into N nunbef heoqonggefﬁijqbeﬁroragﬁ%co-ﬂpfl@,r varsigss moRge devieE20dat a subni t t ed
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

I nstruction set 415 in a byte array tdldkldein co-worker jobs. These
co- wor ker | obs—are—packages—ot—jobs—eachipnelydi-rg—a—serialtsed
instruction $XACOEY the co-worker data in E&"P% ék?‘by to be processed|in
each wrel ess:sgﬁ)(g éﬁmgegl ce. 25 Referti Ny FR bt the step of initijating
communi catiofp_31 urther conprises sinmu taneous(fy creating a server
thread 515 ap@verlgatimegla client thread 5P2Brom T3 to T4

Waiting time, W From T4 to T6
Receiving time, R From T6 to T8
5
(N-DXL>S+W +R €))
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 X 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.




10 The server thread 515 detects new wirel ess nobil e devices requesting
new comrunication to join the network 100. When new w rel ess nobil e
devices are detected, authentication of new wi rel ess nobile devices
requesti ng new connection 5 is performed using existing BluetoothTM
security protocol. The client thread 520 scans the vicinity for existing

Bl uet oot hTM devi ces and connects to the client thread of other Bl uetoothTM
devices within range. After the server tHPead 515 and client thread 520 are
created, connections anong 10 wireless nobile devices 130, 120 are
established 525. Thereafter, a list of active connections 530 is

mai ntai ned in | i . n nnections | ost or .new, connections

cotabli shed afBEesriss il bl ERERupRE: o Botifgie R BauesR e, op o
finalising ressthineniz4Boh 46 jdiRthe QAR 290! Waeh el WireledOmbbige 86vivart8T

wi rel ess nobil e devices 120 returning results 615 of conpleted co- worker

jobs to the ifstested guthgntiedtivnlingwi wiselassunehileBpicestequesting ingw senwctien ess
nmobi | e devi ce: |l t wt s 620 of ¢ et ed -worker jobs
from al % co-%l\séfégfe()&&gm&lru g]?l Se%&s%gxgiﬁlge%g@% cesgcuglﬁ}ﬁ ptr%t colqu{: § 31%%&%6%@[5%(23

mobi | e devi ceschal the Vhwnityifoi atisfingiBledtests frdbiices d&y iconek@ltd HiRnclnesent s
the collated results 625 as 20 result of conpleted job submtted through

t he user int eﬂ‘F%@f?ﬂ@rﬁiuﬁtﬁ@husé?quﬁé’F@WFah’@e-to FIG 8, the step of
creating server thread 515 conprises the step of initiating the wireless

communi cation protocol. In the preferred enbodi nent, the wreless
comuni cat i onAftenthecsstverr shiBhdi&1 Hahd Tliént Betead 530 afe drbgted, ohnetions ambn@ 5

Bl uet oot hTM nodu] es a ot, di ssed here, as. th t eps, of [.nitjating
Bl uet oot'iTM %(ffsi%mo%ﬁﬁ %We‘%@eﬁrg sriablished 5d; Tharbadicsr s listafativhe
network 100 reGfie¥@ens iSHOOR AGiftANBEGH R4 (i CARY okl ti iy R of ChetPr ker
w reless nobile devices, renote device objects are retrieved 715. Renpte
devi ce obj ect cangecignnd eptablished T tade updated aeotdinglyhandl e t o ot her
Bl uet oot hTM devi ces. 30 The new co-worker w rel ess nobile device is checked
agai nst 720 the list of active

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




connections 530. If the new co-worker wireless nobile device is registered
inthe 11 1list of active connections 530, the server thread operation ends
740. If the device is not registered in the list of connections 530, a
sender thread is created 725 for sending information to the device.
Thereafter, a reader thread is created 730 for receiving information from
the device. This is to essentially ensure that no co 5 worker wrel ess
nobil e device is registered twice in thelli st of active connections 530.

Referring to FIG, 9, the step of creatlng client thread 520 coqgrlse

initiating vdl?téafég%vec%ﬁﬁﬁw@at PBrihp servercihread eperation endsfidPyIfglsdevigs 15 he
preferred 10 n

Bl et oot hTvi T S Ea i e e a0 SR TR i 25 for

Bl uet oot hTM asenidie mfcrraiaasa to dlrdenvice EFepenafer, ol Raddr. thi’élae s @reatedt730f for

Bl uet oot hTM devi ce ad resses.é é% uni que, t.o each Bl uet oot hTM devi ce such
as a | aptop, KCGiving wdumation foydhe devics. Tb’éﬂ%é‘hﬁﬁ‘seﬂ'ilﬂb‘t ensuggs that 1§ £0- ( PDA)
etc., isgretrj ! [ pég;g Iy ce

di scovery of egﬁcgék fggngﬁf&§g%gd v2§§ﬁ§@ %2&#@3@ g%ggg Bn%ﬁ?ﬁgs t he
type of appli&¥tion, such as chatting, file transferring, audio reception
etc. that the device is running. Only devices and the applications that are

conpati bl e for comruni cati on and processing of jobs will be connected via
Bl uet oot h'TM 2RefEheiy Fﬁ!?d?fth%%&ﬁéf h&aﬁﬁ%@h@ﬁl B af 90 &ﬁﬁ@ﬁé&g ihitib@hgrat i on
to the wirel ess nobile device, | owed he creation of a reader thread

825 for recei Vimless néammanications pmfpcthle g&mm@l daguirpbBe &i@vllhcepbﬁélmbé t he
operati g8 | SAPRLELSE 85uutl ol RRP RO RGPS i e R Sherrs
and i npr ovemedgdtscts all b@e\ﬂB&ﬁ‘ iRyt asxﬁgs)rthwlukéﬁcmuétaomﬁ\é a tthéN' Witeleks
departing fromthe scope of the present inventi onrM
communication protocol. Then a list of Bluetooth dev1ce 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.




Clains 1. A nmethod for sharing conputing resources anong a plurality of
w reless nobile devices, conprising steps of 5 (a) initiating
comuni cations automatically anong the plurality of wireless nobile
devi ces using a wirel ess conmuni cation %r otocol; (b) receiving job
submtted; (c) preparing a plurality ofl%co- wor ker j obs to be distributed
anong the plurality of wreless nobile devices by an initiator wrel ess
nobi [ e devi 8% 10 (d) distributing the plurality of co-worker jobs anong
the plurality of wireless nobile devices by the initiator wireless nobile
device; (e) processing the plurality of co-worker jobs by the plurality of
wirel ess hobi | & mgef desshasing computing resownees anseng a pluralitsnof tvareidsa madbiley  of
conpl et ed - he 15 initiator wireless nobile device to
form corrpfi‘g‘?féoggé%&ﬁrtl%rgé)jaglgy%%bm tted. 2. A nmethod of claim1, wherein the
i ni tisat or wire{®)smitiainig! Corfi@vhicatigisoa@ematitdly BmEREhe PIralifb of Wiirdlédsed
W t hout pr%geegi ng to,step.(c) after step (b) if tinme conparator factor or
20 conput BOPHe devigesusing wirelesy commuriggtion prefocl; et hod of clai m 2, wherein
the time conpapdtQleivi 1S SE when transmission timng is higher
than job pr oceggi %el{l?%‘s%s.dbggg . A nethod of claim?2, wherein the
conput e- t o- dat &) rpa¢pasingacplarality of db-Skorkdr jbbreto odiptribated amttaigathé phirslityy S
| ower than.1,5 5. @, rr%’ghod of glaim1l, \{\/nerein the step (b) further
conpr i sesSWEpesynobilexdevigss by ap initiptor yirglesgmpkile deviesid: (b2) creating a
cliegt thread; ()bfibshif HeSPuRGitF 8P R6SHdrRaSoBIRR I Yot
wi rel ess nobi l ga)devilcesl?éjand}lSl o tjo Qné e Biu%lﬁ;’ of Yvifdiess

mobile devices by the initiator wireless mobile device;

(e) processing the plurality of co-worker jobs by the plurality of wireless mobile
devices; and
(f) collating results from the plurality of completed co-worker jobs by the

15 initiator wireless mobile device to form completion of the 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.

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

transmission timing is higher than job processing timing.

25
4. 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.
5. A method of claim 1, wherein the step (b) further comprises steps of:

30 (bl) creating a server thread;

(b2) creating a client thread;
(b3) establishing connections among the plurality of wireless mobile devices; and

(b4) updating a list of active connections,




(b4) updating a list of active connections, 13 wherein steps (b 1) and
(b2) are performed simultaneously. 6. A nethod of claimb5, wherein the step
(bl) further conprises step of. (b5) initiating w reless conmmunication
protocol; 5 (b6) receiving at |east onqsinconing connection requests; (b7)
retrieving renote device objects; (b8) Creating sender thread for sending
information to one ; J 1 Nohi vi ces; and (b9)
creating reader thrgg]lglt o?géﬂgg}e%%ga§ﬁF§%na |%ﬁmgﬁgﬁ%%ﬁg of the plurality
of 10 wireless nobile devices. 7. A nethod of claim®6, wherein steps (b8)

and (b9) do not, follow.after. the st b7 jf the one of the plurality of
wirel ess grbbi I éragtbpcgggc de¥ ?rﬁ’gﬁ“ggﬁ‘r‘(?gé%]i)cﬁﬁ“hﬂ COPRHSISEP qr}'s regi stered
inthe list of tihMHEORREeSd @Rtmuricatn fotdebihod of claim5, wherein the
step (b2) furtﬂgg conﬁrlses step of- (b fﬁ? inftiating wreless

comméni cat i on fhtdressbiingatrieastbné ingoining copbectibn reqiesisevi ng | i st of

Bl uet oot hTM Deyice tédd.r £Sses gi% a géiura.l ity of wireless nobile devices

wi thin range; (%_ i‘é‘?gir?‘w(l)fa Y‘ﬁ% S?t\%' ce discovery of a plurality of

Wi rel ess nobi | g8)eataing; sehlidr3thréademdt isBadife NARFmARSE & oh® bf SIRNPiveslity of
information to one _of the plurality of wreless nobile devices; and (b 14)
creating Paglesy mohdederi¢asi andecei ving i nformation fromone of the plurality

f the wirel L jges.. 25 9 . hod .of ccl aj wherein th
Clep () 1 urt naP) CRAhE rERH B8 P reteiDTRAGPAH rTh ot R ORPERYicn et

(c2)10cal cuiralessmpobidé denicesdat a si ze of data submitted to be split into a
plurality of

7. A method of claim 6, wherein steps (b8) and (b9) do not follow after the step (b7)
if the one of the plurality of wireless mobile devices requesting connection in step (b6) is
registered in the list of active connections.
15
8. A method of claim 5, wherein the step (b2) further comprises step of:
(b10) initiating wireless communication protocol general inquiry;
(b11) retrieving list of Bluetooth™ Device Addresses of a plurality of wireless
mobile devices within range;
20 (b12) initiating service discovery of a plurality of wireless mobile devices;
(b13) creating sender thread for sending information to one of the plurality of
wireless mobile devices; and
(b14) creating reader thread for receiving information from one of the plurality of
the wireless mobile devices.
25
9. A method of claim 1, wherein the step (c) further comprises steps of:
(cl) serialising an instruction set;
(c2) calculating optimum data size of data submitted to be split into a plurality of
co-worker data;
30 (c3) splitting data submitted into optimum size to form the plurality of co-worker
data;

(c4) converting the plurality of co-worker data to byte array; and




co-worker data; 30 (c3) splitting data submtted into optinmum size to form
the plurality of co-worker data; (c4) converting the plurality of
co-worker data to byte array; and 14 (c5) attaching the split plurality of
co-worker data with the serialised instruction set to formthe plurality
of co-worker jobs. 10. A nethod of claim9, wherein the step (c2) is

performed to e%éﬁ%'tth&ﬁ?% Pge éf)%igmglﬁ;lalitg.o?fcoﬁ%rmmﬁt% withlifle ge?fali%%ig%@ip&) « L

submitted to be split ecking a con I onal™ ~ equa

> S + W +sét tovforim the plurality mebaworkergobsrent al of N starting fromN = 2 until
the conditional equation is satisfied, where Nis the nunber of the
co-worker data for the data submtted to be split into; L is overlap tinge;
10 S is sqpdi N\ kB¢ i it | B : i Ly i . A
met hod of cl ai m?g?ﬁgﬁgcéaﬁﬁv?tﬁﬂegﬁ%g@%% &ggfs\/ggioz?éggfgﬁéﬁggh% e 5alg% 15
subnist t ed of gotyeorker dataifar thd datatssbmittddeto bé spliitr ifteslsy ohdzking ale@ondidenal

remai ni ng_jn.; network if, tBe nunber of co-worker .data for the data
subm'ttedeg%t%ge(évprﬁt’(\%)?ﬁgqvfgi‘ﬁﬁngeryﬁH’igu gwam?lo%ﬁwwsé?@ il e
devi ces rgnmtiNihe@onditibhte eG@IUANK satibfied AviiRd hod of claim 1, wherein the step
of finalising the step (f) further conprises 20 steps of: (fl) returning

resul ts of theMibtheaimber of thesoviwerker ditafinr theodntd sitbanittd toalte spliastto;one
co-wor ker w reILe}%V%?idﬁe,devi ce to the initiator wireless nobil e device;
(f2) collating resu of ’the plurality of co-worker jobs conpleted by at
| eastio one co- 8¢ deadingitired;ess nobil e device and the initiator wreless
nobi | e device; _and 25 (f3) presenting the result of conpleted job
submitted. 137 & veparghmendshari ng conputing resources conpri sing:

R is receiving time.

11. A method of claim 10, wherein the number of co-worker data for the data
15 submitted to be split into is the number of wireless mobile devices remaining in the
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.

12. A method of claim 1, wherein the step of finalising the step (f) further comprises
20 steps of:
(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;
(2) 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

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

13. A system for sharing computing resources comprising:
an initiator wireless mobile device; and
at least one co-worker wireless mobile device,
30 wherein initiation of communication among the initiator wireless mobile

device and the at least one co-worker wireless mobile devices starts automatically.




an initiator wreless nobile device; and at | east one co-worker wreless
nobi | e device, 30 wherein initiation of conmunication anong the initiator
wirel ess nobile device and the at |east one co-worker wireless nobile
~devices starts automatically. 15 14. Agystemof claim 13, wherein the
plurality of wireless nobile devices are connected to one another in the

Syst em USilAg a ANisy@b@sef CRIFLIY, Gakdrein ME0SI0REty o%%re‘feséyr%@f@ gévi%sabx%‘ 13,
wherein the initiator wrel ess nobile device prepares a Jo submtted to
be pr oces$eenssieditneng pagther in fhadysemessingrobiitelestienimesicationrprbiecolwher ei n t he
job submitted is to be split into a plurality of co-worker jobs, each of
the plurality of co-worker jobs conprising co-worker data and a serialised

i nstructi d. SetA sysidin dfclaitn 39, SWheTeiRlthe lriistorl RireEREHiI difeei ghbardl £io
Wi rel ess bi ] e device further processes the one of the plurality ‘of the
co- WOT ker gs?‘avagtembap@aeqﬁw brthei phvrality wirelpssraokilegdeviehi | ¢ device. 15 17. A

system of cl ai el - Lt r.wW.reless .l e device further
cgl | ates resulf of t e?%gl-tﬂ\/%ﬂpﬁg?&ﬁ%%tig%%p e\é\%pélgnﬁ?atpﬂlga'tﬁiqficg’t%(?&%iw $ess
nobi | e deadhowf;thapliralite sfed-wotkee jotssoiprisingconpl et ed j ob submitted. 20 18.
A system of claim 15, mhgre'n the at |east one co-worker wreless nobile
devi ce processes off@ VY& rality of the co-worker jobs prepared by

the initiator wrel gssiallPPidsGudff & and returns result of conpleted
co-worker job to the irllitiat or V\nﬁ}rﬁe ess nobile device. 25 19. A nethod for
shariOng conputing resources anong a plurality of wreless nobile devices,

I Si | Vi K M. tted, . )
conprisi ng6'st eRs S}(f)sfte'm((?i) clra?n(l: ef SYI\Qfl'Cl’erél?lbth%ann:c‘lator wireless mobile device further

processes the one of the plurality of the co-worker jobs prepared by the initiator wireless

mobile device.

15 17. A system of claim 15, wherein the initiator wireless mobile device further
collates result of the co-worker job completed by the initiator wireless mobile
device; and

presents the result of completed job submitted.

20 18. A system of claim 15, 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

returns result of completed co-worker job to the initiator wireless mobile device.

25 19. A method for sharing computing resources among a plurality of wireless mobile
devices, comprising steps of:
(a) receiving job submitted;
(b) initiating communications among the plurality of wireless mobile devices
using a wireless communication protocol;
30 (¢) preparing a plurality of co-worker jobs to be distributed among the 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;




(b) initiating comunications anong the plurality of wireless nobile
devices wusing a wireless comuni cation protocol; 30 (c) preparing a
plurality of co-worker jobs to be distributed anong the plurality of

wi rel ess nobile devices by an initiatorjgMrel ess nobile device; (d)
distributing the plurality of co-worker jobs anong the plurality of

W reless nobi SMsERS tHRYp] } Bf &d- i i: I GE; (e)
processin t_hekﬁlpgral i t% ofp E{)&\s\yo?{(éedr aﬁrog{%%l{/s%ﬁéﬂfmgb’ﬁf&mﬁ&gmm% Sss
nobi | e d&&YieBsandind (f) collating results fromthe plurality of conpleted

co-wor ker j obs inlhi.ator wirele ile device tq far onpl etion
of the corrlpl et ggy‘fotclj rsl%br%é"{l{seﬁgn%%gjr"ﬁﬁﬁy ﬁgc‘g?%lﬁte\flicﬁo'?vﬁf ﬁéPg%:g%an’Fs es
steps of : iniatd) wirelessahobiledevidt tb A5tk BhpleRors 6t the CEmblefd j6b s@rhiftgd 0Pt i mum

data size of data submtted to be split- into a plurality of co-worker
data’ (c3) splitti nyhaesimthestawi (e} heanpses steps oft ze to formthe 10

o wor key data with the (rsrausit i8R R or T0 form the plurality
of co-worker jobs. (c2) calculating optimum data size of data submitted to be split
into a plurality of co-worker data;
(c3) splitting data submitted into optimum size to form the
10 plurality of co-worker data; and
(c4) attaching the split plurality of co-worker data with the

serialised instruction set to form the plurality of co-worker jobs.




