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Backgr ourmozana/Heal’d of the Invention 5 This inventi onPCalssker/oosa met hod
of selectively extending data processing functions of a host conputer
systemto a nobile electronic device. dobal conpetition and custoners are
forcing businesses to work beyond the id four walls of their offices and
factories. Wrk has becone nore of a nobile enterprise. Information

t echnol ogy i A Methadof Selectively ExttesdingddatacBrocessingFunafions aof a Host
increasingly relying on wirel ess applications to enable themto be nobile.
15 At the sane tine, busi neﬁﬁﬁﬁ]téi-Sy@taﬁ toreaNbileDegiceow t hey oper ate,
such as the way in which they manage custoners and deliver the final
product to the end consuner. Traditionally, a conpany has been sub-divi ded
into different departnments according to the work functions and each of

t hese depargnments has .it.s 0 computer system and software application
opti m sed t&%@éﬁ%ﬂ?—ﬁﬂ&ﬁ%@—‘ﬁkﬁ%ur@%mm does its work. However,

busi ness departnments are increasingly using integration software to
conbine or link all the individual software applications together into a
singl e conputer system and dat abase so that information can be nore easily
shared and E€hisnmuentiiredelaites te s imethbdrof selectivelnoextandiogndatat prddesding
conpani es enbar ki ng on projects or replacing

functions of a host computer system to a mobile electronic device.

Global competition and customers are forcing businesses to work beyond the
10 four walls of their offices and factories. Work has become more of a mobile
enterprise. Information technology is moving towards wireless applications and
users are increasingly relying on wireless applicatioﬁs to enable them to be

mobile.

15 At the same time, businesses are also transforming how they operate, such as
the way in which they manage customers and deliver the final product to the
end consumér. Traditionally, a company has been sub-divided into different
departments according to the work functions and each of these departments
has its own computer system and software application optimised to support how

20 each department does its work. However, business departments are

increasingly using_iﬁtégratior;“soﬂware tg-éombi}le or link all the individual
software applications together into a single computer system and database so
that information can be more easily shared and communicated with each other.
it is not uncommon to find companies embarking on projects or replacing

25 antiquated systems with new integrated systems such- as Enterprise Resource



25 antiquated systenms with new integrated systens such. as Enterprise
Resource WD 2004/012117 PCT/ S&G2002/ 000158 2 Pl anning (ERP), WMateri al
Resour ce Whanwi/mgiior ot her advance pl anni ng and schedulPCagGyRt0enss ( APS) .
Take, for exanple, an APS system which automatically plans and nanages a 5
busi ness's supply chain, material planning and production to achieve their
profit goals. In order to generate an adcurate and feasible plan and
schedul e, such an APS system uses inforpmation froma variety of sources,
for exanpl epfméﬁﬁp)cz{)@ﬁtﬁﬁﬂr Resadics, PW&]&;P"‘%H}?W agyvanes dlanning anskt

i nventory, engineering and master production schedule. The APS system
recei ves anschedudiog systarhe$dP8d i nputs and produces plans and schedules in
an efficient manner to neet the custoner's order while optimsing

avai |l abl e resources. The nunber of data and data processing functions
provi ded by such an integrated systemcan be large and thus it is a

chal | enge t 9 o A8 aHRAL SaMARS ek yHIBR BBtd Akl Sadl Ghodmbagies arount

of data and 'a processing functrons 1 n an efficient nanne have

been proposgd .nethods of renote retrieval of info tiqn, for xanplg in
S pat ent 2usigosss Supfly, ol sRelsel PERRing pud PrEd ERbhiB acifye SERIBRE: L us
for rapid search and co-display of graphics and data on a nobile station

| ocat ed i n @oASbiN @dey i ganerateipBacsYEie anddeagible Riagandesshadiule, sushan

pl ane, car or train, contains a central processing unit connected to a

plurality oAPSveystem wses irdosmaiiorc fromag vasiety 0f sopmesoial examplat forecast,
| apt op conputers. A .
customer orders, product “bill-of-material’, cost, inventory, engineering and

master production schedule. The APS system receives and processes these

10 inputs and produces plans and schedules in an efficient manner to meet the

customer’s order while optimising available resources.

The number of data and data processing functions provided by such an
integrated system can be large and thus it is a challenge to provide users with
15 the means to access such a large amount of data and data processing functions

in an efficient manner.

There have been proposed methods of remote retrieval of information, for
example in US patent 5,185,857. In this prior art document, a method and
20 ‘apparatus for rapid search and co-display of graphics and data on a mobile

" sfation located in a mobile system is disclosed. The mobile system which is a

plane, car or train, contains a central processing unit connected to a plurality of
mobile stations which may comprise personal computers or laptop computers. A
user then uses one of the mobile stations to query or access his desired data

25 pre-stored in the central processing unit. If the desired data is not available in



user then uses one of the nobile stations to query or access his desired
data 25 pre-stored in the central processing unit. If the desired data is
not avai |abl2eod/a12MD 2004/ 012117 PCT/ S&002/ 000158 3 t hecrsezo@loopisecessi ng
system then the user's query is transmtted using wreless neans to a
stationary regional centre and the desired data uploaded to the centra
processing unit of the nobile system whibe on the nove. However, a

di sadvantage is that the nobile station nust be |located on the nobile
system 5 whihehcestral precessingarsystent,r dhen the f usdrise queng dsvirahsiaitteds usimaf
true nmobility is not achieved since the user is still required to be

"hooked" upwirBleds PhEdNLIdM ¥tiRRbRRe icﬂfép%eﬁﬁé%dttnb?%ireh%tavqmﬁdeﬁmem

The nobile stations used are personal conputers an apt ops are
table b Lf ] L4 ' ' f th
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first aspect of the invention, there is provided a nethod of selectively
ext endi rig aubighps ecelesenear antraineds fusthes digastvastagsuisethat jrereemobiityais matbi | e
device of a user, the host conputer systemincluding a software program
havi ng a nachieredosinceripouset & siilloceqdired) tabel“hocked” upofo aatatiopadg esntralg
functions used 20 by the user to process associ ated data, the nethod

conpri si ng rsrb@eﬁngg%rﬂtf of the AMLHiKSsderm. That Robfid!stalfsHy Hsed drBepatsshalusi ng

the plurality of ta processing
computers and laptops which are portable but may not be classified as mobile.

10 Itis an object of the invention to provide a method for selectively extending data
processing functions from a host computer system to a mobile device which

alleviates at least one of these disadvantages.

Summary of the invention

15
In a first aspect of the invention, there is provided a method of selectively
extending data processing functions of a host computer system to a mobile
device of a user, the host computer system including a software program having
a number of components providing a plurality of data processing functions used

20 by the user to process associated data, the method comprising the steps of:

_i.“analysir’lg a hiéfo;igél reéard of thé us.er using the plurality of data processing
functions to process the data;

ii. selecting a data processing function from the analysis; and

iii. arranging the software component which provides the selected data

25 processing function for download to the mobile device.



functions to process the data; ii. selecting a data processing function
fromthe analysis; and iii. arranging the software conponent which provides
t he sel ecwedodtiail725 processi ng function for downl oad PCTiSG200I0IISE

devi ce. WD 2004/012117 PCT/ S&002/ 000158 4 Preferably, the nethod further
conprises the step of arranging the associated data processed by the data
processing function for download to the aobile device. 5 Typically, the
anal ysis conprises the step of nmonitoring which of the said plurality of
dat a procesBidigrably)the ansthos fasiher icatmlises tthe tshep s arrantiing theabgsociateday
further conprise the step of determ ning how frequently the user uses each

one of the §ahdpicdsded by fe datR PPoQsRRY MehdtiBRCIraGwniBag! o 81 motilae

met hod selects the function which Is the nost frequently used by the user.
10 Typi cal I%V.é%m user uses nore than one data processing function at a
time and t F(\Jé ‘he nmet hod may determ ne which other associated function or
functions and associated data to transfer to the nobile device. To perform
this, the nethod may determ ne a degree of association between the
sel ected data 15 processing function and each of the remaining plurality of
data pr ozesEypigallyf, uhet analysisPeemgriaes \thet siepdelyneeniterings yduishatof oihebsaidleen
the selected data processing function and each one of the renaining
plurality oplugityopdatepricegsingniunctions isassociated with the user. The analysis
may further comprise the step of determining how frequently the user uses each
one of the said plurality of data processing functions. Preferably, the method
selects the function which is the most frequently used by the user.
10
Typically, the user uses more than one data processing function at a time and
thus the method may determine which other associated function or functions
and associated data to transfer to the mobile device. To perform this, the
method may determine a degree of association between the selected data
15 processing function and each of the remaining plurality of data processing

functions.

Preferably, the degree of association between the selected data processing
function and each one of the remaining plurality of data processing functions is

20 derived from a historical record of the user using the selected data processing

fa»nc;tion ln ::c;h]"unctign with a corresponding one of the remaining piurality of

data processing functions to process the associated data.

Preferably, a reference numeral is assigned to represent the degree of

25  association between the selected data processing function and each one of the



20 derived froma historical record of the user using the selected data
processing function in conjunction with a correspondi ng one of the

r emai ni ngwpl2oe4aiietyy of data processing functions to precess20@o@ssoci at ed
data. Preferably, a reference nuneral is assigned to represent the degree
of 25 association between the sel ected data processing function and each
one of the WD 2004/012117 PCT/ S&002/ 00158 5 remaining plurality of data
processing functions. Typically, a data processing function having higher
degree of asmaimirg pluraliiyt bf thia pedoessing fimctiops.odysisally afdatat provesshg

hi gher priority conpared to a data processing function having a |ower

degree of agRABhHAVMY higHer tfdfr€e of @sbagibtion dith Hacsdiearsl @ital SrobbssiRpPi | e
5 device, the selected data processing function and associ ated data

processi ng netd QN typieal | d.j f QLI rdi ng
o ther v aMyAiBR " (BT AT aye O RLaaR, BBty Bhbon ISR o,
transfer all the software conponents .10 an ta, ,an advant.age of the
descri bed- LIRIHRERE. O 53R AT nNRaTS. Ehiacitae 178 HBNSEr taahe BokiEnent
providing the data processing function which is associated with the user

i s downb oadeuiceothenaelestsd dateprasessingribpgtion endi assagiatet datasyoressingf t he
nobi | e device. The transfer may be perfornmed automatically so that the
process i sfurictioaparerypitally hranged .in Arder ofaprioritl yaccohdingite theiraggesayf be
initiated manually by the user. A further advantage of the described

enbodi ment gksodil@n.the invention is conpatible with any off-the-shelf
nobi | e devices such as PDAs, Pocket PCs or

Since it may not possible to download or transfer all the software components
10 and data, an advantage of the described embodiment of the invention is that
only the software component providing the data processing function which is
associated with the user is downloaded to the mobile device thereby optimising
the resources of the mobile device. The transfer may be performed
automatically so that the process is transparent to the user. Alternatively, the

15 process may be initiated manually by the user.

A further advantage of the described embodiment is that the invention is
compatible with any off-the-shelf mobile devices such as PDAs, Pocket PCs or
Palmtops running on operating systems such as PalmOS or WinCe. Such

20 devices may use wireless access means to connect to the host computer

- svy;s"t'ewm' to achieve true mobility.

25



Pal mt ops runni ng on operating systens such as Pal n0OS or WnCe. Such 20
devi ces may use w rel ess access neans to connect to the host conputer

syst em t owachis#nelrrue nobility. 25 WD 2004/ 012117 PCT/ 8GIGG202000158 6
Brief Description of the Drawi ngs An enbodi ment of the invention will now
be described, by way of exanple, with reference to the acconpanying
drawings in which, 5 Figure 1 is an exanple of the various inputs required
by an advance planning and scheduling system Figure lais a pictorial

r epr esent at Baet Beseri ofcth MingSsyst em communi cating with a nobile

device to selectively extend data processing io functions thereto; Figure
1 b is a block diagram depicting the nodular architecture of a PC APS
system Figure 2 is a flowdiagramillustrating the functions of an

Intel ligent faxﬁgér@%éahqeaﬂ%f trgcs;ﬁ.%ﬁﬁ%mPhswptﬂegdgé&m&ﬁg)yisv%%ggg gmlee f, how

the users of version an advance nning a Cl Ing’ system are
how e sof FIBFDCEdBhEHamBATY G BavEesdR Wiidhnng and schedul i ng syst em
of Fi gurse 3 are categorised into different
Figure 1 is an example of the various inputs required by an advance planning
and scheduling system;
Figure 1a is a pictorial representation of a host computing system
communicating with a mobile device to selectively extend data processing
10  functions thereto;
Figure 1b is a block diagram depicting the modular architecture of a PC-APS
system;
Figure 2 is a flow diagram illustrating the functions of an Intelligent Selector and
Adapter module;
15 Figure 3 is an example of how the users of a PC version of an advance
planning and scheduling system are categorised into different functional groups;
Figure 4 is an example of how the software components of the advance
planning and scheduling system of Figure 3 are categorised into different

functions;

20 Figure 5a and 5b are activity frequency profiles for a production planner and

" “production manager, respectively;
Figure 6 illustrates sub-level functions under the Report Generation function of
Figure 5b.
Figure 7 is an activity frequency profile for the different sub-level functions

25  under the Report Generation function;



functions; 20 Figure 5a and 5b are activity frequency profiles for a
production planner and production manager, respectively; Figure 6

i1l ustratwe 2eutmikavel functions under the Report GCener aPCarsG2unowiiss of
Figure 5b. Figure 7 is an activity frequency profile for the different
sub-1level functions 25 under the Report Ceneration function; WO

2004/ 012117 PCT/ SG2002/000158 7 Figure 8 illustrates the degrees of

associ ation between the different sub-level functions and the sel ected
function, whigare I&rllumate@auheCdegreeseqﬁcaslspciértrgnrtmm/eea thet differend espibeleivelg t he
arrangenment of the selected function "Capacity” report and the rest of the

functi ons | fir@ies aRd 1% sefeciod uhclbuifich ® irld Gaperfigsrdpp  he | SA

moni tors when a user uses the selected function to know what other

i agram 11 QLR G oG T Hnetopgcsnati

Modul e. 10 Detail ed Descri 0, the Preferred, Enbodi nent A preferred
enbodi ment @Pof‘}‘@fmﬁ‘eﬁsieﬁﬁ\ﬁ‘ﬂpc{w’ﬂgﬂgﬁbg ertﬁ reference to a

conventi onal advance pl anning and scheduling (APS) system as an exanple of
an i nt egf at BiguseoftOndlustrayes dow 1ite ASAeRiINPHeVha lai Beer usea benselstieshal
APS system data is required from

function to know what other functions to transfer to the mobile device; and

Figure 11 is a flow diagram illustrating the functions of a mobile Selector and

Adapter Module.

10 Detailed Description of the Preferred Embodiment

A preferred embodiment of the invention will be described with reference to a
conventional advance planning and scheduling (APS) system, as an example of
an integrated software system.
15

As explained earlier, in a conventional APS system, data is required from
numerous sources and Figure 1 shows an example of the different types of data
required when APS is used to plan a production schedule. Each type of data is
normally input to the APS system by a respective functional group or user. For

20 example a customer order would be rnput by a sales manager forecast data by

a marketlng execdtrve and an update on rnventory by an rnventory controller All

this data is typically stored in a database or a server.

The APS system would typically comprise a software program having a number

25  of software application components installed in a host computer system, which



numer ous sources and Figure 1 shows an exanple of the different types of
data required when APS is used to plan a production schedule.. Each type
of data iwOowewvarailry i nput to the APS system by a respee@Cinse26azrotisenal
group or user. For 20 exanple, a custoner order would be input by a sales
manager, forecast data by a marketing executive and an update on inventory
by an inventory controller. All this daBa is typically stored in a

dat abase or a server. The APS system would typically conprise a software
progr am havisngses! Ryrebeser &b ingfutsataassrer modify dheidata ctonednienthe datsbakéed in
a host conmputer system which WO 2004/012117 PCT/ SG2002/ 000158 8 is used

by a user tBatimpofiwarscesponenniedicing tibed t@broidetath prbcebsindduabasits to Each
sof tware conmponent is being used to provide data processing functions to

process thﬁ?,%ggs tﬂ'@iogat BRAR Hégbst 5?\/\/?16:‘#{55%85’3;:?@_55% %ﬁg@&%ﬁfﬁ%ﬁ%ﬁh@%g%

APS program automatically "pu e require a

vari ous sou S t [ ce ) e dat.a and present he data for
Vrewing or eR BUdert Ay MetBARE IR Rl dEa s ERE: fela et e
addition to the software conponents, such a conputer system needs to have
the nedess¥ANPUSr SRELESn FOHBIRS, OF Bpressesythe Wata jand, presants dbaedater for
conputer systens |like | aptops or personal conputers, which are generally
not to condewiighedmanipilaitoroby phetieesiAs thmdata call ble quitenigrge int additiont he
users of such a systemare increasingly nobile and a need arises to
process datte tHe aoytwargecamgonentssisuahyahesmputbhesydtssr nbeds 1BMhavk @At

di scl oses a nethod to extend a user's access of the APS system
necessary processing power. Typically, this is not an issue for computer
systems like laptops or personal computers, which are generally not

10  constrained by size or processing power.

With changing times, the users of such a system are increasingly mobile and a
need arises to process data at any time and aimost anywhere. The described
embodiment discloses a method to extend a user's access of the APS system
15 to a normal mobile electronic device such as a palmtop, a personal digital
assistant (PDA) or a pocket PC running on operating systems such as PalmOS

or WinCE.

Such mobile handheld devices have their limitations. For example, a processor

20 used in such a device is typically a scaled down version of that used in a PC or

laptop. In addviyt—io_n-,waue to ;béce cdﬁstraints, the mogile device dde‘;.vr;o.t rﬁﬂave a
hard drive and stores the built-in or basic programs in the read-only memory
(ROM) whereas application programs and data that users add in are stored in
the random-access memory (RAM). Therefore, there is a limit to the amount

25  and type of applications that a mobile device can process locally.



Is to a normal nobile electronic device such as a pal ntop, a personal
digital assistant (PDA) or a pocket PC running on operating systens such
as Pal nOSvoanodiaGE. Such nobi |l e handhel d devi ces have PR&iSG2062r0001E81 ons.
For exanple, a processor 20 used in such a device is typically a scaled
down version of that used in a PC or |aptop. In addition, due to space
constraints, the nobile device does not have a hard drive and stores the
built-in or basic prograns in the read-only nenory (ROM whereas
application prograns and data that users add in are stored in the
random access nenory (RAM . Therefore, there is alimt to the amount 25

and type oDrpplthess linnatibhatit wollbndtehel pussislededawricad aii tios dbtayfro
2004/ 012117 PCT/ SG2002/ 000158 9 Due to these limtations, it would not be

possi bl e 't a,doum @A@*é s;t/@sm%t@nﬁdmn@ é]ect?é’rﬂ&%i'émc‘é”%rﬁf’ess%ﬂ%tr‘é@sb

nobi | e electron| eV|ce or the same reason, it rmay no e p055|@1e to
install all_the essary, APS ' t dat a
br ocessi ng FEET G PPars e gl 1 9] ol TEESSEN 2 A5 UPHEARD Bl
sof tware conponents for downl oad to gmg nobi | e dewmﬁep onI the conponents
whi ch pf oviviEh pryidetier dalapipeessing BITRgS ItaAke mapilge ‘@ ated data in
the conputer systemis transferred or downl oaded 10 to the nobile device.
To achieve this, the enbodi ment requires five major conponents: PC
Version of APS (PC-APS) PC-APS is simlar to a conventional APS except that
the sof twarmg geapoteNAPS data and software components for download to a mobile
device, only the components which provides the desired data processing
function and related data in the computer system is transferred or downloaded
10 to the mobile device. To achieve this, the embodiment requires five major

components:

e PC Version of APS (PC-APS)
PC-APS is similar to a conventional APS except that the software components
15 forming the APS is written in modular form. Typically, this modularity is
achieved through object-oriented programming (OOP) using for example JAVA
language. In an OOP system, “objects” are created which communicate with
each other to accomplish the functions of the software program. For example, a
class CUSTOMER_ORDER can be created to represent a customer's order

20 and which may consist of attributes such as Order-Number Order Quanhty,

and Cuétdmer Name. By groupmg a set of classes together an object or
module is thus formed. Essentially, the modular system allows a module or
component to be added or removed without affecting the functioning of the
program.

25



15 formng the APS is witten in nodular form Typically, this nodularity
Is achieved through object-oriented programm ng (OOP) using for exanple
JAVA | argoagerolkn7an OOP system "objects" are creat edPaffiSGhoommigi cat e
with each other to acconplish the functions of the software program For
exanple, a class CUSTOVER ORDER can be created to represent a custoner's
order 20 and which may consist of attributes such as Order-Nunber, O der
Quantity, and Custoner Name. By grouping a set of classes together, an
obj ect or Figure ébishowsus bfookrdidgrabs € attypicalymodilar Adtfibystesy atabiteelurens a
nodul e or conponent to be added or renoved wi thout affecting the

functi oni ngaph &a?elever QBé adtbh.?efctwa 20021 tiNEE PERP @_CHON 58thelata gur e

1 b shows a bl ock di agram of a typical nodular APS system architecture. At
a top |evel t Vi 4d e

dat a systeﬂ#%ﬁsec bﬁdencl %'Ecéeggg 1 &Tci Qh%gr Qﬁeﬂﬁ"t&ifé (Fnter ngg
(QJI) secti he data system sect I on enti al

cont ai ni ng ﬁ) E-e-réeatdé1 & Sygleim 15€ ?‘B@/ 1Onis esse&lggﬁy n?ﬁetéﬁﬁ%rﬁqnc’%a!“gd@'? 08e°
structure can be used. The 1ogic section 11 processes the data for

present at i oredqujrediny te PC-ARS.aADY fornyentional datat strctywe sanhbre ussduiThe
architecture, changes perfornmed in one section, for exanple the GU 12,

woul d not aldgkcsedtion 01 beocelsges live daEeﬁIripneserit@tidrlby]tbe/(ﬁUt e toexusdrenfel ,
obj ects or nodules are used to provide correspondi ng data processing

functions ofqd &t MPth tHi8 rhddRarsrsANeturé Nehdddesigerfirthdd t bAgisection,

for example the GUI 12, would not affect the other two main sections 10,11.

10 At the next level, objects or modules are used to provide corresponding data
processing functions of the PC-APS. In this example, the GUI 12 and the logic
section 11 are made up of seven and eleven modules respectively. Each
module as explained earlier is defined by a collection of classes. The 'user
interacts with the PC-APS using a keyboard or pointing device 13 via the GUI

15 12 to use one or more data processing function(s) provided by the various
software components or modules to process the data. For example, to edit the
bill-of material of a product, the user would access the “Main Menu” 14, the “Bill-
of-Material” 15 and then finally the “Edit Bill-of-Material” 16, which is the module
carrying out the actual processing or modification of the data. When new data is

20 added or changes made to existing data, the “Edit Bill-of-Material” module then

updates the data system 10 W|th the changes as lndlcated by the arrow X. An
advantage of such modularity is that when one of the module is removed, the
rest of the modules is able to function as per normal. Similarly, when a specific

function is required by the mobile device, only the corresponding software



section 11 are made up of seven and el even nodul es respectively. Each
nodul e as explained earlier is defined by a collection of classes. The user
i nt er act swai200w/t1k7PC- APS usi hg a keyboard or pointing ®€TisGo@dowisa t he
QU 15 12 to use one or nore data processing function(s) provided by the
vari ous software conponents or nodul es o process the data. For exanple,
to edit the bill-of material of a produ the user woul d access the "Min

T 3 b A, G S b g, o

processing or nodification of the data. Wen new data is 20 added or
changes nadéeYigeexisting data, the "Edit Bill-of-Mterial” nmodul e then
updates the data system 10 with the changes as indicated by the arrow X. An
advant age of such nodularity is that when one of the nodule is renoved, the
rest of the nodules is able to function as per normal. Simlarly, when a
speci fic fOTRetPOAPS veesioh riedndtzliédidn thebhbst cempuoiter systgmtdrel sionilaedpandi ng
sof tware WD 2004/ 012117 PCT/ S&002/ 000158 11 conponent or nodule is
requiredstoy é;c_gjtlﬁf P'g)dﬁﬂ)g%rrﬂ%@'lﬁ@m tc@ntdifs @hhb%eé&‘ébﬁ;ﬁprod'ﬂtﬁoﬁcénws
alle

ver si on |s I n"the host conputer systemand simlar to a

it gét ﬁf.snga %%@fﬂé?%@dﬁé\?ﬁE%ﬂ"ﬁgiaé"ﬁ?ammﬁ%'ﬁ‘i@%gur gl ggrc%ﬁ%f%%‘?ﬁe@d
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sof tware conponents are integrate
the software components or modules so that all these software components are

integrated.
10
¢ Intelligent Selector and Adapter (ISA)
This module is part of the PC-APS. This is the module that makes “mobile” APS
work and will be the focus of this description. The ISA is the one that monitors
how a user interacts with the various modules as shown in Figure 1b.
15

e Mobile version éf APS (M-APS).
This compact version of the PC-APS is installed in the mobile device. It is able
to extract the right information to display to the user. To achieve this, OPP is
used to achieve a modular architecture similar to the concept of the PC-APS.
20 However, a scaled-down or mobile version of the programming language is
-~ preferred -forexample; JAVA 2 “Micro™ Editioh (J2ME) or 'WIinCE eMbedded
Visual Tools of Microsoft. In this way, “palm-size” or mobile applications can be

developed to work on the mobile device to interact with the PC-APS.



10 Intelligent Selector and Adapter (ISA) This nodule is part of the
PC-APS. This is the nodule that nmakes "nobile" APS work and will be the
focus of wbizgosdagari ption. The 1 SA is the one that noni PCTSG2MW0ES8ISeEr
interacts with the various nodul es as shown in Figure 1 b. 15 Mobile
version of APS (M APS). This conpact version of the PCCAPS is installed in
the nobile device. It is able to extractizathe right information to display
to the user. To achieve this, OPP is wused to achieve a nodul ar

archi tecture si niMabiletSeleboremacAgdptef (M8A) PC- APS. 20 However, a

scal ed-down or nobile version of the programmng | anguage is referred -for

exam | e, - - IhVA mequit &' BartEet tmsmas ThVmluldViRBicAd edded coMnswbat&;@O' S

of Mcrosoft. In this way, "palmsize" or nobile applications can

devel oped t t C C-
2004/012117%8%%582%6%%@% CFg‘?l@r b8l o‘%o'amn'yiA' a;@’tngr ﬁf‘i@ \4%1
nodule is part of MAPS. This ni cat betvveen
The M APS ARPHEMPEOIBRovRes HESE frarsleaM %E’?“—' En SraIHID B, AR e

| anguage used to devel op MAPS can simlarly be applied here. 5 Pr edefi ned
| evel of Suser nmenory (nobile device): The user can select the amount of

menory to set aside in the nobile device for
e Predefined level of user memory (mobile device):

The user can select the amount of memory to set aside in the mobile device for

the purpose of downloading or storing the information generated from the APS.

10  Figure 1ais a pictorial representation of the invention in which PC-APS, with the
[SA, is installed in the host computer 100 and then linked to the rest of the
software functions so that ISA can track and learn the user’s usage pattern of
the different functions of the PC-APS. The M-APS and the MSA are installed in
the mobile device 101 so that the desired data and function can be transferred

15 to the mobile device 101 for processing by the user.

Figure 2 is a flow chart illustrating detailed steps of achieving mobile APS using
the ISA. In a typical PC-APS system, although users have access to a wide
range of data processing services or functions provided by the APS software
20 program, each user may not use all of them. Thus, the ISA analyses the user's

past historical records of usmg-the PC-APS system and |earns Whlch functlon

and related data is associated with each user.



t he purpose of downl oading or storing the information generated fromthe
APS. 10 Figure la is a pictorial representation of the invention in which
PC- APS, wvOiroe4ma211%A, is installed in the host conputer PC@GGan/o0éiss | i nked
to the rest of the software functions so that |ISA can track and | earn the
user's usage pattern of the different functions of the PC-APS. The M APS
and the MBA are installed in the nobil elXddevice 101 so that the desired
data and function can be transferred 1s to the nobile device 101 for
processi ng By stape2@dethe FS4urategoriaesaugars Wi drryRC-AR systam fy erarapledey
steps of achieving nobile APS using the ISA. In a typical PC APS system
al t hough usengtibaywhivhdedow a conmpaley isrtgpigellystractueedondepaitmgnsatisedchs or
functions provided by the APS software 20 program each user nay not use

al | of theg}gléflawémplmhé%e?@g@/é&é bh@edlﬁﬁé séverﬁ’%é’éedbri%‘sohiaﬁ%'l FRepcds of

using the APS system and 1earns which function and related data IS
i at ed
271, the | SA L%a?ig%v#@; Puu?%%&@éﬁ%%% RIS, A5 ol
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categories, nanely Finance, Sales, Pr oduct | on, Purchasi ng/ Recei vi ng,
Engi neer i ngWwilHgliforasneooi these catrgosieual ity, as illustrated in Figure 3.
Therefore, each user of the PC-APS system wll fall into one of these
categories. At step 2.02, the I SA classifies the PC APS software
application into different functions. The PC-APS application conprises a
plurality ofztsedd a2 the ISA classifies the PC-APS software application into different
functions. The PC-APS application comprises a plurality of software
10 components and each component allows the user to achieve a particular
function and Figure 4 shows the different data processing functions provided by

the PC-APS system of this example.

The ISA will keep track of how each user group uses each function of the APS

15 system for a period of time and translates such activity into an Activity

Frequency Profile (AFP), at steps 2.03 and 2.04 of Figure 2. The ISA will learn

what data processing function and thus the associated data each user uses in

the PC-APS program and records the frequency of each use. For example, in

the case of a production planner and a production manager, the ISA may record

20 different AFPs such as those shown in figure 5a and 5b, respectively. Due to
diffefent job fiinctions and responsibilitis, the production planner uses different

functions of the APS program when compared with the production manager. In

this particular case, the production planner uses the “Operations Scheduling”

function more than any other function. On the other hand, the production

25 manager makes use of the “Report Generation” function more frequently since



to conmponents and each conponent allows the user to achieve a particul ar
function and Figure 4 shows the different data processing functions

provi ded w9 2004182RC- APS system of this exanple. The | SApPairiSG2éeepotss ack of
how each user group uses each function of the APS 15 systemfor a period
of tinme and translates such activity int]% an Activity Frequency Profile
(AFP), at steps 2.03 and 2.04 of Figure 2. The ISAw Il learn what data

DO TR, B AL IS B b b

requency of “each use. For exanple, in the

case of a produgtion planper and roguct i on [ o A record
20 di f f er ePFOONERRN s lIRRS a5 Qf@g%res%{)ﬁ] ﬂﬁeﬁ‘?rguﬁg%égag‘ d g@fcdpﬁspe lpvg%y.
Due to different job functions and responsi bilities, the production

pl anner usascatisetionerg frequadtly dméhercasreofAbs RPFHFURA W@?&@ﬁa‘f%pﬁeﬂh t he
production manager. In this particular case, the production planner uses

t he " Oper atd wsreStbethel datg protessing dunciions.t han any ot her function. On the
ot her hand, the production 25 manager nakes use of the "Report Generation”
functiop nore frequently since WO 2004/012117 PCT/ S&002/ 000158 14 he may
be nore concerned with the progress or performance data of the production

frequent |y T B LB8, 1 RO o R e e A e ot
ot he Snamba ST LBELBSE R PP 60 e ol Binaaasley
the ISA. The ISA can stop at this level if the amount of information generated
using this function is within the memory storage capacity of the mobile device

10 101. Alternatively, the ISA can narrow down its analysis to the next functional

level.

In this case, the amount of data under the “Report Generation” and the
“Operations Scheduling” function is still large and it is not possible to fit all this
15  information into the mobile device 101. Thus, the ISA needs to analyse the next

level.

Taking the “Report Generation” function as an example, Figure 6 illustrates that
under this function, the production manager can further choose from a list of
20 functions such as “Cycle Time” report, “Schedule by Job” report, “Capacity”

— e ---- report and “Machine Utilisation” reportetc. -~ -~ T T

An AFP is similarly plotted as shown in Figure 7, at this sub-level so that the
ISA can analyse the data.

25



nore frequent the user uses the PC-APS, the nore accurate is the analysis
by the ISA. The I SA can stop at this level if the ambunt of information
gener at edwousearg2tiii s function is within the nenory storagsceepacetsy of the
nobil e device |0 101. Alternatively, the | SA can narrow down its anal ysis
to the next functional Ilevel. In this case, the anount of data under the
"Report Ceneration" and the "Operations!3Schedul i ng" function is still

| arge and i} %s not osshible_to_fit all this 15 information into the
mobi | e devi Bethodxanmplgsshawre in Eigure dadhe dSAdaaipsethak éhe)pradudtionghanaged ng
the "Report Generation"” function as an exanple, Figure 6 illustrates that
under this hasmbeeonysinghthepfCapanityb reperh ayest fosquehtly tiieen compaesd mot el i St
of 20 functions such as "Cycle Tine" report, "Schedule by Job" report,

"Capacity" resepbiite asgbridvantibn thd IREPSRIGETErai@POfunctiBh CTherefore, théISAFP | s
simlarly plotted as shown in Figure 7, at this sub-level so that the |[|SA
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| SA concludes that the probability of the production nanager using this
report again 5 is very high after analysing the AFP at step 2.06 of Figure

2.

Under some circumstances, the production manager may only require this
report but normally, the production manager may need to view other related
information in conjunction with the “Capacity” report in order to make an
10 informed decision. For example, the production manager may need to view the
“Machine Utilisation Report along with the “Capacity Report” to determine which

machine is over or under capacity.

Therefore, at step 2.07, the ISA will use the historical records gathered so far to

15 establish how the rest of the functions are associated with the selected report.
Based on the frequency of use, the ISA then determines a reference numeral or

a “Closeness Index” (ClI) for each function to represent how this function has

been used by the user with reference to the selected function, which generates

the “Capacity” report. The Cl may range from, for example 0.0 to 1.0, with 0.0

20 being totally unrelated and 1.0 being the most related. The Cl is derived when
--- —- the production manager TiAs thé “Capacity” Teport and at the same time uses
the other functions in tandem. Figure 8 illustrates the degree of association
between the “Capacity Report” function and the other functions obtained after

analysing the production manager’s historical record. In other words, the



Under some circunstances, the production nmanager may only require this
report but normally, the production nanager may need to view other rel ated
i nf or mat iwo 200w/@enj7unction with the "Capacity" report i RCBSG26002t000158ke an
lo informed decision. For exanple, the production manager may need to view
the "Machine Uilisation Report along V\iﬁth the "Capacity Report"” to
determ ne which nmachine is over or under capacity. Therefore, at step

st abl i oh_ oSSy o W etk e ER P e SREER BPEREREA Tthls"bate P teed

report. Based on the frequency of use, the |ISA then deternmines a reference
numeral or ‘GapagitysE@ReEs | ndex" (CA) for each function to represent how
this function has been used by the user with reference to the sel ected
function, which generates the "Capacity” report. The C may range from
for exanple 0.0 to 1.0, with 0.0 20 being totally unrelated and 1.0 being

the nost re\hathebferEhee @ Figurded) accbrdingnto hib®ricabtiends,onhem g ereduation t he
"C apacity"-report and at the sane tinme uses the other functions in

tandem JFi iefia of 'Trthh’étthét‘@%ﬁgbtﬁ%d@é&% Bé 1SS AChighbP robsbilgetd Uae the

"Capacity por unction a e other functions obtained after
anal ysing the pro ti 0 M J: jre ,, . .t he
V0 20041 012005 NRE R SRR e ekl PiERor FEBER thoff the Ao fich; 12
sel ected report and in _thjs_case it i, h "Capagi ty" .r r{. Wth . .
reference t8eMeGiAStNS, CJ&LQOT@?%gorttbehSQE‘S&i“@ahy f&éﬁ@é‘?nmﬁ@% tﬁ"ﬁe GGt i on
5 manager runs the "Capacity" report, he has a higher Erobabi lity to use
t he report assigned a Cl of “1.0” by the ISA according to the AFP, the ISA assigns a
Cl of 0.7 to the “Machine Utilisation” report in relation to the “Capacity” report
10 whereas the “Cycle Time” and the “Schedule by Job” reports is assigned a Cl of

0.4 and 0.5 respectively.

On the other hand, when the production manager runs the machine utilisation
report, ISA learns that he is more likely to require both the “Schedule by
15 Machine” report and the “Capacity” report rather than the “Late Job” report and
thus the latter report is assigned a lower Cl than the former two reports. From
the type of reports, the data processing functions and thus the corresponding
software component which provides these functions can be obtained by the
ISA.
20
-—Using the example-of the “Capacity” report,”a Cl table can be formed &s shown =~~~

in Figure 9, in descending order of the value of Cl.

As mentioned earlier, it may not be possible to download all the software

25 components and associated data to a mobile device 101 and thus the 1SA will



function that generates the "Machine Uilisation" report than the function
which generates the "Cycle Tine" or the "Schedul e by Job" report. Wth the
"Capaci t yWO 20epaeti7assi gned a G of "1.0" by the | SA acecrdicag2toootshe AFP,
the 1SA assigns a C of 0.7 to the "Machine Utilisation"” report in
relation to the "Capacity" report 1o whereas the "Cycle Tine" and the
"Schedul e by Job" reports is assigned a ¢ of 0.4 and 0.5 respectively. On
t he ot her hand, t he product.i on na runs t.h ine utilisation
report, ISA”I%&'?%QEQQQP”H qga'ﬂﬁfﬁépf'% l?r(?s?'%tﬁgl'F‘Zhg%ﬁﬂagﬁe&"@‘l‘\r@dw‘é by
1s Machine" report and the "Capacity" report rather than the "Late Job"
report and deteymine whieh éﬁdnﬁ!thﬁﬂdl%atast@l gargfea firgvier the mahdla device dorer

two reports. From the type of reports, the data processing functions and
thus the cofMypiatindhegoftaeire warporembaisit prdvides thealssites fuhetion and elatpns
can be obtained by the |SA 20 --Using the exanple-of the "Capacity”

report; - - a- il bbadzim@a@ed Wofdﬁﬁ@ﬂpﬁ&ﬁ? hﬂtwmé RighkSUCE dBwriidadiRsfRRding

order of the val ue of . mentioned earlier, it may not be possible to
downl oad.al | associ ated data to a nmobile
Govi co 157 dehiimed t%@ﬁggﬁma ‘?%%9?@%‘117 PCT/ SG2002/ 000158 17 use
the d to derive a transfer priority as presented in the O table of Figure

9 to determ ne which function and data to transfer first to the nobile

device 101. Typically, the software conponent which provides the desired
functi on andVhgn gach function and data is downloaded into the mobile electronic device

101, the memory, or the storage space as the case may be, is always checked
before and after downloading each function. Once the allocated RAM storage
10 reaches 95% of the allocated memory or storage, any remaining information will
not be downloaded. However, the graphics user interface (GUI) is downloaded
to provide the user with Input/Output capability to interact with the downloaded

modules. These are presented as steps 2.10 to 2.13 of Figure 2.

15 The user can still access the other information in the CI table which are not
downloaded. To do this, the user through the M-APS selects the specific
information that he requires and the mobile device 101 sends the request
through the Internet to the remote PC-APS in the host computer system 100.
The PC-APS then processes the request, and sends the required information

20 back to the mobile electronic device 101 for thé user's review.

In addition to the information described above, the ISA may also track and
analyse other trends for example the period in which the user requires the
information or data. For example, in the case of the production manager, from

25 the past récords, as shown in Figure 10, the ISA may learn that he always



wi |l be downl oaded in order of priority with the highest C downl oaded

first, as

5 described in steps 2.08 and 2.09 of Figure 2. Wen each
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"Capacity" report for next two nonths (Novenber and
February and March 2001) worth of data is to be downloaded from the database

(or data system 10) to the mobile device 101.

The ISA, thus, automatically monitors the user's association with the various
data processing functions and selects which are the ones to download to the
mobile device 101. With the desired function and data downloaded to the
mobile device 101, there is no need o be connected continuously through the

Internet to view or modify the data thereby reducing costs.

Having described how the functionality of the I1SA in the PC-APS, the

description now focuses on the components in the mobile electronic device 101.

For the mobile device 101 to communicate with the PC-APS, the M-APS needs

-to- be-installedHowever, before installing the M-APS; the M-APS has to be

configured using the PC-APS. Essentially, the configuration is focused on the
RAM allocation of the mobile device 101 which is performed through the GUI in

the PC-APS prior to download of any function or data. The configuration is



Decenber 2000). The I SA may thus establish that, for this particular user,
it is not enough just to download the data to generate the "Capacity"
report fowotzney@20drrent nonth but al so for the next tweCrsG2/000il5&r ef or e,
the | SA uses what it Jlearns fromthe historical trends to determ ne which
data shoul d be downl oaded and in this case, the | SA determ nes that all
the three nonths (January, February and March 2001) worth of data is to be

downl oaded g'ﬁ“ﬂ%‘s‘ ttggtagg&r@.{?@i% lp%%rﬂgpaorﬁ}gsiﬁﬂh@éilaﬂ)‘f) BRaBBoBiIE! t- : éol.

10 The | SA, monrtors the user’s assoclation w
various data, processing functions and selects which are the ones to
downl oad to!®he nobile device 101. Wth the desired function and data
downl oaded to the nobile device 101, there is no need to be connected
continuously through the 15 Internet to view or nodify the data thereby
reduci ng costs. Having described how the functionality of the ISAin the
PC- APS, t heOndesheiqunfigoration isomamspleteMiARS dengdheiBA) iis then installes in
el ectronic device 101. 20 For the npbile device 101 to comunicate with

the PC APS, i hgoMiéReviteetig1 tapdbg nchidrasdddithiane RC-ARSS by & fasiish &limilaxg- t he
M APS; the' M APS-has to be configured using the PC-APS. Essentially, the

configurati ' S Eﬁ?ﬁ I Infdbi i BNiohfsek01
which is pe?QBHreSn\é/éQﬁ*r%%%ﬂm%§ i n"é @cﬁﬁﬂbﬁg%%wg?% Ié%\%ﬂl oad of any
function or,data. The configuration.s.. [0 PCLLS 158 19
Simlar o ihacmeeAn oA PRl s atdiea AP, The RN el
devi ce . . .
may be performed by, for example, placing the mobile device 101 on a cradle
connected to a serial or USB port of the host computer system 100 containing

10 the PC-APS.

During the synchronisation process, the ISA selects the information to be
downloaded into the mobile electronic device 101 based on the configuration
performed. The selection would be based on the Cl table described earlier and
15 depending on the RAM space, information of a higher priority will be

downloaded first.

Upon completion, both the M-APS .and the PC-APS are synchronised and the
M-APS is ready for use.

20

e o ——The function-of-the-M-APS-is-mainly-supported-by -the - MSA-whose function-is — = =~
illustrated in the flow chart of Figure 11. An action performed by the user on the
mobile electronic device 101 will be detected by the MSA and the first step at

11.01 is to identify what is the user’s action. If the data processing function and

25 associated data are available on the mobile device 101, the MSA proceeds to
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The PC-APS receives and processes the query and sends the required
information or data back to the mobile device 101 for further processing. If any
of the data is modified either at the host computer 100 or the mobile device 101,
the PC-APS and M-APS will need to be re-synchronised to capture the changes

done at either end to ensure both sets of data are updated.

When a user requires mobile access, prior to leaving his work desk, he
synchronises his mobile device 101 with the PC-APS in his PC and this allows
him to locally process the information he requires on the move as if he is
connected to the PC. A further advantage is that the ISA manages the user's
requirements in a transparent way such that the user does not need to monitor
which are the functions he requires for downioad into the mobile device 101.

This means that there is no need for the user to select or decide which are the

-functions-and data he may require since thése will be taken care of by the ISA.

The described embodiment should not be construed as limitative. In the
described embodiment, the ISA analysed the “Report Generation” function and

its associated functions. However, the ISA may proceed to analyse the next

t he



execute the function at step 11.03. The function may require further data
and simlarly the MSA checks to see if the data is available locally. If
so, the MBA20prmensses the data and the result di spl aye@Cr®G2002000158 or
nodi fication by the wuser. If the required function at step 11.02 or the
requested data at step 11.04, 5 is not available on the nobile device 101,
then the MSA establishes connection at2step 11.07 to the PC APS through
conventional wireless neans. The PC-APS receives and processes %g& yery
and sends. fectiosqin 1Be AFR of e RAJHFIOMMARAGSr MHIGHH VAR P ‘Febecky 101
for further processing, If any io of the data is nodified either at the
host conputRianring’ andionéPraxhidtienddanrisg™ unctione sirceApsthafigctipnsrgreised need
to be re-synchronised to capture the changes done at either end to ensure

both sets ¢fe @dahfe AuMbEPGAttRGes Yhehe drodestionemanager. ik | ie bacaess, if thé or to
| eaving his work desk, he 15 synchronises his nobile device 101 with the
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for download into the nobjl e devi e'loiﬁ% 20 This neans that there is no
need for t@&sgeiated ¢atadpdpe nap 'l?e‘i‘?vé‘@ Ich are the functions-and data he
may require-sincethesewil|l be taken care of by the I SA. The descri bed
enbodi ment should not be construed as Iimtative. In the described

enbodi nent, the | SA anal ysed the "Report Generation"” function and 25 its
associ at ed |f yre tdeebbediambvatimenhehe Satamndothec sefiivae eomippsent povidikg WO

2004/ 012117 PCT/ S&002/ 000158
the desired data processing function is downloaded together. This may not be
10 the case since for example, the user only requires the data processing function

since he is inputting the data manually. The data received by the M-APS may

then be uploaded to the PC-APS when both systems are synchronised.

It should be apparent that the AFPs may change from time to time due to
15 changes in the resources or inputs to the APS. Therefore, the ISA is dynamic to
respond to the changes and ensure that the function and data in the mobile
device 101 is updated in the same way as the PC-APS. Alternatively, the user
may have added new data using'the mobile device 101 and this added
information must similarly be updated to the PC-APS so that both systems are
20 current. The ISA or MSA performs the updating of data each time the mobile

- device 101 is synchironised With the host computer system 100.

The synchronisation procedure described usés a cradle connected to serial or
USB port of the host computer system 100. However, for true mobility,

25 synchronisation may be performed using wireless means for example, by



21 function in the AFP of the production nmanager which woul d be "Capacity
Pl anni ng" and/or "Production Pl anning" functions since both functions are
used theweaneymenber of tines by the producti on nanagePCTHRG2602i080158cause,
if the nobile device 101 has sufficient nmenory or storage to receive nore
function 5 and data, then the I SA can al so transfer the next sel ected
function and associated data to the nob?3 e device 101. In the descri bed
enbodi ment, the data and the software component providi néq t he desired data
processi ng Aliactinga WEGWW@%@dOttB@é?QE'PQ deyice 1Rdyanmremetely gopRactigse
since for exanple, the user only requires the data processing function

si nce he i std thediast sogmphdesitstemdiiead gepithed iddtigureetsi ved by the M APS may
t hen be upl oaded to the PC- APS when both systens are synchronised. It

shoul d be apparent that the AFPs nmay change fromtime to tinme due to 15
changes in the resources or inputs to the APS. Therefore, the ISAis

dynamic to Tgsm?%l%gawbeds ﬁf&@gsm@ndﬁ@ng%&efﬁwaatfuheﬂ‘%rfe(sggpggas?tanﬁaﬁ%ta In

t he nobile evi ce I's updated int ane way as t
Alternatjvely,. t u . i . émﬁi iaCe
101 and 1 hi nga'ac}gg prﬁ)ﬁ#yop%g%%i %ﬁo%??g@%?% %H?eq%pfgg:t@@%t 0 héegﬁ%ﬂ S so
that both systens are 20 current. The | SA o erfor he u t] ng of
lata oach ¢ Ay ARwdAoBA OBTIORdor userd manuglie AFSAT ST TncHon Ak deta
conputer system 100. The synchronisation procedure described uses a cradle
connect ed t downloadl singe fasserisin keymamdaetosing gengennal, i issalemast 0MpPospiiey er |
for true nmobility, 25 synchronisation may be performed using wrel ess
means for eyapplable tydefine what functions and data they need the most. Thus, in such
cases manual function/data selection is recommended. The main advantage of

10 this flexibility is that the user can minimise the download requirements.

Having now fully described the invention, it should be apparent to one of
ordinary skill in the art that many modifications can be made hereto without

departing from the scope as claimed.



WO 2004/ 012117 PCT/ SG2002/ 000158 22 attaching a wreless nodemto the

nobi | e device 101 and renptely connecting to the host conputer system 100
as depi ctwo 200u/Hegare | a. The user nay al so downl oad necusiG2g2poedef i ned
function(s) and data that is 5 not in the priority list as shown in steps
2.05 and 2.14 of Figure 2. The PC-APS ngy provide an option for users to
manual | y sel ect which function and data to downl oad since for certain key
manuf acturing personnel, it is alnost dinpessi ble to be able to define what
functions and data they need the nost. Thus, in such cases manual
function/data selection is recomended. The main advantage of to this
flexibility is that the user can m nim se the downl oad requi renents. Having
now fully described the invention, it shoul d be apparent,  to.one of

ordinary ski11 if mathog of splactivelyersadingc tR PSR STING SRR &F ¢ Bost

W t hout departing fromthe scope as clainmed. WO 2004/012117

PCT/ SG2002/ 0001 5&mpateCisyster taa nobile dedce pf adlset: thedgst spmptdenhgysiema
processing functions of a host conputer systemto a nobile device of a
user, .the host cipelidity asgosinerre progandiavingea swinbearaf qoroporents eroviging
nunber of conponents providing a plurality of data processing functions
used by the user,tg,pliiefFeFSdataSsReeasing fikons ieAEb) AReCAsEY K6 ipigcddie

steps of: i. analysing a historical record of the user using the plurality

of data associated data, the method comprising the steps of:
i. analysing a historical record of the user using the plurality of data
processing functions to process the data;
10 ii. selecting a data processing function from the analysis; and
iii. arranging the software component which provides the selected data
processing function for download to the mobile device.
2. A method according to claim 1, further comprising the step of arranging
15 the associated data processed by the data processing function for
download to the mobile device.
3. A method according to claim 2, wherein the associated data is
downloaded to the mobile device when the mobile device is
20 synchronised with the host computer system. |

4. A method according to any one of the preceding claims, wherein the said
analysis comprises the step of monitoring which of the said plurality of
data processing functions is associated with the user.

25



processing functions to process the data; 10 ii. selecting a data
processing function fromthe analysis; and iii. arranging the software
conmponentwatzetnipriovi des t he sel ected data processing PamsSG2o2/0h@iss
downl oad to the nobile device. 2. A nethod according to claim1l1, further
conprising the step of arranging 15 the fssoci ated data processed by the
data processing function for downl oad t8 the nobil e device. 3. A nethod

accordi ng t cI ai erein the at,e i I d t he
nmobi | e deV| éah rﬁ%tggﬂogp%rd |t§ CF f@q@%ﬁb o{tﬁ] sggm%%&% fﬁ'{ﬁ‘
conput er system 4. A net Bod according to ?e of the gr ecedi n cl ai s,
wherei n the sai dCORRARESt ecﬁfﬁ'ﬁr‘i’fs gte{rng’ugg o freqyantly the Jisehi use oPa‘i*he
said plurality of data processing functions is associated with the user.

25 WD 2004/ 01211¢n9©fﬂ&§@ﬂmlommsef data mocgssing fungtiaogor di ng to cl ai m 4,
wherein the said analysis further conprises the step of determ ning how
frequently the user uses each one of the said plurality of data processing
functions. 5 6. A method according to claimb5, wherein the said selected

dat a prﬁce%S' ng Af YR&thoaN 55&&&?@ q OfE AMBing N5t enarest m&e@amasgeuééteeuaaid y.

7. A met hod according to alm 6, further conprising the step o

determning a degtge Qhg¥iRefbRld MR e WRIEH h8GsEPLESS ?rqosqq‘lte%]uently.

7. A method according to claim 6, further comprising the step of
determining a degree of association between the selected data
10 processing function and each of the other plurality of data processing

functions.

8. A method according to claim 7, wherein the degree of association
between the selected data processing function and each one of the other

15 plurality of data processing functions is derived from a historical record of
the user using the selected data processing function in conjunction with a

- corresponding one of the other plurality of data processing functions to

process said associated data.

20 9. A method according to claim 8, wherein a reference numeral is assigned
- - —---- - -to represent-the—degree- of association “between the selected data ~
processing function and each one of the other plurality of data

processing functions.



10 processing function and each of the other plurality of data processing
functions. 8. A nmethod according to claim7, wherein the degree of

associ at iwp 20tt12Ben t he sel ected data processi ng funct iPca/Seane2eaelis one of
the other is plurality of data processing functions is derived froma

hi storical record of the user using the §5el ected data processing function
in conjunction with a correspondi ng one“of the other plurality of data

processi ng nct ipo ai d.as$0¢] at 0 A hod ‘
accor di ng tgﬁtl afb‘mprge,th%eé)éeq%ﬁgg‘%r E} é’\hﬁ‘cg’ ﬁ"'ﬁr%@g] % ﬁ&%ﬁ?@?ﬁ%ﬁsmﬁupgﬂﬂr&ent
t he degree of association between the selected. a rocessing function
and each one of Bﬂ\é’ngt%gfgf}ﬂr Lﬁ%ﬂ?‘? 9?@§sg(a§tépn W@%@sﬁeﬁﬁctﬁdrﬂ?{t?(ﬂ@@ewg
2004/ 012117 PCT/ S&002/ 000158 25 10. A nethod according to claim9,
wherein a data pfB€lesihas fuhighespriotity icagipared dhea diigrrocessing sSonctinn on
with the selected data processing function has a higher priority conpared
to a data procesbhaviggfalosteraegréaof agsaridtivmer degree of association. 5 11.
A nmet hod according to claim 10, further conprising the step of arranging

the sel egted data processing function and associ ated data processing
functions in order of priority according to their degree of association. to

12. A methodqaccardbfhdt fodording' 1o iaitl 6 SuRhEP BotPHHY hecRBB WS Rging

the selected data processing function and associated data processing

functions in order of priority according to their degree of association.

10 12. A method according to claim 11, wherein the software components
providing the selected data processing function and associated data
processing function are downloaded to the mobile device in order of

priority.

15 13. A method according to claim 12, further comprising the step of
downloading the data associated with the selected data processing

functions to the mobile device.

14. A method according to any one of the preceding claims, further

20 comprising the step of monitoring when the user uses the selected data

- — — processing-function-and-associated data.”

15. A method according to any one of the preceding claims, wherein one of
the plurality of data processing functions processes associated data to

25 generate a representation for viewing by the user.



provi ding the sel ected data processing function and associ ated data
processi ng function are downl oaded to the nobile device in order of
priority.wo2o0an12A7met hod according to claim 12, furthePCESER0029001F8t he
step of downl oading the data associated with the sel ected data processing
functions to the nobile device. 14. A ne&?od according to any one of the
preceding clains, further 20 conprising“the step of nonitoring when the
user uses the selected data - processing-function-and associ at ed- data.

15. A method according to any one of the preceding clains, wherein one of
the plurali of ,dat ocessj ng functions processes associated data to 25
genelroate a 5 preéeWPﬂ]&Lﬁ’cF%r ”?Hgéwarw goe 1 9fethgs Breceding glaimg wherein the

PCT/ SG2002/ 000158 26 16. A nethod according to any one of the preceding
clai ms, wherei n M98ile ggyiceccateptisas  B1@MO™es a nenory. 5 17. A net hod
according to claim16, wherein the software conponent providing the

sel ected function is downl oaded to the nenory space of the nobile device.
18. A method according to claim 17, further conprising the step of checking

10 the capagrty Af nidiodeamiordingaEs clwﬁprm,aﬂ/ﬂeﬁéihefhesaéo@wafréhé&ﬁb?ﬂé% A

met hod according to claim1l, wherein the selection step conprises step

of sel ecting mor g LRy ME S Aed THERN RIEWRBEHEH b RE Mifory space of

the mobile device.

18. A method according to claim 17, further comprising the step of checking

10 the capacity of the memory space before and after said transfer.

19. A method according to claim 1, wherein the selection step comprises the
step of selecting more than one data processing function from the
analysis.

15
20; A method according to any one of the preceding claims, wherein the host

computer system is a personal computer or a server.

21. A method according to any one of the preceding claims, wherein the

20 mobile device is a handheld computer.

22. A method according to claim 21, wherein the handheld computer is a

PDA, pocket PC or a palmtop.



anal ysis. 15 20. A nethod according to any one of the preceding clains,
wherein the host conputer systemis a personal conputer or a server. 21. A
nmet hod acworade4ng2t16 any one of the precedi ng cl ai ns, whec#iSG202900129 nobi | e
device is a handheld conmputer. 22. A nmethod according to claim 21, wherein
the handhel d conputer is a PDA pocket BPC or a palntop. WO 2004/012117
PCT/ S&2002/ 000158 27 23. A conputer program operable to performthe nethod

according tozany A gg@pitert g cGtralicclo?h8form the method according to any

one of the preceding claims.



