|  WEB SERVER This invention relates to web servers
and in particular but not exclusively to a web server
for responding to request nmessages received via the
internet fromrenote user devices and to a web server
capabl e of responding with web page code tailored to
neet the capabilities. of the renpte user device. The
use of the internet has recently flourished to the
extent where al nost every business concern has its

own website to provide information and online
purchasing facilitiesygzdhgeg@iRrity of such websites
have in the past been accessed by renote user
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A i GAldONBu 0 ddat exBYudhdellar g6, d heenebsétesr Wi
required to output web page.code in a single formt

HeipHEBWM Godtelii8sUSREsIaYES Ere Ml Cad BEEN N dRiet
has been a proliferation. in new internet enabl ed

AN GRSncC hsay BBAS deReasrnalo B gidalserAGst iaidisle of
nobi |l e tel ephones with WAP (Wreless Application
RsPAEing fRcthi thdds. pageT\codat efAGionel Bogi heét the
Tel evi si on), |nfornat|on ki osks, games, consoles and

JpE iARR) e oFS thEh & ca@itRb s eRevdfcd hese devi ces
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col our processing ability, bandw dth and avail abl e
HRMEW A where almost every business concern has its

own website to provide information and online purchasing
facilities. The majority of such websites have in the
past been éc-cessed by rexﬁ_ote user devices which are PCs
(Personal Computers) using one of a relatively small
..number. of available'browser applications s0. that, by and
large, the websites were requifed to output web pa_ge'_code
in a single format foﬁ viewing at the user device.
More. reéently, theré has been a proliferation in new
internet enabled devices such as PDAS (Persongl.Diéital
Assistants), mobile telephones with WAP (Wireless
.A_pplicat'ion 'P_rot_o_col) facilities, IDTV (Interactive
Digilta]. Television), information kiosks, games, consoles
and home appliances. The capabilities of these devices
'vary considerably from device to device, both in their
display function in terms of screen size and colour
- processing ability, bandwidth and available wmemory as

well as variables associated with communication including




wel | as variables associated with conmuni cation

including 2 image format, communication protocol and

mar kup | anguage. In -order to enable users of these

di fferent devices to access their websites, many

busi nesses have resorted to building separate web

servers to serve each device type. This however

creates data managenent problenms where a custoner nay

wi sh to have the option of using different devices to

connunicate Wi th the mer chaAt usi ng the same account
tails for, exanple,. the nerchant hen uir
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applications to be managed and updated when required with

new or additional material.

An alternative approach has been to provide a
separate port of a website for access by an alternative
type of user device, the separate port obtaining the
required web page code by translating the original PC
based 'web. page code, typically in HyperText Markup
Language (HTML) format, to other device formats such as
Wireless Markup Language (WML) used for WAP telephones.
Such solutions however generally have failed to deliver
optimum presentation to the user of the device. The
translating process (often referred to as “transcoding")
is difficult to engineer. .For example, it is necessary
to provide appropriate selection of information which is
to be omitted from display in the device having lower
capabilities than the PC. This difficulty is compounded

when it is necessary to update the original PC web page



capabilities than the PC. This difficulty

i s-conmpounded when it is necessary to update the
original PC web page 3 code because the transcodi ng
process nmust al so be re- engineered. It has al so been
proposed that the protocols used for accessing web
page i nformation over the internet should be unified
by the adoption of standards in order .to overcone
probl enms resulting fromrempte user devices having
different capabilities. The use of Extensible Markup
dadiguagea@Xhl xhes taahaicmets nkjoprwele pageusvde lhas bebaen-
proposed. XM. is a mark-up | anguage for defining
aoniereredd can be used wth XSL (Extensible

Styl esheets Language) used to transform XM. docunents
W t h Bt yhas shset beat pheppsedt tbitprdeemrgiamelsAgised
yet however, such standards have not been adopted and
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able to serve different types o f renote user device.
Y coreiregne erdislense gwmsulitiventinon (temate suser devices
.di scl osed an apparatus for responding. to a request
sy edi E6erant epepabidétidevi cdlliorugeb gfadixtensible
i'nformati on by generating web page code representative
MNarke Ignguage wedlipagess a ¢oymadi dsiawab magheagsehas
device and outputting a response nessage conpri sing

- hesn proposed. XML 1s a mark-up language for defining

content and can be used with XSL (Extensible Stylesheets
Language) used to transform XML documents with style

sheets at the point of presentation. As yet however,

. such standards have not been adopted and this solution

~is not seen as optimum for all device types.

The present invention seeks to provide an improved
web server with multi-channel capabilities able to serve
different types”of remote user device.

According to the present invention there is
disclosed an apparatus for responding to a request

meSsage from a remote user device for web page

information by generating web page code representative

of one or more web pages to be displayed by the user -

device and outputting a response message comprising the
web page code.
Preferably the apparatus comprises extracting means

for extracting from the request message a device type




web page code. Preferably the apparatus conprises
extracting neans for extracting fromthe request
nessage a device type 4 identifier identifying the
renote user device as being one of a set of possible
devi ce types having different capabilities. The
apparatus preferably has a processor for operating a
code generating engine to generate the web page code,
first nmenory neans for storing the web page
information as a set of instructions, and second

REIR S £ AN d i SF Q14 %@eyéﬁstgeagageaévkeéoagabb%g
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icRlpRmaneti kg neans for interpreting the instructions
with reference to selected device dependent
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enbodi nents of the present invention will now be
dasoiiraed dpy avay ektexIphe teiltidng ,Wahl skebaaeRERory
to the acconpanyi ng draw ngs of whi ch: Figure |l is a
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and renote user devices.;

of the different device types for tailoring the web page
code to the capabilities of the device type.

The code generating engine preferably comprises
interpreting means for interpreting the instructions with
reference to selected device dependent information
corresponding to the device type identifier, the code
generating means thereby being operable to generate the
- web page code in a form in which the web pagé code is
tailéred to the capabilities of the remote user device.

Preferred embodiments of the present invention.will
now be described by way of example only and with
reference to the accompanying drawings of which:

Figure 1 is a schematic overview of connection
between a web server and remote user devices;

Figure 2A is a schematic diagram of the web server
of Figure 1:

- Figure 2B is a functional diagram for‘illustrating

~signal flow in the web server of Figure 2A;



Figure 2A is a schematic diagramof the web server O
Figure 1; Figure 2B is a functional diagramfor
illustrating signal flowin the web server of Figure

2A; 5 Figure 3 is a schematic diagram of policy tables
for use with the web server of Figure 2; Figure 4 is

a schematic diagramillustrating operation of the

code generating engine; Figure 5A illustrates a |ayout
for a PC, Figure 5B illustrat®s a layout for a
television; Figure 5Cillustrates a |layout for a PDA

Fi gur e 5H911¢ ust-Faf eichehaybutd fagran WiPpbdlieghoables for
Figure SE illustrates |ayout for a device having a

|a‘?%% wirlbdie Mefurse s i9f Bkgures2t he di spl ay of
fragnents in a device having a small screen; Figure

5G i | | Ust¥Hi%s % mA tid mefihematia urdlagrar |Bkhestrating
screen device, Figure 5Hillustrates the srelationship

betRESH T Ubifth dibss & tgenard tdors engieyments in t he
Iayoutgaf Figure %G\ Figure 6 illustrates the

hi er ar cHPBE 28deVi tilii’gqqsc}ﬁ tHapiart Maurae PC;

i |l ustrates S%Eerr&tli cally the software provided to

t he mebj§%V$b ’ i1llustrates a layout for a television;

Figure 5C illustrates a layout for a PDA:

Figure 5D illustrates a layout for a WAP telephone;

Figure 5E illustrates layout for a device having a
large screen;

Figure 5F illustrates the display of fragments in
a device having a small screen;

Figure 5G illustrates a multi-menu structure in a
large SCreen device;

Figure S5H illustrates the relationship between
control segments and content Segments in the. layout of
Figure 5G;

E‘ig.u;c:e 6 illustrates the hierarchy of a &evice
policy table; |

Figure 7 illustrates schematically the software
provided to the web server;

Figure 8 illustrates -schematically the hardware
required by the web server;

Figure 9 jillustrates schematically the separation
of content code and presentation of information for use

by the code generating engine;



Figure 8 illustrates -schematically the hardware

requi red by the web server; Figure 9 illustrates
schematically the separation of content code and
presentation of information for use by the code
generating engine;. 6 Figure 10 illustrates
schematically a system conprising a production server
and a devel opnment server; Figure 11 illustrates the
exchange of signals in the gystemof Figure 10 when a
new type of user device is encountered for the first
tine; Figure 120i | liustisatres eschemmidrealildaiaseryersystem
having a cache nenory; Figure 13 is a flowchart

| FPuBrLalngga tieodmetthioth elervepenald andéte Bogaéf¥aYerver ;
server -of Figure 12; Figure 14 is a flowchart

i | | ust Faghnag bberldistr adfesatiynewtkangd 788 gan%ei nothe
Figure 12; Figure 15 is a schematic. diagram

i FYasemacifngiguaepdifenthdog cnewf tywpe cofDddes; devlWeL is
16 is a flowhart illustrating operation of code
geheratteredsfoy the Lonponeime] ogi c software nodul e;
Figure 17 is a diagramillustrating the hierarchy of
data ob}#e¥e lhiidH usteadiest schamavécaldpsa ifertada having
referenced by a single conponent nanme; Figure 18

i3 | SATRALRRNQNES hi erarchy of text objects

Figure 13 is a flowchart illustrating the method of
operation of a gateway server of Figure 12;

Figure 14 is a flowchart illustrating operation of
a dynamic web page server of Figure 12;

Figure 15 is a schematic diagram illustrating a
component logic software module:;

Figure 16 is a flowchart illustrating operation of
- code generation using the component logic software
module;

Figure 17 is a diagram illustrating the hierarchy
of data objects which are different versions of:data
referenced by a single component name;

_;.Figure 18 illustrates the hierarchy of text objects
with different text code sizes and languages; |

Figure 19 illustrates the signal flow in a web
server in which pane dissection occurs;

Figure 20 is a flowchart illustrating pane
- dissection;

Figure 21 illustrates the dissection of a pane into



with different text code sizes and | anguages; Figure

19 illustrates the signal flowin a web server in
whi ch pane di ssection occurs; Figure 20 is a flowhart
illustrating pane dissection; Figure 21 illustrates

t he di ssection of a pane into 7 shards; Figure 22
illustrates use of a user session nenory during form

filling; Figure 23 illustrates the dissection of a

pane used in formfilling; 7Figure 24 illustrates the
function of the graphical wuser interface; and Figure
Phairslsg fl owchart illustrating a nethod of file
storage. - Figure 1 illustrates a web server 1
conneéiERknicp 2rle MBflastsertede visee ® £2 av ug etrh s dsptiemn eter@®ry
The renote user devices are illustrated to be a PC

deréwgsifeorm EhAlingnd a nobile tel ephone with WAP
facility but can include any nunber of different

devi cE49Rren 28 nl btnetrabpabihe tdissdtielow oS er vemel used
provided with a. web server GJ (G aphical User

MRt EPrAcEL1dipgabl i ng an operator of the web server

to aut hor docunents and generally control and

mai nt ArAUSEe &t L blustrates vite Samadriomies whe geaphrichl
is al so connected via the internet 3 to a service
B&8REr dnterface; and

| Figure 25 is a flowchart illustrating a method of
filé storage.

Figure 1 illustrates a web server 1 .connected to
 remote user devices 2 via the internet 3. The remote
- user devices are illustrated to be a PC, television, PDA,

and a mobile telephone with WAP_facilitY but can include
~any number of different devices with internet capability.
- The web sexver 1 is provided with a web server GUI
(Graphical User Interface) 4 enabling an operator of the
fweb servgr to author documents and generally control and
. maintain operation of the web server. The web ser&er 1
is also connected via the internet 3 to a service centre
5 which acquires information”boncéfﬁing any new types of
user device and provides the web server 1 with
consequentialvsoftware revision when required.

Figure 2A is a simplified schematic diagram of the
web server 1 of Figure 1. The web server 1 includes a

- processor 20 which operates a code generating engine 21

in the form of an application which is run by the



5 whi ch acquires informati on concerning any new types
of user device and provides the web server | wth
consequential software revision when required. Figure
2A is a sinplified schematic diagramof the web
server 1 of Figure 1. The web server | includes a
processor 20 which operates a code generating engine
21 in the formof an application which is run by the
8 processor on demand in order to generate web page
code. The code generating @ngine 21 in this

enbodi nent is . witien in({he Java programm.n :
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(Java Server Pages). These documents are typically
‘authored by the operator of the web server 1 using the
graphical user interface 4. The memory 22 also stores
operational data 24 which includes for example data which
may need to be incorporated into web page code generated
at run time in response to specific queries originating
from the user device 2 and data acquired by monitoring
" usage of the web servér. Data objects referenced by the
content code 23 are stored in a database 19. These data
objects ﬁay include files containing images or text and
other forms of data objects which an author may wish to
include in the web page code to be generated.

| Device dependent information 25 is also stored in
memory 22 and consists primarily of policy tables
described below. The memory 22 also stores program code
26 which may be accessed by the proceséor 20 during

operation of the server 1 or used to retrieve software



objects may include files containing imges or text
and other forns of data objects which an author nay
wish to include in the web page code to be generat ed.
Devi ce dependent information 25 is also stored in
menory 22 and consists primarily of policy tables
descri bed bel ow. The nenory 22 al so stores program
code 26 which may be accessed by t he processor 20

duri ng operatlon of the sérver or used to retrieve
software 9 such as the code %eneratlng engi ne 21 at
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i nel ﬂd%%vﬁl.ge l’ﬁ_cda%—f:}_&{'&gg}_rlﬁg 5‘9 Is prova_ded for
extracting from received messages a device type
identifier for identifying the remote user device 2 by
type. The device identification engine 29 in the present
example is implemented in software by the processor 20.
~In this example,' a request message received via the
~internet contains a HyperText Transfer Protocol (HTTP)
header which includes an ID string declaring the name of
the user agent \’;-Jhic_h the originating device has used when
generating the request message. The name of the user
agent software defines for example the browser version
and markup language capability of the device and is used
by the device identification engine 29 to identify the
originating device using the device type identifier which
‘may for example be stored as a lookup table.
The HTTP header may also yield information contained

in a cookie regarding details of the user who has

originated the request message. Such cookies may contain




the user agent which the originating device has used
when generating the request nessage. The nane of the
user agent software defines for exanple the browser
version and markup | anguage capability of the device
and is used by the device identification engine 29 to
identify the originating device using the device type
identifier which may for exanple be stored as a

| ookup table. The HTTP heagdgr may al so yield
informati on contained in a cookie regarding details

St hENEIMEE M £88S peBbahNakadibhco f efhue Stedmssagtnade
Such cookies may contain 10 other data used for

ber e aldls addBreof1 f he response nade by the web

server 1. Figure 2B is a further illustration of the
vweb spgwes beshowi ag funeidmonallesereoieni A Ghanateb
which 1llustrates the signal flow A front end
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request nessages received fromthe internet 3 and
1 EHONsEt ¢ Iga esi gid BNSIov I edy tfrdofie sk prdmas? 300
via the internet. The front end processor 300 sends
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302 which determnes fromthe URL the appropriate
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the user. The web application processor 302 has
acaessi tioed watidbasesad Hevhicah reniabehd dgiextrmtt.ne The
processor or may be at a renote location which is
Bcotis seid epvb@eamonpphOpseatis UBANMuUNnEoatmiadasn 301 to- a
web application processor 302 which determines from the
URL the appropriate information to be included in a web
page requested by the user. The web application
processor 302 has access to a database 303 which may be
local to the processor or may be at a remote location
which is accessible via an appropriate communications
link.

The web application processor 302 outputs a document
304 corﬁprising instructions for generating web page code.
- The document 304 is not itself capable of being
" interpreted by a browser of a user device and therefore
does not constitute "web page code" for the purpose of
the present description.

The document 304 is input to the code generating
engine 21 which generates web page code with reference

- to content data structure 305 and the set of policy

tables 40. The output of the code generating engine is



i nk. The web application processor 302 outputs a
docunent 304 conprising instructions for generating
web page code. The docunent 304 is not itself capable
of being interpreted by a browser of a user device an
~d therefore does not 'constitute "web page code" for
t he purpose of the present description. The docunent
304 is input to the code generating engine 21 which
generates web page code with reference to content
data structure 305 and the set of policy tables 40.
aTheb e geitcade tdewmade gotewatchgiengpweln sa fbrmawhegh
page code docunent 306 which is nowin a form which
iks ceppalllee of being imterpreted iy ttize bpvemeeropft ke
user device 2. The web page code docunment 306 is
useceidedidy the frime eed ppoyessordesOdognuephckdtfedis
as .a response nessage transmitted via the internet 3
rebedugh byhéhes Erodeyiend proteserabl3d 0t kad mgskaged as
generating engine 21 to select the appropriate data
af respohse qoas eage datanstiriistdiva a3bBe amdervebct &8gougd
appropriate policy tables 40, it also requires the
thepuseof devded @ type identifier 45 which is
provi ded by device identification engine 29 in
r esp@nsenableeddie/i erde gensmajeimeagBgispgral to0Pelesim
the. front end processor 300, this signal conprisin
thef sppaCpURadet dateefirémophe HonEerH %eﬁi@‘rﬂcﬁ?‘ﬂﬁgos

and to access the apprppriate policy tables 40, it also
requires the input of a device type identifier 45 which
is provided by device identification engine 29 in
response to receiving a méssage header signal 307 from
the front end processor 300, this signal comprising
information extracted from the mnessage header of the
request message received from the user device.

Figure 3 illustrates schematicaliy the policy tables
40 which constitute the device dependent information 25
of FigureVZA.

In the present context, the texrm "policy" is used
' to signify information to be utilised by the code
generating engine 21 and which can be defined differently
for different deviece types, either out of necessity
because of different technical capabilities of different
_device types or as a result of choice exercised by the
author of the content code 23.

The policy tables 40 include a device policy table



request nessage received fromthe user device. Figure
3 illustrates schematically the policy tables 40

whi ch constitute the device dependent information 25
of Figure 2A. In the present context, the term
"policy" is used to signify information to be
utilised by the code generating engine 21 and which
can be defined differently for different device
types, either out of necesg'ty because of different
techni cal capabilities of different device types or
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device policy tablle 30 in practice wll include a

tape, NufdRiePlart ffenairdiel dor Al M e sddPice type
mul ti ple device types using a hierarchical table
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ABLE .1 - Part of Device Policy Table POLI CYVALUES

SriPelds @i f anmtudaagesribehfi@abse of different fields
and values for multiple device types using a hierarchical

‘table structure to represent the table in compact form..

TABLE 1 - Part of Device Policy Table

POLICY | T VALUES
"Supports GIF format images o true/false
Supports JPEG format imaqes. true/false
| supports MP3 format audio ‘ | true/faise
:Supports‘WAV format audio | true/false
Can report global position (GPS) |true/false

By accessing the device policy table 30, the code
generating'engine 21 thereby is able to exercise decision
 making,regarding choice of code generation to suit the
technical capabilities of the user device 2.  For
example, ifran image is to be included as an image file
in the web page code, it is necessary for the code

generating engine 21 to have knowledge of the form of



Support sJPEG format i mgestrue/fal se SupportsMP3

format audi otrue/fal se Supports' WAV f or mat

audi ot rue/fal se Can report global position

(GPS)true/fal se By accessing the device policy table

30, the code .generating engine 21 thereby is able to

exerci se deci sion naking regarding choice of code

generation to suit the technical capabilities of the

user device 2. For exanplé3 if an inmage is to be

included as an image file in the web page code, it is
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M., Handhe ce-Markup Language (HDM.) and

‘%p%%ﬁl‘?ﬁl\ﬁ;u? d)”.%%/'labl e 2 is an exanple of six. of
the ThEldgbRobly RSHASY! cRBLLO% ! 3Pl e 3L for
~ mapping eguivalences between device output protocols,
. 'which are generally termed markup languages. Examples
are WML, HTML, Handheld Device Markup Language (HDMI.)} and
- compact HTML (cHTML). Table 2 is. an example of six of

- the fields in the protocol policy table 31 .for a single

- one of the device types.

. IABLE 2 - Part of Protocol Policy Table

PROTOCOL ELEMENT
HTMIL, Version 4.0 <thead>
:HTML Veréion 3.2 <thead>
HTML i-Mode no eduivaient
XHTMI. Basic ‘ <thead>
S~ WML Version 1.1 <thead>
| HDML Version 3 no equivalent




,one. of the device types. TABLE 2 - Part of Protoco
Pol i cy Tabl e PROTOCOLELEMENT HTM. Versi on 4. 0<t head>
HTM. Version 3. 2<t head> HTM. i-Mdeno equival ent XHTM

" Basi c<t head> WWL Version 1. 1<t head> HDM. Versi on 3no

equi valent 14 A style policy table 32 contains a
nunmber of fields which define paranmeters such as font
famly, font size, font weight and col our of

headi ngs, image borders ang, paragraph background as
illustrated in Table 3 which shows part of the style
policy table for a single one of the device types.
The code generating engine 21 is thereby able to
generats yaAeARRKORELALE 320cbii€a dRY | £ thuribene of Kields
accordance with a predeterm ned decision which may

Wi X Rl St afiaeGsStnde adellsd d®m size,
general trading style by a particul ar business entity.

Adve WaYi e Wahah coliuirStd £ hed i j Obmage hbodbeds and

~varies between different devices, and i ndeed between

st ra Hevkg§LoaHEPWSs pivl@sotstedoinsarahlest 1 ehich
.information nust be included within the generated web

Fasas gﬁsdft Jorhet keyle pbylieyi bhblevfoome nistglee one of
provided in separately generated code, often called a

the device types. The code generating engine 21 is
thereby able to generate code appropriate to the device
type, in accordance with a predetermined decision which
may for example reflect an agreed style adopted as a

general trading style by a particular business entity.

The way in which stylistic information is handled

‘varies between different devices, and indeed between

different device output protocols. For some, style
information must be included within the generated web
page code. For others, style information must be
provided in separately generated code, often calléd a

“style sheet".



"style sheet”. 15 TABLE 3 -- Part of Style Policy
Tabl e POLI CYVALUES Headi ng 1font fam | ynane of a font
famly, e.g_ Tines Heading 1font sizefont size, e.qg.
20 Heading Ifont weightfont weight, e.g. bold Heading
1col our col our I nmage border col ourcol our for the border
of i mages Paragraph backgroundcol our for the
background col ourof paragraphs A thenes policy table
33 simlarly contains fields® .relating to decorative
enbelllshnents and Iooos adopted by busi ness entities
- @Bl e b fged ¢ &R TeRee aut hor of the

henmes policy to tallor t he decoratlve f eat ures and
hspect s of b@gchuch as size for each afar,yde device
bpes—A layouts policy tablle 35 contalns fields———
geatding 1t donfte flamydyt of ¢lrementest confonisi fagnilext
ogos, images etc at the pqgidug.oftiwagdering the inmage
R tha user r~|a\1| ce ||"\I ot r~|ar to +ake_ acecount fnr
=ﬁanrphagofl diolftesémte  scr eer &hapessaafd st Zzp.
-fferent—devtce—ty 2—gyrmanicpoticy—tabte36-
b BRediRg i deas &Pﬂﬁﬁﬁng font weight, e.g. bold
| Beading 1 colour colour '
Image border colour " | colour for the border of
images
- | Paragraph background colour for the background
1 colour of paragraphs

A themes policy table 33 similarly contains fields
-relating to decorative embellishments and logos adopted
by gusineés entities for their web‘pageé and enables the
author of the themes policy to tailor the decorative
features and aspects of logo such as size for each of the
device types.

A layouts policy table 35 contains fields relating
to the layout of elements comprising text, logos,fimages
etc at the point of rendering the image in the wuser
device in ordef to take account for example of differént
screen shape and éize.for different device types.

A dynamic policy table 36 contains fields allowihg
code for different device types to be tailored éccording
to time varying parameters. AS an example, a mobile

‘telephone having WAP facilities may have a bandwidth for



code for different device types to be tailored
according to tine varying paraneters. As an exanpl e,
a nobile telephone having WAP facilities nmay have a
bandwi dth for 16 receiving response nessages which
varies with time according of the strength of signa
avai l able via the <cellular nobile tel ephone network
used by the tel ephone to connect to the internet. The
dynam c policy may be confugured to generate code
requiring | ow bandwi dth under | ow bandw dth

%8@%;:_%!:.8%3 8 (%Q € rrrt&?f'bcﬁgsdt thli%gler a?_e:.tagser with time

conditions. anoun mage data for exanple my

?gagggﬁg@t %qf i%esr%eﬁ&ﬁogfrgﬁghgﬁ k&%@x‘i@a@l@ via the

ured-to carr e response ssage. Sinply by

8%&&5&%9 Aob999 P51 H&ﬁeixgé%ork hess@esy vhé Neahéshone
t he

fesponse nessa can be downl oaded 1o the device

€8N BenR Q:kaitlﬂ%d ;WS eROOT sHORInH T Nicy may be

condi t1 ons. conmponent policy tabl'e 37 is al so

géﬁ‘gigﬁ%ﬁg?o (?;ﬂe‘{?‘i%% 8bawhi- & i Sid® 1¢8¢ 6&|Fﬂ:1ﬂ§dth under

ction obj ects as described bel ow. Figure

fggg' | Wsh & &cn S oaBLi6ak!l Yahie HRyHEYF bBndwhbeh tHgder

e generating engi ne 21 nekes use of the data in
bBe+RY! k6Yat abbes. 40rhMantiaft WF ilBGePHAEASESF @Rample

retrieves a startup programfromthe stored program

fa¢e H26 AR IEERS e PrILUPLB AHWRARIO 258! NbARdWidth
the information in the policy tables 40 into a series

obqdayad ok echerir) aMee beargonRf ehesdale. her giifipdy by
policy objects

omitting a logo or other image, the speed with which the
- response messa-ge can be downloadeﬁ.- to the de_vice can be
maintained under poor signal strength conditions.

A component policy table 37 is also provided the
- purpose of which 1is to determine selection of <data
objects as described below.

Figure 4 illustrates schematically the manner in
‘.w'f'hich the code generating engine 21 makes use of the data
- in the policy tables 40. At startup, the process&r 20
. .fetrieves a startup program from the stored program code
.26 and runs the startup program to assimilate the
information in the policy tables 40 into a series of Java
6bjects- {Java 'beaﬁs} referred to herein as policy objects
41 which are then made available within a run time
environment 46 of the code generating engine 21. The
~tun time environment is provided by an appropriate Java

Virtual Machine. The policy objects 41 each deal with



41 which are then nade available within a run tine
environnent 46 of the code generating engine 21. The
‘run tinme environment is provided by an appropriate
Java Virtual Machine. The policy objects 41 each dea
with 17 specific aspects of code generation and
contain logic and data objects configured such that
each policy object has know edge of all of the

rel evant information availdBle fromthe policy tables
40 for each device type. One .policy object 41 for
Wl & mEPasd- S oficePredIshanntirpyend spraelsapasiri 1§
wher eas, anot her policy object nay be concerned with
Her P IACHR g gechothafecathpReliey coleieghehas
code generating_engine 21 at run time processes a

R S9aE vof sRER BF ABgosHENENSr IHORRIGN ARtkable
23, the code .consisting of a series of instructions
fpom oBRA PRSECYctiEN Gt UdFRG GFCTofdavicq BYPRar kupRe
tags 43.. Jn Figure 4, tag. 43 is jllustrated _as. bein
RRkLGH Oby for eHemBirolMa¥ nBft PRI RPY Chithsimage

epresented .schematically in Figure_ 4, refers when
fPitats cetptiol L0 wheroes xeugthal RalihTnavIetomey be
witten to carry out th required function of the
FoRfer IR JEt aPh mARP THBRTS S O1° Rt
of _the p%bicy_o [ects 41 whenever . a pr.Qgram deci sion
G¥q5 petPEkerPHhi TP YhdERIIHSon 2t hat debike t1me

poiaalitd 0B8R Te v R oS BH 2 180unlnt"Ss %' Sntent

code 23, the code consisting of a series of instructions
42, each inStructioﬁ ihcluding one of a set of markup
tags 43.

In Figu¥e 4, tag 43 is illustrated as being one of
a number of custom or smart tags which, as represented
schematically'in_Figure 4,lrefers when processed to a set
of classes 44 which have been written to carry out the
required function of the tags. These classes 44 in turn
refer to one or more of the policy objects 41 wheﬁever
a program decision is to be taken which is dependent upon
the device type on the basis of data contained in the
policy tables 40.

Examples of éustom tags 43 provided in accordance
with the present embodiment are summarised in tables 4
and 5. All of the tags utilised in defining the content
code 23 are device aware in the sense that they are

implemented as JSP custom tags and are associated with



Exanpl es of customtags 43 provided in accordance

Wi th the present enbodi nent are sumrarised in tables 4
and 5. Al of the tags utilised in defining the

content code 23 are device aware in the sense that
they are inplenented as TSP customtags and are
associated wth 18 Java classes which access Java
beans (policy objects 41) to make devi ce dependent
decisions. The nore primtijge tags are referred to
here as sinple in-line tags as shown in Table 4. Mre
saupl €Xad8@s WK elidRd Ja@aaHeMsOl pollliegkobaests 1)
Table 5. The major tags typically translate into nore
tbanakeedéagce ndébendat &k Ufled Bagonage Dhetfiere eseilhitdve
generated code, for exanple HTM.. TAgLE 4 Sinple
tagtiae e rddd Causeset &xtsingp be idi-siplmy @dg8Sa8 shown
citation codeFormats text suitable for illustrating
indeaishapt es lotausasplexttdgs berdi sefayedd enphesimejbr
hr Di spl ays a horizontal rule. 19 TABLE 5 Myj or

Block Tagsysandnor 'ebket 05 anot Iére caavias, tags typically

translate into more than one tag in the markup language

of the resulting generated code, for example HTML.

TABLE 4

Simple In-Line Tags

clite ' - Causes text to bée displayed as
a ¢itation

code Formats text suitable for
illustrating code samples

| em Causes text to be displayed

emphasized

hr : Displays a horizontal rule




page or section Define the | ayout and canvasthene to
be applied to this canvas hl to FigDe line ea ings at
different levels fornDe ine an input formtextinput
(partof formDe Fine a text input ie for a form sel ect
(part offormDefine a selection Elela for a form
Define an option within a option (part
of formsel ection field for -a formimage. Define an
i mge | ogoDefine a | ogo nedfiDefi ne a nenu nenui tem
(part of nenu)Define one itemw thin a nmenu s opcartA
basi ¢ shopping cart tableDefine a table The device
iXication engine 29 operated by processor 20
extracts froma header of the received request
nessadfe ProRl@Ccke B9E user |device 2 information which
padenof i es the device type phinkutpuasoahdeveaevasype
identifier 45 which is inputpagetbe sedeigenerati ng
{canvas Define the layout and
theme to be applied to
this canvas

hl to he . Define headings at 6
- different levels
form _ Define an input form

textinput (pétt of form) Define a text input field
for a form

select (part of form) Define a selection field
_ for a form )
option (part of form) Define an option within a
' | selection field for a
: ‘ _ o form
image = ‘ ' Define an image
[Toga B T | Define a logo
[menu™ ' " [ DPefine a menu
| menuitem (part of menn) | Define One item within a
I | menu .
| shopeart B - A basic shopping cart

table T |petfing a table

,‘I‘he' device identification engine 29 operated by
processor 20 extracts from a header of the received
request message from a remote user device 2 iﬁformaﬁion
which identifies the device type and outputs a device
type identifier 45 which is input to ‘the code generating
.engine 21 to enabie the set of classes 44 to extract the
required information from the policy objects 41.

An example of a document is given at Appendix 1 and

comprises a set of instructions 42 including tags 43 to

constitute the content code 23 in the markup language



engine 21 to enable the set of classes 44 to extract
the required information fromthe policy objects 41.
An exanpl e of a docunent is given at Appendix 1 and
conprises a set of instructions 42 including tags 43
to constitute the content. code 23 in the markup
| anguage 20 operated upon by the code generating
engine 21. At line 2 for exanple, the tag <vt:canvas>
is used in defining the tB%ne and | ayout for the web
page to be created. Betweén the opening and cl osing
rJ a I; d lasty;
FPALRRCLGon 2 1o Bhac e i Capghg 217 (A Line

érg?b?ﬁsszaﬁ 18I eaecuﬁgoma%n%s>m% &@Hﬁ%erﬁ%fi_ning

erence panes Int | ayout, the term "pane” el ng

+Red tth%nﬁ%' W V1 BRR1OT £ G SEhie Sy ﬁgﬁ?@e{:é' b¥ created.
ula p

rect ang r regions 1nto which a dispfay screen i1s to

BerwabY H5d WPER; hHeanaP cﬂ%lg%nigs JAREN G d o dhbMSEhg

on the wuser deviceé 2. A collection of pares and their

sel ghé RcdiRPiihansgndefdHer i) liayaut i kerof Romadfents
The conponents can be used to define where in the

WE{ERT 86 BAG6 AmPBN¥RABNERHP UGN g ScRsEAN tibd| 43RPCFhe
or alternatively to determ ne ether or not a given

HPENEHts e fldr-hR e pRABEEHN WD TR MebtRadeel® “pane*
di spl ayed for exanple on a user device having limted

ISE1RENuBEEE £d ildHiEypeyne! BYOW SsEalleHe oS QlydrRrrd 1N )
t he anmbunt of information which appears on the display
- 56¢e8ig@la€aFdfidhadaniee whiR®Sa display screen is to be
divided when the web page is presented to the user on the
user device 2, A collection of panes and their relative
 positions defines the layout £for the page. The
- components can be used to define where in the rendered
~page a given component’s output will appear, -or
alternatively to determine .whether or not a given
component is to be rendered when the web page is
displayed for example on a user device having limited
screen size. In this way, layouts can be used to limit
the amou?twof information which appears on the display

screen of certain device types.

Figure 53 for example illustrates a typical layout
of panes 30 for display on a PC and including panes which
respectively include a logo, a large colour logo, a site
menu, a greéting, firét, second and third promotions, and

a news ticker providing continuous news information.




Figure 5A for exanple illustrates a typical |ayout of
panes 50 for display on a PC and i ncl udi ng panes whi ch
respectively include a logo, a |arge col our |ogo, a
site nenu, a greeting, first, second and third
pronotions, and a news ticker providing continuous
news information. 21 The | ayout corresponding to the
same content docunent when generated for display on a
television screen is showdlin Figure 5B and consists
of a reduced nunber of panes containing respectively
a | arffe cdlayput | s rapRpEdtihg,ta prhotSats rstent
site menu and a picture. Figure 5Cillustrates the .
dasrreedfondhfly reeHiraerd sdode A ERIRY | #§ f Rorfiigiets1ion
generated based on the sane content docunent when
S kP frown FPA. FFERraurBefnef Copgiessi #f a reduced
consi derably reduced during code generation to nmneet

]

ST R% RRReHBPIERIBING! TERBSPPAVEAY PndiafdEss colour
panes whi ch respectively contain a nmedi um sized bl ack
%P \ihi PeLog - £ gPERRPRAONE PPBHDt Pofd tReMEANRRA 2
. site nmenu. Figure 5Dillustrates the layout resulting
B9 M*&de generation based on the same docunent when
tailored to WAP.-tel ephone. Instead of a single web

page Fidwarec oft enfl lus tradysedthe goseespbnfiiagnergriered
often called decks, each conprising a single pane
syeeysitgsnMing fnemucddek gs0erahedsbasefl dackdie same
further including single

content document when tailored for a PDA. The number of

panes is considerably reduced during code geﬁeration to
neet the limited capabilities of the PDA and includes
panes whiqh.resPectively contain a medium sized black and
white logo, a greeting, a promgtioﬁs menu and a site
-‘menu.

Figure 5D illustrates the layout resulting from code
~generation based on the same document when tailored to
a WAP telephone. Instead of a single web page, the

content is reduced to a set of fragments, often called

' decks, each comprising a single pane accessible via a

menu deck 50, the set of decks further including single
pane decks 51, 52 énd 53 fbr promotions 1, 2 and 3
respectively. "Deck" is a term.used in the WAP standards
.to indicate the units in which information is transmitted

to the wireless device.

- Appendix 2 illustrates the web page code generated




pane decks 51, 52 and 53 for pronotions 1, 2 and 3
respectively. "Deck" is a termused in the WAP
standards .to indicate the units in which information
is transmtted to the wireless device. Appendix 2
illustrates the web page code generated 22 using the
content code of Appendix 1 where the device type
corresponds to a PC having a browser using the HTM.
protocol . Appendix 3 iIIus%Eates t he correspondi ng
code generated when output®“to a device type

uﬁsgﬁéswgd%g?&t eoaggg,g;ggb%egim VAP, fapabi bt id%a,ei&e

otocol . contai ns only one

& c%‘%.lregao‘?l%%k%o 8019% aﬁ%ﬁn% l”a e @sBen Al £ g;gg{’HTML

e user ng require to select successive S In

ég6¥§$5f{vieM/in turn-a nunber of successive displays
of the web page information. The fragnentation of the

PSR S OB Y | AHE  toce
R S U O O B e
SR A SR ST R
AT RRRLE e Sy S Bl R AL 2R
é%%%ﬁfﬁéd“ine%ﬁ%nge%%rated code, the user being required
to select successive decks in order to view in turn a
number of successive displays of the web page
information. The fragmentation of the response message
code into decks is illustrated in Figure 5D for example.

Appendix 4 illustrates a further deck resulting from
the WML code for the WAP telephone, this time the deck
corresponding to the menu deck 50 of Figure 5D in that
it contains a list of stories which can be viewed in

successive decks by the user.

Appendix 5 illustrates the deck created for one of
- the stories. |

In the above example, the code generating engine 21
is capable of processing thé same content code 23 to
produée :radically different web page code output
COrresponding to different device types. The first
device type results in the code of Appendix 2 and the

second device type which has lower capabilities results



i s capabl e of processing the sane content code 23 to
produce radically different web page code out put
corresponding to different device types. The first
device type results in the code of Appendix 2 and the
second devi ce type which has | ower capabilities
results 23 in the Code of Appendices 3, 4 and 5.
Figures 5E and 5F illustrate the manner in which the
provi sion of different |aydsit definitions for two
,-different renote user devices 2 enables the entire
igothentcode afwebppagéces Be deldnderbfed to devices with
dissimlar capabilities. In Figure 5E., the layout for
a deviigmrieavipoard| sr do. 1 waneare the mheneffbctwiofch the
di splaying the entire content in a single screen,
Riisdrm Oofboft heid@erent bdiayputcontediimdd liomsr esjoact itwe
panes Ar B, C, D., E and F. Wien fornmatted for the
~idpdremtv khmatsmakderscrdeanicemnl 2 oapabbést heheared:ixe
B, C D E and F is displayed at any given tine, the
ceiieent dfhes eloyb bphng fucagrmendetliveneéd tédr dgmenes Ayith
B, C D Eand Fas illustrated in Figure 5F. Fragnent
dAsssmidesi gaphbdldtissr.oot fragnent via which the
remai ni ng fragnents nmay be accessed using a :.nenu.
- For e rdguireesit thhs MBlJ o RAN aCapabbbihyvindear large
.fragment.” may need to be re.-shaped or. the content
- esentind difd eterddy 60 BhaplayihgMeyel ehtexenpontme

in a single screen, portions of the content being
¢ontainéd in respective panes A, B, C, D, E and F. When
formatted for the device with a small screen, only one
of the panes A, B, C, D, E and F is displayed at any
given time, the content thereby being fragmented into
- fragments A, B, C, D, E and F as illustrated in Figure
5F. Fragment A is designated as a root fragment via
“which the remaining fragmegté may be accéssed using a
.menu.

For the device with small screen capability, the
fragment may need to be re-shaped or the content
. presented differently so that it may for example be
. necessary for the user to scroll through text to see the
~ entire contents of a given fragment containing text.

‘A multi-menu structure may alternatively be utilised
as illustrated in.Figures 5G and 5H. 1Instead of defining

the layout in terms of panes, the layout is defined in



necessary for the user to scroll through text to see.
the entire contents of a given fragnent containing
text. A nmulti-menu. structure nay alternatively be
utilised as illustrated in Figures 5G and 5H |Instead
of defining the layout in terns of panes, the |ayout
is defined in 24 terns of a series of segnents
defining areas of the display and designated as

ei ther control segnents or ,,content segments. In
Figure 5G a control segnent 55 -contains a nmenu bar

B6rpemeases Qhraeserd£ssehmbfPas devﬂlirﬁrhd:agrgﬁgu%%r the

sel ected. A content segnent 57 defines a further area

aisphey il gk dd Sakf LAHA NSoRtFYI t RIGdULNE

segnent 58. Content segnent 57 also contains a

Egnthat %@%\éﬁks.se&ff?rﬁ‘ié&é\hééb 80@%%%1%%@%}& 55
) ng e

menu bar 5 In this exanple, selection usi

- EohBainBNY RRhu HwrLabhs chbRbodiesPlay A Eakﬂe§0@$ 0l cons
segnent 59 of a selected one of a set of second nenu

WRISh 5d&n ase .uddriISddBd@Led N Figure 5H Each of the
second nenu bars 510 allows selection from a

LESELAR SR, STl R BB L o v
AL AR B o Bp i 3 T GEncLAP SEPR o8-
Gt . S TR il SRR e el
segment 59 which contains a second menu bar 510. '
In this example, selection using the first menu bar
56 calls for display within control segment 59 of a
selected omne of a set of second menu bars 510 as
~dllustrated in Figure 5H. Each of the second menu bars
- bl0 allows selection from_a respective éet of content
~items 511.
The example of Figurées 5G and 5H illustrates an
“alternative method of page description in which a montage
'_tag;defines page layout in terms of a series of segments
which may be content segments or control segments. As
- shown in this example, it is possible for a content
‘segment to contain further segments including both

‘control and content segments.

Figure 5G corresponds to the web page viewed on a
“large screen device. When translated to a small screen

device, the user might for example see only dne'segment



"segnent to contain further segments including both
control and content segnents. . Figure 5G corresponds
to the web page viewed on a |arge screen device. \Wen
translated to a small screen device, the user m ght

for exanple see only one segnent 25 at any tine,
initially viewing the first control segnent 55 to

al | ow sel ection of one of the second nenu bars 510,

and subsequent sel ection of2sone of the content itens
511. The.resulting layout of Figure 5G can be
pirpheyerted, iugitig ithe vidving thenbsrseatonerol $agment
The above exanples of Figures 5A to 5H take two

B4t temklaf sgilegitdpre gfapnki of ddheptegead mewnuckars oo,
devices of internediate capabilities, alternative
pagostlzseqiriil $glesrtias ofwenerof iheecopgapst stems S1l.
panes may. be appropriate. It may al so be appropriate

t 0 noghéyrddiel tioontientout bifi Nigaed SEmranobesiagpnieaented
according to the capabilities of the device. For
axdngl eheaikCins fyamesaféytuapabf eiTHI.a hi gher
standard of image presentation including colour and

- MOV NgheMBGETeWRSIARSL e YAPFRBAREs TR NAd Bava k@l Otto
facility and may have |limted screen resolution and

et repbsraf edig%‘]m RIS £5Bat o0l seC AR Ll  For
segnent the conte ? must be stored, in a nunber of

- dbliessenis §ALEENAARKOR! b A10 tidd f &l eBknEeViveeEaydies
policy tables 40 are each arranged to have a

showing perhaps two or three segments or panes may be
. appropriate. It may also be appropriate to modify the
content within each pane or segment according to the
capabilities of the device. For example, a PC is
_genérally capable of a higher standard of image
presentation including colour and moving images whereas
a WAP phone may not have colour facility and may have
limited screen resolution and refresh rate. This
requires”;hat for each pane or segment the content must

be storediin a number of different forms appropriate to
. different devices.

The.policy.tables 40 are each arranged to have a
= _hierarchi¢a1,structure such és the structure illustrated
for example in Figure 6 which shows the hierarchy of the
device policy table 30. Characteristics of a notional
root device type define an upper level 61 of the

- hierarchy. This root type may be regarded as




.. hierarchical structure such as the structure
illustrated for exanple in Figure 6 which shows the
hi erarchy of the device policy table 30.
Characteristics of a notional root device type define
an upper level 61 of the hierarchy. This root type
may be regarded as 26 representing default values for
the device policy table 30. A second |layer 62 defines
device types which differ ,fromthe root device type
in a nunber of features. Tﬁe device policy table w |

Lo EE Ok €1 AP CAdEey POtV Bfes (£ WS )ad®icd hosEidy etalsie

in"which the paraneters describing the root device

sype AlRdid 1Rk %Qddeflﬂﬁe_stHéﬁﬂcéaﬂﬁéeﬁ%ﬂicﬁ hei ffex
hi erarchy i ncludes sub-divisions of the genera

Yk Cend YRGSt et e figsd iRYEemuiitdr &XardheusedlNDelie
of different PDA device types are illustrated. Each

Qbvibesgdiendce taies wihh i pheréfordbnin@iutibe entries
paranmeters describing the capabilities of the PDA in

tBs1dnkSS |fprer thokeW FieDds f 6 | GhdchurbRe Oparameters
respects, thereby requiring entries in respective
aebeilsin®ftidersley | ddr i it9)pd altee okt id0seited dsThe

whi ch contain paraneters not inherited. Subsequent

tiied sl &dennds 66£othiehdikirarehehy ndafudies $wsidd¥isions
sub-di vi si ons of device type. The device identifier 45
o | khedepdrndnala aedecen typhaiss &f echdechf Dot t Negeand for
the conplete set of attributes relevant to the device
dyarpmy at heumber acefli dédfbyent PDA device types are
illustrated. Each of these device types will inhe_rit
many .of the parameters describing the capabilities of the
PDA in the first layer but will differ in a number of
respects,.thereby requiring entries in respective columns
‘of the device policy table for those fields which contain

parameters not inherited.

Subseguent layers 64 and 65 of the hierarchy define
further sub-divisions of device tirpe.

The device identifier 45 will identify a node in
this hierarchical tree and the complete set of attributes
relevant to the device type ﬁay thén be acquired by
'-traversing the tree defined bf the hierarchy structure
from the node through successive layers to the root
device type defined in the upper layer 61, acguiring

further inherited attributes at each layer.

An advantage of organising each of the policy tables



traversing the tree defined by the hierarchy structure

fromthe node through successive |layers to the root

devi ce type defined in the upper layer 61, acquiring

further inherited attributes at each |layer. An

advant age of organi sing each of the policy tables 27

40 in such a hierarchical structure is that, when it

is required to expand the policy tables 40 to include

data for an additional dev’ce type, this can be

achi eved by inserting a new node to. the h|erarch|ca

tPednstralt ar BleEABCRORRLCEF RS HRES n%%v ok Witk gt t 28

branch froma parent node_.in an adj nt upper | ay

FReEUpaPEntonsyRand the| Beldqyt bripke h0 e e bhiGAIRH

t he device type _inherits the nost. conplete set. of

APEr PBuPESItiPNRdy dEARfI &Y@ermﬂa 18 t fbﬁ?ﬁmaecli%eved by
already represented in the po t abl es 40 and

FrB&@Ftng fhRSHoBPfe FRIER o'ﬁJe %Jegalavfa??%b%ru%wre

%e in the ca abllitl S t he neMInDd? _

R BN EABESThe REBI RRGS HHTbA (BerERTEDY Barent

nignm amount . of dat a, cowesonmﬁ@to a new enfry.

R 8ac‘i‘i1 SOt i R993CBPE UBBRF YRS val TR BAFGTEh Mflsets
[ f.or. whj attriQutes are erited fro

eGRpdr 156 Roadiheor hofEp; Tom oF ﬂyﬁ&‘n i peEaseodt

an eX|% Fﬁ nodej n_t he E era chg for t|on for
uph&t 8 POFT cGOPRBPES % t% "1“h %ﬁdu ti onal
devi ce txges may be provided by. the .

or example a mobile telephone is already
represented in the policy tables 40 and a new model of
. the mobile telephone becomes available, any change in the

capabilities of the new model which require changes to

policy can be represented by a minimal amount.oﬁ data,

., corresponding to a new entry in each policy table

containing values only in these fields for which
 attributes are not inherited from the exiéting model of
;  mobile telephone represented by an existing)nodé‘in the
hierarchy. | | N
Information for updating the policy tables 40 to
include additional deviqe types may be provided by the
service centre 5 shoﬁn_in Figure 1 and transmitted:to the
web server 1 for example over Ehé internet 3. The device
dependent information 25 inéluding the policy tables 40
~ may then be updated by operation of data manager 190, a

software module of the web server 1 —represented



service centre 5 shown in Figure 1 and transmtted to
the web server 1 for. exanple over the internet 3.

The devi ce dependent information 25 including the
policy tables 40 nmay then be updated by operation of
data manager 190, a .software nodule of the web

server 1 -represented 28 schematically in Figure 2.
Generally this procedure nay be undertaken during
normal operation of the welpgserver | and operation of
the code generating engine 21. In response to the
pohibgytiabl bg 40 mejug updatederthay poliscprobjedotrs ddy
automatically update thensel ves while managing their
bdr apdérusieen ndéhengproahahgopevat bomenf tUé webt herver
code generating engine 21. This activity is regulated
3oaad nplerdidnsrafpttiaeycodd gagerevdeg eumgigw [31. In
bei ng generated by the code generating engine . 21.
Fegpoesd itd ushe atped iary ekaindde di0 sbéimgr eiggdahddiedthe
to the web server in a preferred enbodi nent. The .
poligmrebjectsdés aheomaeticalppl upgatabtbemgblaynd while
set of tags 70, including both tag definitions which
papagieg theineccesseny upe oimuthenoperahabfecenvihonnagt
of content and code for inplenmenting the tag . s |.e.
#heopr bheanpndedgenntrathi nguesaginen Zach Thisi sctdedityi is
t he operating environnment of the code generating
vagihated. sSthe asodaogentratdigruplyi manY 1 wekl egececode
identification engine 29 are anong the itens provided
¢wvrrently being generated by the code generating engine

21.

Figure 7 illustrates an example of software provided
to the web server in a preferred embodiment. The
software includes the set of policy tables 40 and a set
of tags 70, including both tag definitions which provide
‘the necessary information to enable authoring.df content
‘and code for implementing the tags i.e. the program code
Which runs when each tag is used__in' the operating

environment of the code generating engine 21.

The code generating engine 21 and device
identification engine 29 are among the items provided to
the web server. Also provided is a reporting engine 71.
The.reportingrengine is operated by ﬁhe-processor 20 to
perform tasks such as measuring usage of the web site.
This information may be used to demonstrate, for example,

for the purpose of advertising, the extent to which the




the web server. Also provided is a reporting engine

71. The reporting engine is operated by the processor
20 to performtasks such as neasuring usage of the

web site. This information nmay be used to

denonstrate, for exanple, for the purpose of
advertising, the extent to which the 29 site is used
and al so to enabl e personalised marketing to be
targeted to users of the si2®e. As an exanple, a

dat abase of users may be utilised to tailor a response
$hta tequest ARgsadeof fomaenabur i ReFapnasésedurRTkREiNg
a response nessage includes an additional page

e MrRgetead spac NERTSf Pér the #igrdduchsragi srarpdeasa
being of interest to a particular user. The software
fafkaprse | k| naess aRaynbeg il ds &hditetafPor op response
communi cating with routine activities such as

F AP A 9T IRSET R derh gt Rl aEaHsgE sachnthat a
response to use of the website by users of the renpte
1{1%%?* RSB IC HE e 39t hePpAcPadesC@Rtaining
oper ati ons ager 73 for managi ng the overall system
3 oS'E‘SﬁiLF‘gI tPBn2 PECARFHWIEI TSR basdhiRedot
and to allow resources to be controlled accordingly.
WSSO RAELLGR R dHie: for the creation of the
policy objects at startup as descri bed above with

r ef e sofdvEingufardhethindédvdes roennitkgration engine
engine 29 is also

72 for communicating with routine activities such as
invoicing and purchase .ordering that can arise in
- response to use of the website by users of the remote
user deviceé 2.

The software further includes an operations manager
73 for managing the overall system to control operation,

to allow errors to be detected and to allowlreSOurces to

be controlled accordingly.

Also provided is a program 74 for the creation of
- the policy objects at startup as described above with

reference to Figure 4.

The device identification engine 29 is also

+ provided, as described above.

Also, a web application 75 processes the received
URL request to identify the requested web page and select
*the-appropriate document of content code 23 for import

to the code generating engine 21.



provi ded, as descri bed above. Al so, a web application
75 processes the received URL request to identify the
request ed web page and select the appropriate
docunent of content code 23 for inport to the code
generating engine 21. 30 Figure 8 illustrates
schematically a typical hardware required for

i mpl enenting the present invention in a small to
noderate sized web server.,A personal conputer 80
having facilities for receiving prograns such as

thoseg, symmmri ged; y py ki LOMEs 7 é&ﬁginat@eam | east Qrageal
medi um I'S connecte via a firewal 0O a router

dwall® Rl o1 OGRS Y i na Imegahnaque@mon

4to an internet sérvice provider 85 f

| KHPnpegk Q.'fioﬁ/c‘ﬂtrﬁb&&_eaﬁé]tgii]@é FebPTRAFAE, anﬂ ‘ﬂ)@&%onal

requi re r operating the web server |

L cledab iR 418 SRS %o‘ieﬁééé;u_@lnb;t?f&f}r&ﬁ& Bueh

the portable stofage nmedium 81 or alternatively as

aH sy %ﬁﬁ}maﬁ& At iYuded MW ka pottEbIaS digage
internet 3. As illustrated schemati cal Iy in Figure 9,

ute'?ﬁtﬁ(b @ve 1_§ hicled Weha S8 FEFerAll1 S@2 t¥EI£ router 83.
configuration allows content code 23 to be stored

HRPFAELY §5 0% PE8aREERELAORiIA 4 hALW MRINALAAD Seased
that, when a request nessage 91 is received by the
1S @8 tbhgn Coslee Heae kairivilg e Petbieddk 85 for connection

with the internet 3.

Programs and data required for operating the web
server 1 may be communicated from the service centre 5
in the form of the portable storage mediom 81 or
alternatively as signals 86 communicated via a network
-such as the internet 3.

As illustrated schematically in Figure 9, the above
described web server and software configuration allows
content code 23 to be stored separately from pre-sentatién
information 90 so that, wﬁen- a request message 91 is
received by the system, the code generating engine 21 is
able to: generate dynamically a response message 92
containing newly generated web page code represent:-i.ng the
combination of content cede and presentation information.
A particular advantage of this arrangement is that it is
relatively easy to alter presentation information such

as style, and themes including logos for example, simply




abl e to- generate dynamcally a response nessage 92
containing newy generated web page code representing
the conbination of content code and presentation
information. A particular advantage of this
arrangenent is that it is relatively easy to alter
presentation information such as style, and thenes

i ncludi ng | ogos for exanple, sinply 31 by updating
the presentation informati ¢l 90. Mjor re- engineering
of the authored code is thereby avoided. Separate

ky oipdrethay heopveseéntation. tifoxephtanedfi| dMajon re-
the same_ hard disk or in physically separate nmenory
eryieesrimg giddike t REtPPESEntGRd®NLE nitdremetbivorr ol ded -
may sinply be necessary to change data contained in

. Feraxaye estpuage ynenbievabve t HeCahtaRsipoberyratd| £ibkes

or the l|ayouts policy table 35. "Figure 10 illustrates
. @rhbhat fanpl BagdpAésgr ad ine @ivt 1y reepacate Heenpby
server | is adapted to operate in a business

- dgRAF¥Pnent for a nediumto large scale business. The
web server 1 conprises a production server 100

- respdisi bpdater thheppesentraitdpnofinfebnpagen 90, it may
information in response to request nessages from
gianple balsecegesaryeso2chanige e toatooutttaimg dofinr ebponisgle
nessages conprising the web page code. As such, the -

. prlodzict tedpleseBer tHB0 pbehesnpdlhiey uhebilens33 or the

descri bed above. as being perfornmed by the web server

layfulps qeelicoy takyle e35.

Figure 10 illustrates schematically a preferred
embodiment in whic_h the web servér 1 is adapted to
operate in a business environment for a medium to large
' scale business. The web s-ervei: 1 comprises a production

server 100 fesponsible for the production of web-pége
l.infdrmation in response to regquest messages frqm remote
‘user devices 2 and the outputting of response messageé

.. comprising the web page code. As such, the production

.. server 100 performs the functions described above as

~being performed by the web server 1 of preceding figures.

~ Here the web server 1 also comprises a development server

- 10l which is_responsible for interaction between the web

. server and the service centre 5 and for periodically
updating the production server 100 with new software.
Each of the production server 100 and development:

.server 101 comprises a respective processor cluster with



Here the web server 1 also conprises a devel opnent
server 101 which is, responsible for interaction
between the web server and the service centre 5 and
for periodically wupdating the production server 100
wi th new software. Each of the production server 100
and devel opnent server 101 conprises a respective
processor cluster with 32 substantially greater
conputing power than the pgpsonal conputer 80
descri bed above. The devel opnent server 101 may be

S Q93¢ S0€; AP1P g BRIt ES ImMPIOLES SBWwe Pt KD Mg personal
devel opnent and stagi ng processes enabling severa

taNSh e Pf 80 E8bSctbbe @appléed to new software before
downl oadi ng the new software to the production server

100, ol 90EIBRRARY fRirde 261 ( #AYC 1RPCLALEAIBY Bhe-a

production server 100 t o be updated periodically t

L8KEas ASE o;?’ﬂ&ce otd1& 1‘#&1&? My dRYphyRe San@fstaglng

renot e user device 2 an O I ncorporate new

&&@é‘éeé Oeffh1 i ARl d MRS 32k B%ggéstéstbel@éeéﬁﬁ_féh

n Figure 10, the service Centre mai ntai ns a
-—{:‘Snﬁé@' sB%E@&EQCBe%ﬁc@ba%%nl%d&h%mt‘i\@ Glead SE s ago
updat ed policy tables is periodicall comuni cated to

- the ﬁ@ﬁ@ﬁ@@ﬂ@@tséﬁ&g§rlé@l Thi s connunlcatlon of
data occurs using the Internet 3, an XML syntax being

222 18, TS Bl AR R BB s e

proto I gure
produ-ctlon server 100 to be updated periodically to take

account of the evolution of new types of remote user
" dev:Lce 2 and also to incorporate new content to be
‘delivered as web pages.

As represented in Figure 10, the service centre 5
. maintains a central reference database 102 from which
‘data such as updated policy tables is periodically
communicated to the development server 101. This
‘c_ommunication of data occurs using the Intexrnet 3, an XML
. syntax being used to structure data transmitted usiﬁg
"HTTP protocol. As illustrated in Figure 10, the
'development server 101 périodically féquests an update
of the policy tables 40 by outputting a request message
. 103 and receives the requested daﬁa in a response message

104.

The development server 101 on receiving a response

Itiessage 104 is used to conduct tests on the new data and



devel opnent server 101 periodically requests an update
of the policy tables 40 by outputting a request
message 103 and receives the requested data in a
response nessage 104. The devel opnent server 1Dl on
receiving a response nessage 104 is used to Conduct
tests on the new data and 33 nmay be used to nake

| ocal adjustnments for exanple to add appropriate new
| ayouts.. After testing anglznodification, new policy
tables are comuni cated fromthe devel opment server
nb@1 bieo usleel tpr ndiet lomseaders i@@nysafappeopnplt eco add
firewal | s. When updati ng databases in the production
agipaopdavadieopresntlagemker-s it is not generally necessary
to transmt the entire' contents of the database,

inst egder alyd ithg R afbdi APcLOMBRNdReGO iyt ividles
the transmtted data in HTTP protocol. acconpani ed by

- areeicatatuih i ddtdd E e thentiaxve 18t | dstvat ab i Ro the
Figure 10. is a probe site 105, the function of which

polduche ole seirvead 100l ewa apprefpirtiatd epimsertis .a
server accessible via the Internet 3 and having a

- URL. was ptw'aeahg' 0§athpYsek thg' eﬁ@bepls&&&tj_l&?t iﬁ@d

shown i n the presént exanple to be separate from

de9edopRend $8F LD $erVie! dotFlgiH&-dily | hUSbEBLEF to

schematical 'y the manner.in which the production
- £88h%ef t100e PERPErST £E6nLARLANGF the database, instead

relying upon editing commands constituting the
transmitted data in HTTP protocol accompanied by metadata
in the XML syntax. .

Also illustrated in Figure 10 is a probe site 105,
the function of which will be described below, and which
represents a server accessible via the Internet 3 énd
having a URL. The phjrsica-l location of the probe site
105 is shown in the present example to be separate from

gthe location of the web server 1.

Figure 11 illustrates schematically the manner.in
which the production server 100, probe site 105 and
service centre 5 interact in response to a-n_ericounter for
“the first time with a remote user -device 2 of a new type.
~:The new type of device 2 may for example be the latest
version of a mobi_le telephone using WAP and including
- features which are upgraded with respect to those of

previous models by a given manufacturer, having for



service centre 5 interact in response to an encounter
for .-the first tine with a renote user device .2 of a
new type. The new type of device 2 may for exanple be
the | atest version of a nobile tel ephone using WAP
and including features which are upgraded with
respect to those of previous nodels by a given

manuf acturer, having for 34 exanple different display
capabilities such as an i eased size and the
ability to display colour i'nages. The user of the new

g%\éh%gg WS UG RO a&gg&ggt hgapWBh 18icti8sPr aukdedaby an

server 1 actuat rowser software within the
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entifi.cation oo The production server 100
&?@\}1 tloﬁ}sescﬁsr aI{jg@:ace type identifier to enabl e the

appropriate poligy tables to accessed e device
| D 45 & nﬁ’r&ﬁ‘ucééégnﬁ%‘rv‘?lﬁpﬁg%t r?ﬁﬁlgﬁﬁe SheF SANRET

engine 21 . as illustrated
‘mé%sage 110 and Rnputs nh essage to the device

‘identification engine 29 shown in Figure 2 in an attempt

 to extract a device type identifier from the ID string
contained in the BHTTP header of the request message. The
device identification engine 29 however determines that
the  reguest  message 110 contains an unknown
"~ identification stream. The production server 100 however
needs a device type identifier to enable the appropriate
policy tabies to be accessed, the device ID 45 being an
essential input to the code generating engine 21 as
illustrated in Figure 4.

The production server 100 responds to this
detérmination by the device identification engine 29 by
generating a redirect message 111 which is transmitted
to the new device 2 and causes the device to redirect the
request message 110 to the URL of the probe site 105.

'In consequence, a new request message 112 is output by



The production server 100 responds to this
determ nation by the device identification engine 29
by generating a redirect nmessage |1l which is
transmtted to the new device 2 and causes the device
to redirect the request nessage 110 to the URL of the
probe site 105. |n consequence, a new request nessage
11.2 is output by 35 the device 2 and transnmitted to
the probe site 105. The prigbe site 105 anal yses the
identification string contained in the request
thessagéctl2 anddi srabbfeittedexpr be pompeebaste 105-
information as to the conmuni cation protocols and
capabiki t hesbof stite devbcear?alydes Ithe tedentification
information is sufficient to enable the probe site 105
steiggneobatainer Qhethé3requebe fiessagk ah2 agedt ishakhe
can be processed by the browser of the device 2 -and
. t6oast hdt esommd blawdiei nfbehatannbas rum thy tcbempndcasson
of the device. The probe 113 is transmtted to the
p#evoeels and aapabihierieesdagbelddvand Dn Fhdsi Vimgted
this nessage the browser of the device displays a
- iafamtardonedpossd fietienRage temalile Userpydbe esite 105
"~ processing the probe in background. The probe 113
toagererhhe al@rale A 130igehbeaferm of At kgenteybash can
nmessage 115 which is addressed to the probe site 105
bendpwbiehsedntlay nstimor eomstser edf i riher ndewvdgeof 2t hand
capabilities and protocols associ ated
constitutes software which can be run by the processor

of the device.

The probe 113 is transmitted to the device 2 in a
further message 114 and on receiving this message the
. browser of the device displays a_standa:d_respgnse web
page to the user while processing the probe in
 badkgroundf'

The probe 113 causes the device 2 to generate a
- further request message 115'which is addressed tq_the
- probe site 105 and which cbnﬁains- more detailed
information of the capabilities and pﬁotdcols associated

‘_With'the device 2, in accordance with the information

.. requested by the probe.

The probe site 105 responds with a further redirect

- message 116 which is transmitted to the device 2 and

-instructs the device to redirect the request message 110

to the production server 100. The device 2 follows this



with the device 2, in accordance with the information
requested by the probe. The probe site 105 responds
with a further redirect nessage 116 which is
transmtted to the device 2 and -Instructs the device
to redirect the request nessage 110 to the production
server 100. The device 2 follows this 36 redirection
and outputs a further request nessage 117. At the sane
time as outputting the redihgect nessage 116, the
probe site 105 sends a notification nmessage 118 to

181 SEEVIGR £8AtES Put® 4 Nf@FPNdERersghitcenesshye oi7.
the existence of the new device 2 and to pass on the
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response nessage enporary updat e nessage

ajpgl by the service centre 5 provides the
]%roductlon server 100. with. the nearest appropriate

aéLSL.%%s%%%é%%%%éﬁgFég?%é%L%%{tggpggégggggiigfoéggtion
for later use and processes the information to generafe
a temporary update message 119 which is transmitted to
the production server 100 and contains a device
identifier to enable thée code generating engine 21 to
generate the web page code as fégﬁested by the user of

the device 2. The web page code is then transmitted to

‘the user in a final response message 120.

The temporary update mesSage 119 generated by the

service centre 5 provides-the production server 100 with -

the nearest appropriate existing device type identifier.

Consequently, the web page code generated may not be
perféctly suited to the new‘device 2 but will generally
be capable of being interpreted and displayed by the
device, for example using -default "settings of éhe

browser.

The service centre 5 is then required to update the

central reference database 102 with appropriate



perfectly suited to the new device 2 but wl|
generally be capable of being interpreted and

di spl ayed by the. device, for exanple using -default
"settings of the browser. The service centre 5 is
then required to update the central reference

dat abase 102 with appropriate 37 information

i ncluding revised policy t es. This information may
then be included in the ne update comunicated to

d l. f | ti,nat el [ .
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'-gé£ﬁercpbbonally, the service centre 5 may request
such data by contacting the manufacturer, but this

need gt Qﬁ%gbli qyor to _obtain_s %isfactor%'a e of
~ oper atfon ¥ gdf¥’ 1 | at eSYEN bl n€ papj,
BBy SAYhen LN ohe BLAI50 o WhP S85Esn o
AT RS (bl OE A R L
ﬁgggéggr£f§ ES%HSS%E%vyﬁ%d with advance notice by the
- manufacturers of the new devices or the direct provision
by them of detailed technical data. Optionally, the
service centre 5 may réquest such data by contacting the
manufacturer, but this need not be obligatbry to.obtain
satisfactory operation; | o
Figure,12 il1ustrates an embodiment in which the web.
server 1 is provided with a cache memory 120. A gateway
| Hlserver 121 acts as a gateway interfacing with the
 internet 3 to receive request messages from remote.qser
*devices 2 and to_respond by sending the réqﬁested web
page code 122 either by'fequesting'the dynaﬁic generation
‘Mof the web page code from a dynamic word éaée server 123
“or, if the reqﬁested web éage code already exists as a

static web page in the cache memory 120, retrieving the

web page code from cache memory.

The dynamic web page server 123 functions to



page code 122 either by requesting the dynamc
generation of the web page code froma dynam c word
page server 123 or, if the requested web page code

al ready exists as a static web page in the cache
menory 120, retrieving the web page code from cache
menory. The dynam c web page server 123 functions to
38 dynamically generate the web page code in the

manner descri bed above using the device type

identifier 45 extracted fromthe received URL request
aytathbea 51 r génecankeenthe odeb2 har respondnngtieo mhsner
URL. Figure 13 illustrates schematically the steps
deser Ededutabloyet hes pngcadsor defritke gatewdgesdnvddrer 45
121. At step 130, the gateway server receives.the URL
exgrasted afitoextheactreceligedeiRie temeedtD it drite stored
identifies the docunment of the content code 23 which
cantannscode 23 nsorvespondingcessahyg UBE. generating

the required web page code. At step 131, the gateway

servegidude qUES | €81 YhEtN8Eest hechBRapagEITPderRET €88¥ps
exists as a static web page in the cache nenory 120

&oFriBd Ssove Vb ec ke PSroé&a88r URE 8RE, gatéwayaseabbe, 121.
retrieves at step 132 the web page code. If not

By atap B0, AN aphewByarvid0 redded vgst enayurREeregtest
121 requests at step 133 fromthe dynam ¢ web page
&ed vektiddtshehgerbraild®ntohet 10 WSh gmapei dadei fiwls the
- document of the content code 23 which contains the
'instructions necessary for generating the required web
page code.

At step 131, the gateway server 121 queries whether
the web pagé code already ‘exists as a static web page in
the cache memory 120 for this device type ID and URL and,

| if awvailable, retrieves at step 132 the web page code.

If not available from cache memory 120, the gateway
server 121 requests at step 133 from the dynémic web page
server 123 the generation of the web page code and

transmits the device type ID and URL details.

Accordingly, at step 134 the gateway server 121
receives the newly generated web page code.
At step 135, the gateway server 121 outputs the web

page code to the remote user device 2 via the internet

3.

Figure 14 dillustrates . schematically the steps



transmts the device type ID and URL details.
Accordingly, at step 134 the gateway server 121
receives the newy generated web page code. At step
135, the gateway server 121 outputs the web page code
to the renpte user device 2 via the internet 3. Figure
14 illustrates schematically the steps 39 perforned
under the control of the processor. of the dynamc
web page server. At step 148 the dynam c web page
server receives the request for generation of the
- peaebopamgd cudtermanthal switesdi vet ttihe devpcessoypef the
identifier information and information derived from
tyeaniRl webqpaged segviedent iXty step dotUneie oflyeanienveb
code 23. The required content code 23 is retrieved
= PROM FENUEY Fedeivespideesweiast thnr ragnaragion of the
envi ronment 46 of the code generating engine 21 to
- pebdupagehecedqui #ed. abBo phgecivede thestdpvige, nype
step 143,. the dynam c web page server 123 determ nes
identifier ohpbarnabilen 28ndherfermaheon r derived gfrempthe
age code is flagged as being suitable for being
5 reRAy A dIfe iaenbifyibhe frrunent of gendemitneeder din
t he content code the period for which the cache nenory
.- The srefnized condeaith cpdei 43 Imhiretnieiathfren aenergpand
- 144 is used to create netadata which is added to the
ﬁu¥$lEroﬁ%%ﬁéﬁn%%th%er%kbtb@@ee%%ﬁﬁo%%ﬂnﬁm4@hoﬁtt%@e%Ode

145 is
generating engine 21 to produce the required web page

code at step 142.

At step 143, the ~dynamic web page serngr. 123
determines from the content code 23 whether the. rgsulting‘..
web page code is flagged as being suitabie for.being
. Stored in cache memory 120 and, if so, determines fxom _
_the content code the period for which the cache REemoTy

version is to remain;valid, This information_at step 144

_ﬁwis used to create metadata which is added to the file

. containing the wéb page code and which at step 145 is
. output to the cache memory 120 to be stored for the

validity period.

At step 146, the dynamic web page server 123 outputs

the web page code to the gateway server 121 to be

received at step 134 as described above.

When authoring the content code 23, the author

therefore has the option of adding extra attributes to




output to the cache nenory 120 to be stored for the
validity period. At step 146, the dynam c web page
server 123 outputs the web page code to the gateway
server 121 to be received at step 134 as descri bed
.above. Wen authoring the content code 23, the author
therefore has the option of adding extra attributes to
40 canvas tags to define whether or not the resulting
page can be cached and howdong it can remain valid

in cache .nmenory. The cache nmenory 120 writes new
cackled pagestoi definenwhpthprt be mafindhewlieshlting page
overrides any stored pages for which the validity has
erpi bedcarhefi gudehoR, langet.tofapagenadh yodtientinc ggehe
23 is represented schematically together with

regesyt-i vdlleactrchenBeposyntl2d viEites 2ae¥ orached pages
page, the control data being set by the author of the
page tmempatver i néheharaniry ewhashr @oegHsigor apuc Hitayed
in menory 120. The generation of code by the code
gagepafprgwbBhaghnthe2vahidib¥ehage e&pilFe6l-above with
reference for exanple to appendix | which shows

i nstr Iat Fhgerased, f ar seteafi pggescofit enhteade cddlef @3 is
generating an exanple web page. Typically, as in this
erprpbentétdescixacat ioal by tdgetlivantwerith cedpe2d: ine daehe
code generating engine 21 will require content to be
metprgvedntroin date $24r fige. eBahapagebl| e€bes contirods data
i mage files are therefore inported for

being set by the author of the page to determine the

above instructions for caching in memory 120.

‘The generation of cede by the code generating engine
21 has been described above with reference for example
to appendix 1 which shows instructions used for creating
content code 23 for generating an example web page.
TYpically, as in_ this example, the execution of the
content code 23 by the code generating engine 21 will
| require content to be retrieved from date stora'ge. Data
‘objects such as image files are therefor‘e importea for
inclusion in the web page code which is to be output by

the code generating engine 21.

The author of the web page may author a component
to refer by name to a data object to be imported.
Different versions of the data object are stored in a
data structure which is hierarchical and such .that

different hierarchical levels correspond to different



inclusion in the. web page code which is to be out put
by the code generating engine 21. The author of the
web- page may aut hor a. conmponent to refer by nane to

a data object to be inported. D fferent versions of
the data object are stored in a data structure which
is hierarchical and such that different hierarchica

| evel s correspond to' different 41 capabilities of
renote user devices 2. Thegauthor of the content code
23 may define for each object the appropriate version
LaohB i Wt Lk b§ et fFrameac msdavideg itype2 - | TS anthan fi ke
da?a in ain conmponent policy table 37 as illustrated
EBnEbger ecddeThescomagneniefpold cyfdmbl @achkmyobhest the

follow the hierarchy of Figure 6A to enable the data
“appeepriatei oarsfon be Uef inetised Earhepebsdpvdce, type

device type ID.- This approach is referred to hereafter

~ap d8f byl egteping dyext s i irecospohendr petd@yt diabdm 37

since it is the author of the code which targets the
par ilgukaratedsianFafiucke 3dat hebjfevponsnke eIy dable
each renote user device 2. Alternativel a nunber of

. waySthes P6llab almbjhéeranviy befpFbyideds -a enable the

hi erarchy-with characteristics of each version of the

. datta o pett beemgidesctd bbe idefinadcifaredaeh agasgible

for each version. Automatic selection of the -

- denticer itype IO.si Bhisappbreache igngefeysphgte hereafter

conponent | ogic software nodule 150 as
as defining data objects in terms of targeted content

'since it is the author of the code which targets the

particular version of the data object to be used for each

i
£

remote user device 2.

Alternatively, a number of versions of data object
may be provided in a hierarchy with characteristigg of
each version of the data object being described in
associated metadata for each version. Automatic

selection of the appropriate version may then be'made'

~using a component logic software module 150 as

- illustrated schematically in Figure 15.

The component logic software module 150 selects the

- appropriate version on . the basis of the data object

. metadata, layout considerations defined by the layout

policy table 35 and information about the device

provided by the device policy table 30. This approach

'to selection_of the data object version will be referred



illustrated. schematically in Figure 15. The conponent
| ogi ¢ software nodul e 150. selects the appropriate
version on. the basis of the data object netadata,

| ayout considerations defined by the |ayout policy
table 35 and informati on about the device provided by
the device policy table 30. This approach to

sel ection of the data object version will be referred
42 to below as untargetedggontent selection. The code
generating engine 21 may operate using either one of

targeled £onkefir d@étémt@é@eélea §OD&EPion Sel ecti on.
Al ternatively and preferably, the code generating

engi ngp 2l g g %{?Aﬁﬁf eL,-ﬁ &h&e'zyl mﬁgﬂfng)ﬁ%‘cr%teofusxng

bot h targete nt a argeted cohte

ree%' oR et%%"ﬁ?% 19é/d1d agtanﬁ A Ry an’ dtddecor tent

en a |ngt econtent co to elt

defineigata  QRiechatg! rv?l%nsa?id | gﬁéfex%sb@gt' 0ppEo ésde

automatical |y processed using thé conponenf |ogic

@[{x] f‘@fﬁlm& %he]-%Q ifl (9&';5&13]]@ df LU3EEREGe 1y making use

ematically the manner whi ch both 'targeted and

&bt apgehed o Q‘%%%%H ”‘B’o&@en@t | hhaedurdar$etdl60zontent

content code IS input to the code gerierating

S0 ELi 3, ARSI, P diltRy 48V aBthyRewith ¢Re aPfoddon

step 161 the proceSS|ng of the code is started. At

waEh ammg; ¢hed coamRancrbgel 28heocontrat &@E‘fne 23ata
requiring a data object to be inported, the code
object versions or leave selectioen to be automatically

processed using the component logic software module 150.

Figure 16 illustrates schematically the manner in
'wh,ich both ‘targeted and untargeted content may be
utilised. At step 160, content code 23 is input to the
 code generating engine 21 together with the device type .
ID 45 and at step 161 the processing of the code is

‘started.

At each instance of a component of the content code
23 requiring a data object to be ilﬁported, the code
'gengarati'ng engine 21 attempts at step 162 to import an
author defined &ersion of the data dbject. If it is
determined at step 163 that such an author defined
version exists and it is successfully imported,
processing continues, determining at step 164 whether any

further data objects remain to be imported. -



generating engine 21 attenpts at step 162 to inport an

aut hor defined version of the data object. If it is

determined at step 163 that such an aut hor defined

version exists and it is successfully inported,

processing continues, determning at step 164 whet her

any further data objects remain to be inported. 43

i f however at step 163 it is not possible to

successfully inport any au#Bor defined version,

,, processing continues with step 165 which requires

, operbf i dwwererhedkonploementt 3 ogtc Sof PRdr ePABadbEet gto

identify the appropriate object version. At step 165

speceseiebled dAPATSh) cRRY verdither s €RBANPApor YRS HoRl

the code generating process continues. Wen it is

. Peeeess el St e hatitl fafetherl&at FlbbjlectLegtbres

to be jnported, the renmaining processing to generate

- PRIFROn  phgdidEcrporeRy etediar sefdyarsy Baduae to

step 168 the conpleted web page code is output.

Fifir ety £he REBYPRE&StECPRIGET CEBTS Qe #aﬂﬁgepi h65 the

whj ch data objects stored .in the database 19 are

2Heed | dotp pRIGFENVEES igRt dSstihRR ubBPPELEH ARd Hehe

coqgonent l.ogic software npdule 150 to_automatically

- A GENRELIREPEPF RSP CARE YT ec D@8y §T oS dgpeypined
exanpl e the aut hor designs a web page i.n which a

- &% dgEeE’l i1P4 s’glﬂ%tbél.%i égrﬁi)%a &atR JebPiRelsSarde &P be

I he scnfen of a user device in the formof a persona
imported, the remaining processing to generate the web

page code is completed at step 167 and at step 168 the
complefed web page code is output.

Figure 17 illustrates schematically the manner in
which data objects stored in the databése 19 are stored
Vin a hierarchical data structure to allow the component
| iogic software module 150 to aufomatically select the
éppropriaté data objéct versioﬁ.i

If for example the author‘designs a web page in
%ﬁwhich'a video clip is to beldisplayed at a defined area
loﬁ the screen of a user device in the form of a personal

S¢omputer, the video c¢lip is stored in the database 19 as
_ba yideg data object 170 and an associated compénent name
.;171 is deviSed to ‘enable the:code.gene:ating eﬁgine 21
to reference the video data.object.l70 by name. Thé
'jryidéo data-object 170 is characterised by ‘metadata 172

stored in assoclation with the data object and contains



conmputer, the video clip is stored in the database 19
as a video data object 170 and an associ at ed
conmponent nane 1.71 is devised to enable the code
generating engine 21 to reference the video data.
object 170 by nane. The video data object 170 is
characterised by netadata 172 stored in association
with the data object and contains 44 data fields
sufficient for the conponen,|ogic software nodule
150 to nmake a determ nation as to whether a given

Hﬁ%!& @%&%{i %l@%%hﬁe@obytgngﬁpw@@tl degikf beFtd¢hre
capa rece|V|ng and di splaying the video clip

fuBQmLet Peo dl% AnQRE €& tde ddten B NIIn FRY tal 6@etherea gsven
shown in Figure 17, different versions of the video

daba Qbieet Suid 3@é§1ﬁ&ﬁ B AN frthpeenlict@difger 45 is

types, each acconpani ed by respective netadata. The
aHphBh.cabg0orabak ¢3 nigh abe gdapabgsfgathahotagbaphip from

~inmage data object 173 with associated netadata 174.

£hal hathyobtberauthor may store a set of related
phot ogr aphi ¢ i mage data objects 173 having attributes

appfoaﬁgag.sthgrdlﬁé&g[ 9 g%gee lypesndnd iAcrogRRg! &9,

respective met a e conponent ogli c
?ﬁ%%&@&ﬁtwgy% ﬁoﬁéo Qeag 420 LR 3@%%1&7%01:
none O VI deo at a 0]0]] ects ca | Sp aye

ng prepare hot ogr aphi ¢ | mage

Cur r e erd %\@Iﬁﬁlé orde‘%’.c?1 {:ﬁge&’eb YL %%n{p%nled by
E@Q’éga@ﬂré fetalibta. ,

The author also stores in the database a

photographic image data object 173 with associated

metadata 174. Similarly, the author may store a set of
related photographic image data objects 173 having

‘attributes appropriate to different device types and

accompanied by respe’ctiire metadata. If the coinponent-
logic software module 150 determines from the metadata
172 that none of the video data objects can be displayed

by a user device for which the web page code is currently

being prepared, the photographic image represents a fall

back position enabling a static photographic image to be
rendered in place of the video clip. The'photbgraphic
image will therefore generally display related subject
matter and may for example comprise a still taken from

t.he video clip.



back position enabling a static photographic inmage to
be rendered in place of the video clip. The

phot ographic image will therefore generally display
rel ated subject matter and may for exanple conprise a
still taken from the video clip. 45 The author may
al so enter into the database a graphic i nage data

obj ect 175 with associated netadata 176. Simlarly,
the author may enter a set bt related gr aphi c i mage

d h d
d?g?ereﬁfcé§§ﬁ%% ﬁ%%égei%hggﬂggéﬁlgBﬁ ggﬂeco%%Y??ﬁ?%s

S ALl s
A BRI AR TR e
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that even t I mage

gsm devif C%u%thh&e t%ﬁtla b%’é]?%c?sfglc% 443 %Z agn%n

are stored abase ePar &

| J Ly
?’b?ﬁf’%ﬁ%%“r F i U R A

%9%53 pgrRd to levels of user device capablllty The
~.text data object 177 is in this exanple a root |evel

of th hlera resenting.the
_ .E[‘ 9’ fo enter additional fall back

positions such as simple text objects 177 with associated
metadata 178. The text data object 177 J_:_epr.ese.nts a
- £inal fall back for situati'ons where. the component logic
- software module 150 determines that even the graphic.
Vj_mage 175 cannot be rendered by the user device 2.
The 'dgta objects 170, 173, 175 and 177 are stored
'in the database 19 in a hierarchical data structure as -
- lillustrat‘ed schematically in Figure 17 in which different
‘j'levels of the hierarchy correspond to levels of ‘user
device capability. The text data object 177 is in this
- example a root level of the hierarchy representing the
lowest level of capability r;)f the user device 2 and
;.therefore representing the ultimate fall back position.
| if for example the user device 2 is identified by
device type identifier 45 as being a personal computer,

the component logic software module 150 will select data



| onest. |l evel of capability of the user device 2 and
therefore representing the ultimate fall back

position. If for exanple the user device 2 is
identified by device type identifier 45 as being a
personal conputer, the conponent |ogic software

nodul e 150 will select data 46 object 170. If the

user device 2 is identified as being a pocket PC
without the ability to rendgr video clips, but having
the ability to render photographic inmages, the
cofipotento ] ogif whaf tusare dawdwlee 2156 wieéht$€iedt adabaing
object 173. If the user device 2 is identified as
bepogked RObliehbeltephenabdltityWaR fragiden iebdet helips,
nodul e 150 will select the graphic inmage data object
B76 . hdfindqaheyebifhtyuserraimar phptograpiast ifpgesasthe
being a conventional nobile tel ephone w thout WAP f
aaiponéws flbgic texftwata wvbiede IBP willbeodsiddct ddta
The hierarchical data structure applies to other

doypast of 73at & Hijlectustar ceatilce 2ppropdéntéfdadaas being
objects to be selected, as for exanple in the case of
& heobikebe pelepbode adfthnMdg L£adidk tdfessonttiasgredulipelso
link may conprise an HTML link, a WW |ink, an email
vibhk eelegitnptiea dmpplwnémagabedatfaor obiesdi alTed  If
connection in :the case of the user device 2 being a

- hoevert shephever Adwiehe? ednptiendtifdeda adj bsting a
whi ch can be accessed using the sane conponent namne
¢enventignakmahitle tedpphonesvitiroutadAPafacidifiegnyhen
WWL Script where the _ _
text data object 177 will be selected.

The hierarchical data structure applies to other
types of data object to enable appropriate data objects
to be selected, as for example in the case of the web
page .code defining a link of some sort. The link may
“comprise an HTML 1link, a WML link, an email link or
_éimply a telephone number for autodialled connection in
‘the case of the user device 2 being a mobile telephone.

A further example of data objects which cén be
“accessed using the same component name is that of script
components such as JavaScript and WML, Script where the
same content may be written in the appropriate script for
usé in different devices. The author may therefore write
data objects in the variety.of required script languages
for storage in the hierarchical structure of Figure 17

‘and retrieval in response to component name.. As in the



-sane content may be witten in the appropriate script
for wuse in different devices. The author may
therefore wite data objects in the variety-of
required script |anguages for storage in the

hi erarchi cal structure of Figure 17 .and retrieval in
response to conponent nane.- As in the 47 previous
exanpl es, selection nmay be nade on the basis of the
nmet adat a acconpanyi ng eachydata object on the basis

of the capabilities of the renote user device 2, as
pietvdatisnestaby Lesi, nget hetdeui may |1 4de tdn reiersnts of
the device policy table. The use of the above

thice martchiatal adatapsinvicigueesh growi dbjeart off itdicedasis
met hod of asset managenent for the system where the
cefsseha. cepapiilitirke @bl thet ireinadfe dasar clgwoe dhi as
are capabl e of being delivered in web page code form
deyterie eyl tgmusHigurehd gdéviast ¥Rt €8 vhshnueference to
which data in the formof text may be stored in a
tiiee davilgiec ploldgya tagtheuct ure to-enabl e different
versions of the text to be retrieved to suit the

capaljlg ises of the abeve dRVéferdhiaal Hhta structures
preferences of. the user. The full text, in English

provd ddecuAeaEfQbj.efit methd@IeH dgbdinnaidgdmdnd, for the
suitable for exanple for display on the screen of a
shietemAwhesduahe \aeseiten cohpiriget ekt whildledtassbes data
edited by the author is stored as data object GB TEXT

- objestist ahlieh hoe dapabdy of ke ined rdidl vk osdmin arveh)fpage
reduced screen

code form by the system.

_Figure 18 illust:ates the manﬁgr in which data in
the form of text may be-stored_inra hierarchical data
. structure to enable different‘versions of the text to be
_retrieved to suit the capabilities of the user device 2
and the preférences of the user. <The full text. dn
_ English of a document object is stored in box GB TEXT 1,
‘:suitable for example for display on the. screen of a PC.
k_A_reducéd1Version of the text which has.been editéd by
the author is stored as data object GB TEXT 2, suitable
;for‘display on a palm held computer of reduced screen
size. A smaller still version of;editéd text is stored
in data object GB TEXT 3, suitable for display in a-hand
- -held device of limited memory and finally GB TEXT 4
. contains a minimal text version for diéplay in,a‘ﬁobile

- telephone.



size. A smaller still version of edited text is stored
in data object GB TEXT 3, suitable for display in a
-hand held device of Iimted nmenory and finally GB
TEXT 4 contains a mninmal text version for display
in, a nobile telephone. 48 Each of these. text
versions are in the English | anguage. Correspondi ng
text objects in the French |anguage are contained in
FR TEXT 1, FR TEXT 2, FR TR¥I 3 and FR TEXT 4.
Simlarly, data objects containing text in the German

| anguagieh al& CeRbaknathstn PeriEXdhsl ardDEiRAEXh& EnbEish
TEXT 3 and DE TEXT 4. The data objects are addressed

Dnegiponent coafespbhdiagd tetanobdge tisdenhi frheer FE8Rch
which in this exanple indicates whether the English,
Hienedydrarkegmitd fxdd MeFR @EXITS 11, ePRi TEX JTh&R TEXT 3
| anguage identifier is input to the code generating
&NgiFre TEXRA] t | oimidairhg, ddutaeobPedbsandnthypingl tyxt
is extracted fromthe body of the request nessage
Denehat eckbyahheldi@usge efret heoneabhedusier DEeviEXT 21,
in response to input of a user preference by the

DB erEXEaxrh nE ThETt 8xandaba ©BR¥c#s such as GB TEXT 1
.h as associ ated netadata 181 indicating the rel evant

par an@ieimtf iRl afle alAsby8ba%y I abmkhe71
size of code representing the text. 'A decision may
dher gbyi hgyulgle qidiia fHias S196 B . zenofeHike 6R88ple

indicates whether the English, French or German text

version is required.

The language identifier -is input to +the code
generating engirie in addition to the device ID 45 and
typically is extracted from the body of the request
'.message generated by the browser of the remote user
device 2 in response to input of a user prefereni:e byr the
user. Each of the text data objects such as GB TEXT 1
has associated metadata 181 indicating the relevant
parameters of the object, including in particular the
size of code representing the text. A decision may
| thereby be made on the basis of the size of the code
indic;:zted by the metadata 181 as to whether a g'iv'en-‘
object is appropriate for retrieval for a given remote
user terminal. The optimum data object may thereby be
selected by traversing the hierarchical tree structure

of Figure 18 wuntil the appropriate data object is



i ndicated by the netadata 181 as to whether a given
object is appropriate for retrieval for a given renote
user termnal. The optinmm data object may thereby be
sel ected by traversing the hierarchical tree structure
of Figure 18 until the appropriate data - object is 49
| ocated. Figure 19 illustrates a further enbodi nent
in which a pane dissector 190 is provided to nodify
the output produced by the**tode generating engine 21.
?uch an arrangenent I s advantageous in preventing the
PERER ssi on of a response nessage containing an
amount_ of code which is greater than the available
nenor L 98&Fad Pt L brstrateemtfdidhar giliadimentrdn which
smal | nmeppry devices such as nobile tel ephones,
By BAPGad P AHSLT abdf | 4BI Brexpden: e dipdhfigethfeoutput
m cr.oprocessor_ of the device to crash or enter a |ock
Bredaeron byal ERSugitdenedener#binof epgdnonttnt 1P an
rovided in response to queries fromsuch devices nma
EkBDHEMENST t RE | AAVERtAHBABPY cAPaci PyesentpBy  the
gevice. it is in practice difficult to predict with
EFREMAES 1PReOEc RuEPSRABER MBPS2gBdECWRPARIREI pPopamount
ogtput frogytgg code enerating engi ne 21 so that a
8hl [{Ibn FLICH alidi 16T bhaBe HRledvid lakich BEmOry
t he pape dissector 190 downstream of the code
ﬁ%ﬂﬁeéFYaneﬁgﬁngeﬁﬁt?ou??ﬁp £ReCBut goi Fg- cs8BLangemory

asure the code anouynt.
evices such as m&ﬁfie telephones, overlcading the

available capacity can cause the microprocessor of the
device to crash or enter a lock situation. Although the
author of the content to be provided .in response to

queries from such devices may take note of the limited

memory capacity of the device, it 1is in practice

_diffiéult to predict with certainty the actual amount of
-gode which will be output ffom-the code generating engine
;leso.ﬁhat a solution is to additionally_place‘a &evice
such ;é the pane dissector 190 downstreém of the code
genérétihg engine 21_'to trap the outgoing codei and
' meaéﬁre the code amount. o

If the code amount exceeds the iﬁdicated aéailable
data‘@apacity of the user device 2, the'dissectof 190 is
arranged to automatically divide or diésect the dodument
 ‘iﬁto a number of fragments, referred to heﬁein as shards.

As illustrated in Figure 19, the pané dissector 190



If the code anmount exceeds the indicated avail able

data capacity of the user device 2, the dissector 190
is arranged to automatically divide or dissect the
docunment into a nunber of fragments, referred to
herein as shards. As illustrated in Figure 19, the

pane di ssector 190 50 receives the device type
identifier 45 fromthe device identification engine

29 and addresses the deviceggolicy table in order to
determne fromthe device type identifier the

avaelabt ethendeyicapagigey iaferttie iserss devommetRe Hévice
di vision of the pane is appropriate, a first one of
identefikdt hon sdag isei 39 cuid aiddry sksleantthendepticeepsicy
190 and the remaining shards are stored in a buffer
pabhbey i91.oddex f romt detenricees Saronl O@heay dekrdre type
respond to subsequent requests fromthe user device 2
bensippeyi njpel mraihebhe memeicyi nopsdaicys pbffi the user
respective response nmessages. Figure 20 illustrates
deheemt2cal |y the process of dissecting a pane, the
termpane in this context being used to indicate a

web pegaliviteisiedbt e gaansl hppdoprlat dl,eBDERrYECHne
device 2. At step 200, the code representing the pane

&8 tigeneyAalladi iy dherdodes garpuat bydresginendlprbasssor
on the device type identifier 45 and the nature of

- 19¢ maquasie fEMAABEnyeCshareth Vhdet Rdrd®r Rat 3. buffer
memory 131. The front end processor 190 may then respond
to subsequent requests from the user device 2 by
‘supplying in turn the remaining shards in respective
response messages.

Figure 20 illustrates schematically the process of
~ dissecting a pane, the term pane in this context being
used to indicate a web page intended to be transmitted
to a remote user device 2.

At step 200, the-code representing the pane_is
generated by the code generating engine 21, based on the
device type identifier 45land the nature of the request

message received via the internet 3.

At step 261{ the code output from +the code
| generating engine 21 is received and measured by the pane

dissector 190 aﬁd at step 202 the pane dissector accesses
“the device pélicy table to look up the data capacity of

the remote user device 2.



At step 201, the code output fromthe code generating
engine 21 is received and neasured by the pane

di ssector 190 and at step 202 the pane dissector
accesses the device policy table to | ook up the data
capacity of the renote user device 2. 51 At step
203, the pane dissector 190 determ nes whether or not
t he amount of code is equal to or less than the data
capacity of the renote usérlterminal 2 and, if so,.

at step 204 outputs the code without performng an
di ss&&t i fgeRt P34 f thewdpde  AESSROHAE &f%o&‘&%%“_‘l%es

reater than the avail abl e _datg capacit t he

WBPEREs GTT ahos| Ehe 28BOUAF S6EC CO0En o A ht BS 2ORutEES
- of shards, each shard having an, anmount of code les
tPRENChReOATA| FAAG: HBOE CREpRRRTHS ROk SHITRT o and.
shards of the divided pane are s%ored én guffe% .
ifefGy afo1SteR 2Q¢ QUBLSHENRICPRAR WSRAPHS PETIEEPITI
to the server for inclusion J_n a response nessage to
e HEFHE WG ST Rrice 2. Figure 21 illustrates a pane
210 fromwhich regions A B, C, D E and F are

di ssddt dpwevdnrihe mrant Of tepde 155 greatest tharche

is separately stored in the ‘buffer nenory 191 and
avay. lobler adaibat t @A Ebpaitiiee A&8BBREL NE’8agIER o 205

the renote user device 2. Figure 22 illustrates the
digsiegtendtheiseode Anfensr ym%fr_ erdfeShearddr ofegh ghard

user session nenory 220 for _ ) _
‘having an amount of code less than the aval.lable data

capacity. At step 206 the shards of the divided pane are
' stored in buffer memory 191. At step 207 one of the
shardé is .output to the server for ingiusi_ori im a
| response IrieSsa.ge to the remote user de-v"ic'e. 2. |
Figure‘ZI illﬁstrates'a‘pane 210 fiqm-whigh_regions
‘ A,. B, €, D, E and F are dissected to form shards 211 to
 .216, each of which is separateiy'stéféd in the bu£fer
_ﬁémoryKIQI and may be transmitted in sépafate résponse
_.messagg.s' to the remote user. device 2. |
Figt;re 22 illustrates the addi_tionalluse of a memory
referred to below as a user session 'memory ,.2_20- for
storing :i_n__f'or'mation defining a user session under
_circugstances where the messages betwéen the'server and
_.us'er device 2 are fragmented 1;.0 take account of the
1limited data capacity of the user device.

A typical example of when such an arrangement is



storing informati on defining a user session under
ci rcunst ances where the nessages between the. server
and user device 2 are fragnented to take account of

the limted data capacity of the user device. A
typi cal exanpl e of when such an arrangenent is 52
appropriate is when a formfilling exercise is to be

conpleted in a user session. For high capacity devices
such as personal conputers, h is commonpl ace for a
forn1 to be provided in a sP gle screen to the user

corrpl S J@% for mie %onfgm Fgh s Ira'ge ue r_c%ssef Osqto be

y the user or exanp i"gur e
fes 1@&@%@ sfa(jét at
de\l}fﬁce 2 of cée‘\%asgotrg, ﬁgfq{ éaccggz devwes

'Eﬁﬁﬂﬁ%ﬁ$ﬁeE@%naQrEbhEEEe§snuFPeis"85mm£ﬁﬁggg%?§%3325%rm

237 which contain respectively porfions

Eand 5r-alikha iﬁrinszfiggléj‘érdr%%n?r S eheSEsg %dt% the

form 230 is dissected 1nto the agnents

%S:?‘;nte pa:.l ggaﬁleﬁgglng}lmslgggg fflglgganecfbf rggﬂﬁfétﬁ&&r By e

usapsmtted to the user device 2 and the user
responds with a response nessage which is processed

R L S L R e p R R R S di&we
BiRaUESEaREea e, TR B odP P g PR 1o
ﬁgﬁrﬁﬁp%@@égﬁary to fragment the form into a number of
 fragments 232 to 237 which contain.respectively'pOrtions
A, B, C, D, E and F of the form 230.

During a user session, the form.230 is dissected
into the fragments 232 to 237 and the corresponding code
for each"fragment stored in buffer 191. Initially only
fragment 232 is transmitted to the user device 2 and the
user responds with a response meséage whichris processed
by the server 1. The response correspdnding to data
'-fields contained in region A of the form are sﬁored in
- the user session memory 220. The next fragment 233 is
transmitted to the user device and the corresponding
response stored in the uéer session memory. This process
~is repeated until the final fragment 237 is transmitted.
The response to this fragment F of the form includes
actuation of a submit button 238. If actuation of the

submit button 238 is contained in the final response



.-.response stored in the user session nenory. This
process is repeated until the final fragnment 237 is
transmtted. The -response to this fragment F of the
formincludes actuation of a submt button 238. 1f
actuation of the submt button 238 is contained in
the final response 53 nessage, the information
required in the user session nmenory 220 is conplete
and the conplete set of dat® from the formfilling
exercise is passed to a data processin appl i cation

PS§SaPRe rfdifhet LTI LM t RRARSGFAT d1dith]UelSEht §ession
regions__A B, C D E and F is defined by the authagr
netgayt 240 1fheomaietr ¢l itye cAmRlcdRe setardntatadirgm
%Ee Eser geiice 2 typically also jncludes script .
£ FPRE FRLLIDEISHHECTSR thaRada td Re dBaWBEPCEFSing
t he tengﬁe uigr device 2 to perform validation and
BPHFEALPBn <3P -data entered by the user during form
. filling. The script is generated by the code .
gener Ehengaepgt gt whilgds sheoforhel s aljsried tiakobyeghens
aut hor who includes a definition of validation rules
Po. BpeCapPlri Bdapd Fhisddebieedebr¥Bdthy anthaseasdparhgof
form filling. If for exanple a data field is
~ Fhai tavedatadobér¥g a numerical field, numerical val ue
limts may be applied for validation purposes.- The
~ mannethencefe chrdamensictedttc ate nsegederdiced 2byypically
also includes script defining instructions for operating
the browser of the remote user device 2 to perform
'validation and verification of data entered by the user
during formf%illing@ The script is generated by the code
- generating engine 21 based on the tags written'by.thé
__author Who_in;;udes a definition of validation rules'to
be applied to the data entered by the user during form
.-filling.
If for example a data field is indicated as being
_a numérical field, numerical value limits may be applied
for validation purposes.
- The manner in which the script code is generated by
the code generating engine 21 depends upon the version

qf script language appropriate to the remote user device

';2, as indicated by the protocol pblicy.

In a further example, a user device 2 is of a type



the code generating engi ne 21 depends upon the version
of script |anguage appropriate to the renpte user
device 2, as indicated by the protocol policy. In a
further exanple, a user device 2 is of a type 54 wth
limting processing power such as a nobile tel ephone
in which validation rules are applied by software
existing in the processor or SIMcard of the device.
In this instance, the codg, generating engine 21 is
not required to generate script for transmssion to
W 197k Rq! S AELL 01N (G 4ALLERL 40N, §oBAS oSEBSEDhbne
'S su |p|gn to provide validation paraneters in a
P Pendl 6h2t89¢ PYnt Nenfxd sStdg s@ffiveie Wyt hkBrthere
user device. \Wen responding to a remote user device 2
M GH 1565 tRRObPEELsSUPPOF IS NG Sdidd SheR! Bevtike. In
author ‘may specify that a style sheet is to be
3aner ahsdakl¥e! heneodeoadegehathRangNdmpi el . 2Thei st be
sheet may be shared across nultiple pages. For those
S8y WRer &ydrli-aa\ai Labh gt PrdfoCcelafloRss80bn SURPOthe
styl e sheets,” additional code is generated by the
dRAeHeRsr Pdibrnenghae vdi tdnEiGat %_téﬁ‘é;l syahcef fiact is
in the resulting displayed pages which emulates the
o i@ idhfete A rbRiideoRraldahicied Pyrhhetawkhen. aFgbrmat
exanple, HTML 4 browsers can apply style sheets to

diaginet biiTihe WhgIRaHh TEME tRaREOWSEX 5n Gilid Giser Helrdce.

When responding to a remote user-device 2 which uses

" a protocol supporting style sheets, the author may

specify that a style sheet is to be generated by the code

-gene-rat_ing_ engine 21. The style sheet may be _Sharéd

across multiple pages. For those devices where the

available proteocel does not s-upport style;" sheets,

additional code is generated by the code generating

-éngine 21 to create a visual effect in the resulting

displayed pages which emulates the style sheet definition ..

defined by the author.

For example, HTML 4 browsers can apply styie sheets

. to received HTMI. whereas HTML 3 browsers cannot. It is

therefore necessary for HTML 3 browsers to receive
additional HTML. code adding font, colour and other
attributes in order to achieve the same effect as

provided by the style sheet.



therefore necessary for HTML 3 browsers to receive
addi tional HTM. code adding font, col our and ot her
attributes in order to achieve the sane effect as
- provided by the style sheet. 55 The author is
required to define the style sheet information and the
code generating engine 21 will, if necessary,
automatically generate the additional code required
if style sheets are not sujported. Sonme user devices
do not provide visual display, as .for exanple those
devi et destignedi$ oregséreg vbsuwine itipai sedlesehset
Such devices are typically served by a service
ipfexincerioshi ot hdst ey ojeretroimerenpine 2bnpildy &£
the service provider, thereby converting HITP
memeaaﬂnyAxmmmwmnthQMMMngeaer@hs dibgnardd el onal | ggde
voi ce nessages. Such a service provider could
rielgrigfent 6.f sigtl cashertisnegenpdtasypperiedn the server
1 and the renote user device 2 of the above

enbodiciNtuSerlAeviods piad Veb Rage dodasiall dilspday, as
advant ageously be output .by the code generating

foRQidiangl &/ Ot s de g aié’élgrllécﬂ.lsfdﬁﬁt @seohg ofisubdly
functions of the. graphical user interface 4 utilised

iwlpeiirsido gy <. | sachcHestiedsdutrengypdoapage samthdr byga

A conmon situation arises where the sane background
seRgecangrbeitear eviiich béidsteor por abkdei rbrowssdr pages a

downl oaded to a nunber of different device types
cofgititiemg £dthé eyertideopdiyider, thereby converting HITP
received code into communications signals deliv_ering
voice messages. Such a servige provider could therefore
cact as an intermediary between the server 1 and the
. remote user device 2 of the above embodiments. i‘he
output web page code could then advantageously be _ouﬁput
by the code generating engine in voiceXML.

Figure 24 illustrates one of the functions of the
graphical user interface 4 utilised when storing files
_created during web page authoring. A common situation
arises where the same background image and text are to
. be incorporated into web pages downleoaded to a_nu_m.ber of
different device types requiringl di_fferent. formats. A -
c_leta 'cenverter 241 is provided in accordance WJ.th a
) further embodiment of the present _.i-nventio_n to assist t.he '
.‘_E;_uthor in the task of genra.tirié eppropriate files. As

' ‘sho_t;\'m{;in' Figure 24, an authoring suite 240 is provided



data converter 241 is provided in accordance with a
further enbodi nent of the present invention to assist
the author in the task of genrating appropriate files.
shown in Figure 24, an authoring suite 240 is provided
56 wth a data converter 241 for converting a data
file output by the authoring suite into a set of
files which are stored by action of a file nmanager
242 in the data structureggFigure 25 illustrates the
steps in the nethod of operating the el enents of

wighr e ZhtANcoi@p2dd, 21he rHatGofPVeIdEr a2dhta file
receives fromthe authoring suite 240 a tile

conbat NbpotHat futid Cing Ssidcdeistor£ds&s f dgies which
object. As an exanple, this data file conprises an
ar@getor8d b hotidh. ofil astrepe2mbnddee datoa GORMRS t@i{ta
241 determnes the type of data (i.e. whether image,
dexdicolir®t her data type) and refers to the device
policy table 30 to determne a list of different data

for ”Hﬁ'fga\PéC_ES”&ilH%tré%%%i el @Eé}ﬂ% j‘?He'i:ﬂEi b Ner

code generati ng engl ne accordi to the val ue of

Sher Sevi & e hyPe bfeRts T bEr F45urdl 25tep 125304l dne

converter 241 generates for “each of these mats in

dd¥ea l[dsitvér- €anvat edcklihBsN2YbRItnkNSuBREFORE | Al fe 240
format and associ ated netadata. At step 243] the file

dTBEDET cAa PhOR§SAdPE ThicR 8 tBerddlRored as a data
object. As an example, this data file comprises an image
in GIF format.

At step 251, the data converter 241 detérmines the
type of data (i.e. whether image, text or other data
type) and refers to the device policy table 30 to
‘determine a list of different data formats which may be
required during operation of the code generating engine
21, according to the value of the device type identifier
s

At step 253, the data converter 241 generates for
éach of these formats in the list a converted file having
“the appropriate format and associatéd metadata. At step
243, the file manager 242 stores the files in the data
‘structure.

- This arrangement enables the author to enter text
and graphic parameters only once, the data converter and

file manager then undertaking the task of genefating sets



structure. This arrangenent enables the author to
enter text and graphic paraneters only once, the data
converter and file manager then undertaking the task
of generating sets 57 of files in different formats
for storage and subsequent use as data objects. The
above descri bed enbodi nents have referred to

i npl enentation . using JAVA, by way of exanple.

Al ternatives to JAVA may bs7used in inplenenting the
present invention and the references to JAVA, JAVA
dedidesand dA¥feranttimtnatshioe srecapt aml sebseahest
limting the scope of the invention. The present
ugwer idatacabjeetsnpl enented by - a conputer program
operated on a conputer in the context of a web

ser Vefire Abapdegbsetibia RigsRlindddeMa0d rhfierred to
provi des a storage medi um storing processor

il sl - hBshguctians, f ompyeontiel | idg aexample.
processor to carry out the nethod as herei nbefore

MasarietresFUEd hgAvAh a0 NPt @isddl oD aimpaembating the
obtained in electronic formfor exanple by

plavdadinkentiencada enerrefepehveskts WAVAS JAVR beans
internet. I n accordance with another aspect of 'the
AHETEMA ivivelalo halchdne iaseprmnti desl en releetas dalmiting
- signal carrying processor inplenmentable instructions
iy g df ivhg dnpledtdssar to carry out the nethod
as herei nbefore descri bed.

The - present invention c¢an be implemented by a
‘computer program operated on a computer in the context
of a web server. An aspect of the present invention thus
provides a storage medium storing processor implementable
instructions for controlling a processor to carry out the
method as hereinbefore described.

Further the computer program can be obtained in
electronic form for example by downloading the code over
a network such as the internet. In accordance. with
another aspect of the present inVeﬁ%ion.there is provided
an electrical signal carrying processor implementable
instructions for ébhtrolling’a;processor to carry out the

method as hereinbefore described.

The present invention has applications to networks

~other than the internet including private networks and
'

further public networks.

The policy tables, custom tags and the code



The present invention has applications to networks

ot her than the internet including private networks and
further public networks .The policy tables, custom
tags and the code 58 generating engi ne may be
supplied as software products either separately or in
conbi nation as a software kit and constitute further
aspect of the present invention, whether enbodied in
storage nedi um or electricg signal form The device
nanmes referred to in Figuré 6 include in |ayers 63,

t f [ : '
S0 R LA YR st e
H Ol 1 H |
200 sty o UsoH e soF g el o

Fu t:anc . tion,
%é}g%lg'{'\?égttg Po_fru trg:ﬁ%%ggégggﬁg:"ﬁg%?{? i ﬁggggﬁlg ¢ al}ns‘{?r; ion
it chPOeifiered OBPE Lok boe VR AN S§r 1o ¥pl Gl | Sigral

wel come pane="wel cone"/> <vt:h2 pane="shop">Shop

%ﬁ#mgb0| Stuff at <a href="shopcart.jsp">Shop
ol ant as</ a></vt-h2> <vt: Headl i ne parse="headl i nes"

2?3}"’:% & e;\gicg%tﬁagnoenst e RANGT 1P RCWS ghZe 6 include in
layers 63, 64 and 65 the names of device types which are

hereby acknowledged as being Trade Marks.



Appendi x 2 - Resulting Pa e Sent to a Personal
Conputer [rising HTM. <h t:vl> <head> <link
REL=STf |, ESHEET | PE' - "css/ aSP-- Styl es. css”
TYPE="text/css"> <script |anguage="Javascript">
I]---></script> </head> nody> <table border--0O

cel | paddi ng=0 col ums=2><tr> <td al i gn=center
val i gn=t op> <t abl e border=0 cel | paddi ng=0 col ums=| >
<tr><td align=center valigmsstop> <table border--0O
cel | paddi ng=0O col ums=l > <tr><td align=center
val i gn=t op> <tabl e border---0 cel |l paddi.ng=0
col ums=2><tr> <td align=center vaiign=top>
<gﬁm..a.xho A5 Qbilo DA JAll N OOV St s s BdRu SR

ref— TestPortal.Jsp” > <ing
src"i*nages/starso.jpg"/> </a> </td></tx></table>
</ t d8® Lpgudl figmSetmterIwalt gn=t op> <tabl e border--0O
cel | paddi ng, --O><tr> '

<vt:canvas layocutName="eportal" themeName = “"themel>

<vt:anchor href="PegtPortal.jsp" pane="logol" image="stars*/>
<vt:loge pane="logo2" arc="volantis" alt="volantis"“/>
<yt welcome pané="welcome“/ >

<wvt:h2 pane=“shop">Shop for Cool SEuff  at <a href="shopcart,jsp">Shop

Volantis</a></vEih2>
<vt:Headline pane="headlines" show="2" />
<vt:Content pane="cpynews"/>

</vticanvas>



<td> <ing sre="inmages/vol antisO. jpg" alt="vol anti su>
</[td></tr></table> </td> </tr></table> </tdx/tr>
<tr><td align-center valign=top> <table border--0

cel | paddi ng=C><tr> <td> <hr>npWel cone to Vol anti s.
Rhys Lew s</b> . You can set up your news preferences
61 <a hrefwe setvpnewsdevi ce. adp>here</a> <br><hr>
</[td></tr></table> </td></tr> <tr><td align=center
val i gn=top> <table border=0 cell paddi ng=C><tr> <td>
<h2>Shop for Cool Stuff at <&%re="shopcart.jsp">Shop
Vol antis</a></h2>  </td></tr></table> </td></tr>
</t1x — Re Lng_Page Seng o P . <

<html>

<head>

<link REL=STYLESHEET HREF="css/JSP-Stylas.cgs®
TYPE=*"taxt/caa">

<script language=*JavaScript">

<t--~

L f=~></script>

</head>

<body>

<f:able border=0 celipadding={ columns=2><tr>
<td align=center valign=taop>

<table bOI‘d.EFO cellpadding=0 columng=1>
<tr><td align=center valign=top>

<table border=0 cellpadding=0 columns=1>
<tx><td align=center valign=top>

<table border=0 cellpadding=0 columns=2><tr>
1l<'.td align=center valign=top>

‘<table border=0 cellpadding=0><tr>

<td>

<a href="TestPortal.jsp" >

<img sre=vimages/starsO.jpg"/> - -

<fa>

<[ td></ tr></ table>

</td>

<td-align=center valign=top>

<table border=Q cellpadding=0><tr>

<td> .

<img sre="images/volantis0.jpg" alt="volantis">
</ td></tr></table>

<ftd>

</tr></table>

<Ao</ >

<tr><td align=center valign=top>

<table border=0 cellpadding=0><tr>

<bd>

<hx><b>Welcome to Volantis, Rhys

Lewis</b>

- You can set up your news preferences



<t abl e border=0 cel |l paddi ng=0 col ums=2><tr> <td

al i gn=center valign=top> <tabl e border=0

cel i paddi ng=0><tr> <td> <table align=right border=0>
<tr><t d><t abl e borderw dt h=l bordercol or-cyan ><tr><th
cl ass headline align=left>XM5 and not adat a
news</th></tr> <tr><td><a -. -

href =cl i ckt hru. j sp?cat =278&ur z

http://c. noi eover.cote/clioki here. pl ?x8102028>Thi n
ker sG oup. com Conpl etes Beta Test of Web-To-Wrel ess
Appl <k gati-apetimsafidrghs gdpyhsre</er r ><t d cl ass=sub>07 Ju
20005885 05AMK/ td></tr> <tr><td><a href=clic.ktl

el S%@Lﬂéﬁ% |

nor eover. com cli.ck/ here. pl 7x8099873>XSL
glVé%“VﬁﬁP’XNL some styl e</a></td></tx> <tr><td
cl assosubsld=-Guter 2006667 59AMK/ t d></tr >

</ t able vbtd=< Lk masid-asded><t abl e barderw dt h=
borde&polor =cyan><tr><th cl ass=headl i ne

allgn | eft >Wrel ess sector news</th></tr> <tr><td><a
_ h r<é$>sleyp i fek Fcﬁi &t‘ifg B.t; éatlu:efm"shopcart .jJap">Shop Volantis</a></h2>
277 &used-atkpadike . nor eover . cont cl i ck/ here. pl ?x81. 02312>
NoKi@esrc AW team up to offer nobile internet
services</a></td></tr>. <tr><td.class=sub>07 Jul 2000
08: I6ARES td></tr> <tr><td><a

hr ef<feP+/2ekt hru_j sp?cat =277&ur | =ht t p: // c. nor eover _com
cl i cebher a:pldx@dl022682MASDAQ  CQut | 00k; Qual conm To

Fi ni gl Physi.cs c41§p%§c9£13—§‘%9ﬂmn31£€&> Coul d
Doubl e</ a></td></tr>  <tr><td cl ass=sub>07 Jul 2000

08: TSARRPT a8t Py omror”

<table border=0 cellpadding=0><tr>
<ea>
<table align=right border=0> .
<tr><td><table bordexwidth=l bordercolorscyan><tr><th &class=headline
align=1e‘-ft>m and metadata nawé</tlz></tr> '
| ckr><tdr<a ;
href—cllckthru jsp?cat=2785url=http flc MOTeover . com/clxck/hexe pl?x8102028>Thin
kersGroup.com Completes Beta Test of Web-To-Wireless Appl:.ca.t:.on</a></ td></ x>
<te><td class=sub>07 Jul 2000 08:0SAMC/ td></ £x>
<tr><tdd<a
ﬁref—clmcktbru jsp?cat%278&url-http /fe.moreover. com/cl;ck/here pl°x3099873>xSL
gives your XML some styled/a></ed></tx>
| ctm><td class=sub>07 Jul 2000 06: 59AM</td.></t::>
</table></Ed><f o>
<tr><td>~;table borderwidth=1 borde_::colorécgan){trxth class=headline
- align=left>Wireless sector neﬁs</th></tr>
' %t‘::><t—.d><a
href=cllckthru jsp?cat—277&url-http /{c.moreovar. com!cllck/here pl°x8102312>uok1a,
CeW team up to offer mob:l.le internet services</a></td></tr>
<try<td class=sub>07 Jul 2000 08:168M</td></Ers>
<tr><tds><a _
href=clickthru.jsp?cat=277&url=http://c.moreover. com/click/ here pl?xB8102269>NASDAQ
Outlook; Qualcomm To Finish Physaics Leason Soon, Then Could -Déﬁ]ﬁle(/a)(/tci‘:r;(/ tr>
<tr><td clasg=aub>07 Jul 2000 08:I152M</td></tr> .

</tabler</td></ tr>



</tabl e></td></tr> 62 <tr><td><table borderw dt h=

bor der col or=cyan><tr><t h cl ass=haadli. no
align=left>TOp technology stories</th></tr>
<tr><td><a

href =clickthru.jsp?cat=273&url =http://c. noreover.comc
I'i ck/ here. pl ?x8102034>PRnM5 Tel ecommuni cati ons and
Inktom Forge Strategic Alliance To Build d oba
Infrastructure for Streanlng Medi a</ a></td></tr>
<tr><td class=sub>07 Jul G 08: 051NK/ td></tr>

<t<‘:r%é;td%§e bordarwidth=1 bordercolor=cyan><txr><th class=headline align=left>Top

hr ef =cl | ckt hru, ?cab=-273&ur | =htt p://c. noreover. conl
cI TERT HEr &P Q‘%ﬁ%@??b Tesse Berst's Anchordesk: The
Long<%&itt—<f or Web Phones</a></td></tr> <tr><td

cI &s&asummzsp}bhlmﬁ@s@&—%ﬁ : 1 Aotk >shAck vk /meth tpad3b1@2034>PRIMUS

0 ﬁAILI[C%El/OJlSaan§> Ink%éng.d%or L dsé:]ai:eg.[h qg.ﬂltaﬁtge V@' |BQ:Ha' t @.ﬁgal
<ta | e border---D cel- tdg<0><tr> <td> <table
Iﬁ?‘ﬁ"tf"@f)’fff &1 FRErEES e?ff’ﬁf“d ¢oiEpan 2> b2>I nfor mi x
Upgr saedd FaversBatiabhas®y PRSPV ES<YY > <tr><td
W3. dtda=3084aval i gn=t op al i gn=Il ef t >C. Lngy

Srhge —cq;c@g'é'\? r.Laf 2@9&!‘11916-(1 5 <.I, goreove$ go ere, pl?x assa
ORIl o o e b TRy B e

h&&=tigd 178 T dhifs EEpE® g’%\‘i?és“lﬁ%/etaxé abase to
Support<tithdews>QEranmtoPes kae</ RE/tkn addition to
addi sgapd at f orns, C oudseape 3.5 has added greater
- securj by, <[h2, < >C| oudscape 3.5 consists of the

d ouc scape dat abase managenent system
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<td align=center valign=top>
<table border=0 cellpadding=0><tr>
<ta>
<table width=100% align=top>
<kr><td colapan=2><h2>Informix Upgrades Java Database</h2></ td></ tx>
Ker><td width=30% valign=teop aJ_ign-—-J.eétximg sro=database.gif border=0></td>
<td width="r;0%><p>-d)>mformix</b> (NASDAQ : M) says it has upgraded its
Cloudscape Java-based database to support Windows CE and Pocket PC. In addition to
adding platforms, Cloudscape 3.5 has added greater security.</p> .
<p>Cloudscape 3.5 coisists of the Cloudscape database management system,
Cloudsync for data and application synchronization and Cloudconnector, a serven
framework for Internet connections to the Cloudscape DBMS.</p>
<p>The company is demonstrating the update at the Javatme conference this week
in San Francisco. It will be commercially available -in July 2000.. Sexver pricing
starts at $1,999.</p> </td></tr>
<tr><td colspan=2><h2>AT&T Wireless, Nortel to Trial GPRS</h2></td></tr>
<tr><td width=30% valign=top align=left><img src=wireless.gif border=0></td>
<td width=70%><p>AT&LT Wireless Sexrvices (NYSE: AWE) and Nortel Networks
(NYSE/TESE: HT) éay they will start testing broader-band General Packet Radio
Service (GPRS} in the U.S. this summex and are working toward the eventual delivery
of faster third-generation (3G} service.</p>
<p>The GPRS tests will beg'm in several unnamed major U.S. cities this suumer,
the companies said in an announcement., The companies are wWorking together to
. eventually introduce full 3G TDMA- EDGE technology.</p>
<p>"These trials using GPRS core network solutions from Nortel Metworks are a

significant: step in the development of TDMA-EDGE and underscore the rapid progress



Cl oudsync for data and application synchronization and
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TOVA;, EDGEANd underscore the rapid progress 63

industry is making",. said Roderick Nel son, chief
tech‘r%ﬁ%ég?llgfﬁ%eécgfﬂﬂ%‘i”Wrel ess Services. The
eventedt PeEer icstpIUEFet"br oadband wirel ess cover age
to t&e conpany's custoners anywhere in the world, he
addeg.sLRzRAEhe conpanies didn't provide specifics
~about, when the G.' RS service will be commercially
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start testing broader-band General Packet Radio
Service (GPRS) in the U S this summer and are
wor ki ng toward the eventual delivery of faster
third-generation (3G servigg. </ p> <p>The GPRS tests
will begin in several unnaned major U S cities this
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conpani es are working together to eventually
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ATgamp ;T Wireless Sexvices. The eventual goal is to offer broadband wireless

coverage to the company&apes;s customers anywhere in the world, he added.</p>
<p>The companies didn&apos:t provide specifics about when the GPRS service will
be commercially available.</p>
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respective version of data contained in the data

el ement, and storing the set of data objects in a

hi erarchi cal data structure in which different |evels
correspond to respective technical capabilities of

user devices. 2 A nethod as clained in claim1l
further conprising: determning the type of data
contained in the data output; referring to a device
policy table using the type 6% data. and a device
type identifier representative of the technica

ca g?#hjties of the user device to determne a |list

of Srent data formats: wherein the generating step
conprises generating for each of these formats in the
list a converted file 68 having the appropriate

format ., an erein the storing step conprises storing
the" cg‘m’}‘?(r%?lvé’% PE| SPEYSABI R FYSteR e pcesking data

me d lained in claim2 wherein the storing step
u%?ﬁe?ag’g Pi &8s TEPGNSG Sadici ke g nebiat atowonlk of a

;aﬁﬂm§gPV65Eed file -wherein the metadata contains
dat a |elds_suPP?§fBﬁ? tasﬁFloﬂeglFﬁéteﬁﬁWﬁ@B?o@mﬁiﬂnﬁnt
mgtﬁ?ﬁ}%ﬂ: ! aatglaslgjrrteid%l,l th‘leasmgteli(!‘dll’] ecdon?pyridsei\gg? :e type
receiving a data element;
generating a set of data objects from the data
element such that each data object comprises a
respective version of data contained in the data
element, and storing the set of data objectgs in a
hierarchical data structure in which different Ilevels

correspond to respective technical capahilities of

user devices.

2. A method as claimed in claim 1 Ffurther comprising:

determining the type of data contained in the
data output;

referring to a device policy table ugsing the type
of data and a device Lype identifier representative of
the technical capabilities of the user device Lo
determine a list of different datsa formats;

wherein the generating step comprises generating

for each of thege formats in the list a converted file



receiving and display data fromthe data object. 4- A
method as clained in claim3 wherein, for a data

el enent. conprising image data, the set of data objects
generated conprises video data, still imge data and
text. 5. A nethod as clainmed in any of clains | to 3
wherein, for a data elenent conprising a |ink, the set
of data objects conprises an HTML link, a WML |ink, an
emai |l link and a tel ephone nggber. 6. A nethod as
claimed in any of clains 3 t0°3 wherein, for a data
el ement conprising text, the set 69 of data objects

CORRYULfig @hgagﬁpgabff%tén§$fmg@g ihg conplete text,

and successi ve data objects conprising respective

edi t ed WBESEDAS e t BROERY Tstdb rr%mgqigascl g&&@ﬁégghe

claim6 wherein the generating step further conpri

genenaeibgd nPile Pl chE!&dODSsOhu Atk data object in
di fferent | anguages. S. A system for processing data

for storage in readiness for being output to one of a
nunber of possible user devices having different

teghni Bakethadabi| clathedt BA &YSERMCARLEIHGhe storing
recei ving nmeans for receiving a data elenent; a data

coriap t efurfidiergenemgining 2 $tlordhgdabdsca®el hefddata

the data el ement such that each data object conprises

a Widdpeceauh vexmsivenrtedd datfle, wherein the metadata
.contains data fields sufficient to allow a
determination as to whether a given user device as

defined by device type identifier is capable of

receiving and display data from the data object.

4. A method as claimed in claim 3 wherein, for a data
¢lement comprising image data, the set of data objects
generated comprises video data, still image data and

bext.

5. A method as claimed in any of claims 1 to 3
wherein, for a data element comprising a link, the set
of data objects comprises an HTML link, a WML link, an

email link and a telephone number.

6. A method as claimed in any of claims 1 to 3

wherein, for a data element compriging text, the set



contained in the data elenent; and a file manager for
storing the set of data objects in a hierarchica
data structure in which different |evels correspond
to respective technical capabilities of user devices.
9. A data structure in which data objects are
accessible in a hierarchy in which different 70

hi erarchical levels contain different versions of a
dat a conponent correspondi ng %9 respective | evels of
techni cal capabilities of user devices to which the
data objects are to be provided. 10. A conputer

Prwfiiﬁlﬁor@ﬁ?ééﬂg PbRpeizal a '&Q&&”BB&@B& including the
instructions Tor controlling a process for carryf%

OUlcolpielB! heGt)l MY SREcEEsElal BBeX biebrsl lcofprising
st orage nedlun1stor|ng processor i npl enegtam

I nskepetLons baiteanieekibAg @fpﬁﬁgegégf to carry out
the nethod of any one of clains to 7_

7. A method as claimed in c¢laim 6 wherein the
generating step further comprises gemerating multiple

versions of each data object in different lancguages.

8. A system for processing data for storage in
readiness for being output to one of a number of
Possible user devices having different technical
capabilities, the system comprising:

receiving means for receiving a data element;

a data converter for generating a set of data
objects from the data element such that each data
object comprises a respective version of data
contained in the data element; and

a file manager for storing the sel of data
objects in a hierarchical data structure in which
different levels correspond to respective technical

capabilities of user devices.

9. A data structure in which data objects are

accegsible in a hierarchy in which different



70

hierarchical levels contain different wversions of a
data component corresponding to respective levels of
technical capabilities of user devices to which the

data objects are to be provided.

10. A  computer program comprising  processor
implementable instructions for controlling a processor
for carrying out the method of any one of claims 1 to

7.

11. A storage medium storing processor implementable
instructions for controlling a processor to carry out

the method of any one of claims 1 to 7.



