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‘responding to request messages received via the internet
from remote user devices and to a web server capable of
responding with web page code tailored to meet the
capabilities of the remote user device.

The use of the internet has recently flourished to
the extent where almost every business concern has 1its
own website td provide information and online purchasing
facilities. The majority‘of such websites have in the
past been accessed by remote user devices which are PCs
{(Personal Computers) using one of a relatively small
number of available browser applications so that, by and
-iarge, the websites were required to output web page code

~in a singlé format for viewing at the user device.

More recently, there has been a proliferation in new

internet enabled devices such as PDAs (Personal Digital

Assgistants), mobile telephones with WAP (Wireless
Application . Protocol) facilities, IDTV (Interactive
Digital Television), information kiosks, games, consoles
and home appliances. The capabilities of these devices
-vary considerably from device to device, both in their
displéy' function in terms of screen size and colour
. .processing ability, bandwidth ang available memory as

well as variables associated with communication including
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renote user device (2) by dy- namcally generating web page code capable of
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extracted fromthe request nessage dYIS I nput to a code generating

| engi ne (25iomﬁhﬁhdlh§t%b@%&%&esRﬂﬂfdséﬁ§éfycﬁbo%%rmgreﬁﬁﬂ?réé#ﬂgethe web
type. This however creates data management problems
where a customer may wish to have the option of using
different devices to communicate with the merchant using

. the same account details for example, the merchant then
requiring a proliferation of different web server
applications to be managed and updated when regquired with
new or additional material.

An alternative approach has been to prdvide 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 PpC
based web. pége code, typically in HyperText Markup
rLanguage (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 oﬁitted 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




page code with reference to sel ected device depen- dent information
corresponding to the device type identifier. The web page.inbesdration is
stored as a content docunent conprising a set of instructions witten in
a script |anguage. The web server gener- ates web pages in an appropriate
‘formfor each user device without the need to convert web pages from one
formto another. . 24 March 2005 | B SERVER This invention relates to web
servers and in particular but not clusively to a web server for

respondi n uest ssages received via the internet fromrenote user
_devices.a%%&goﬁggﬁgﬁesgivér %ﬂﬁﬁﬁi??ﬁ PTREPONRIMHG it et phge code
tailored to neet the capabilities of the renpte user device. The use of
the interme{ S ‘cently flourished to the extent where al nost every

busi ness conce as its wn website to prqvide informatjon and online
pur chasi ng faEFIP?Feg.S?h il &FFF?Sﬁﬁ'ggﬁﬁ:ﬂgﬁ%iR¥QF it°¢he past
been accg§§edagger%n%te user_devi ce wh%&? are PCs Per sonal Conputers)-
usi ng one of a rerativel"sngfFe &ﬁﬁﬁéﬁl LY aPYEbI &R6r oMMl i cat i ons
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been a prﬁgié§gfgéﬁg]ﬁfbﬂfgﬁs resulting from remote user devices
having different capabilities. The use of Extensible
Markup Language (XML) as a format for web page code has
been proposed. XML is 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 soiution

is not seen as optimum, for all device types.

Embodiments of the present invention seek to
provide an improved web server with multi-channel
~capabilities able to serve different types of remote

- user device.




i nternet enabl ed devices such as PDAs (Personal Digital Assistants),
mobi | e tel ephones with WAP (Wreless Application Protocgl).fagidities,

I DTV (Interactive Digital Television), information kiosks, ganmes, consol es
and honme appliances. The capabilities of these devices vary considerably
fromdevice to device, both in their display function in terns of screen
size and col our processing ability, bandw dth and avail abl e nenory as

wel | as variabl es associated with corfrruni cati on i ncl udi ng 24 March 2005 2
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separate port “o r ‘access by an al ternati user
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Mar kup comprising the web page code, the apparatus comprising:
extracting means for extracting from the request
message information determining a device type identifier
identifying the remote user device as being one of a set
 of possible device types having different capabilities;
a processor for operating a code generating engine
" to generate the web page code;
first memory means for storing the web page
inforﬁation as a content document comprising a set of
code generating instructions authored in a script
language for controlling the code generating engine to
generate the web page code; and
second memory means for storing device dependent
information for each of the set of different device
types;
therein the code generating engine comprises
interpreting means for interprefing the instructions
with reference to selected device dependent information

- corresponding to the device type identifier, the code

" generating engine thereby being operable to generate the




Language (HTM.) format, to other device formats such as Wreless Markup

Language (WWL) used for WAP tel ephones. Such sol utiong, hgweyerggeneral |y
have failed to deliver optinmmpresentation to the user of the device. The
transl ating process (often referred to as "transcoding”) is difficult to
engi neer. For exanple, it is. necessary to provide appropriate selection
of information which is to be omtted fromdisplay in the device having

| ower capabilities than the PC. Thi adifficult'y i s conpounded when it is
necessary to update the original PC web page 24 March 2005 3 code because

the transgady oegps fisL 2bef he rw%iic%”gd'h%e%ﬁg'%é%e h@sqal 39 been

proposed that “the protocols usé accessing wWeb pagé rnformation over

the internpgt . shqukd pﬁeuPéﬁ'ggiJg@ffg%é%%%ption of standards in order to
e

overcome problens resulfing fromrenote user devices having different

capabi | 111 es. Fhe usecohoRxLenshbhe cMBrkuadAnauagpeCKilyeas eformat for

web page code has been proposed. XM. is a mar anguage for defining

cont ent anghe2k ko usegkul L XSkot Rdensi hkensiybesteehsnabagoyase) used to
styl e of "p

transform XML docunments with sheets at the poin esentation. As

yet howeves, regeed shaddlagdsr Ray & Nnpdmdhieenadopked-angdht i, splpdtion is
not seen as optinmum for all device types. Enbodi nents of th resent
invention seRknia®ion by generating web page code capable of being
| interpreted by the user device for displaying one or
more web pages and for outputting a response message
compriéing the web page code, the method comprising:
extracting from the request message information
~determining a device type identifier identifying the
remote user device as being one of a set of possible
device types having different capabilities;
operating a code generating engine to generate the
web page code;
storing the web page information in a first memory
means as a content document comprising a set of code
generating instructions authored in a script language for
controlling the web code generating engine to generate
the web page code; and
| storing device dependent information for each of the
set of different device types in a second memory means;
wherein the code generating engine interprets the
instructions with reference to selected device dependent
.information corresponding to the device type identifier,

the code generating engine thereby generating the web page




provi de an inproved web server with nulti-channel capabilities able to
serve different types of renote wuser device. 24 Marchy2QQ5:4 20bM
accordance with the first aspect of the invention, there is provided an
apparatus for responding to a request nessage froma renote user device
for web page information by generating web page code capable of being
interpreted by the user device for displaying one or nore web pages and
for outputting a response nessage c&gprising the web page code, the
apparatus conprising: extracting nmeans for extracting fromthe request
message i [ ign etm ning a . device type ident.ifier., identifying the
r enot e us:é}fro(al gglkcg gg%e?ﬁ]ga%gghojfgg ‘g?cakf pay € pcoos S 1% tc?él\;iofggt i;Bes havi ng

di fferent gapabibidi g, %egggggssor for operating a code generating engine
to generate the web page code; ‘first nenory neans for storing the web page

information as g C%R%%QBaﬂB%“mwyfﬁnmgﬁéSi{ﬁ%%§5§%%§%%¥f?§ ?ﬁggrating

instructions authored in-a script™ | anguage code -
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| ' information by generating a web page code capable of
being interpreted by the user device for displaying
one or more web pages and for outputting a response
message comprising the web page code, the method
. comprising:
determining a device type identifier identifying the
remote user device as being one of a set of possible
device types having different capabilities;

operating a code generating engine to generate

the web page code;

storing the web page information in a first

memory means as a content document comprising a set

of code generating instructions authored in a script
language for controlling the code generating engine for
generating the web page code; and
| "storing device dependent information for each of
the set of different device types in a second memory
means;
wherein the content code comprises at least
~one component name identifying a respective data
component for inclusibn. in the -web page code, and

comprising the step of accessing a data structure in




interpreting neans for interpreting the instructions wth reference to

sel ected devi ce dependent information correspondi ng testihe-Aemqpee type
identifier, the code generating engine thereby being operable to generate
the 24 March 2005 4a web page code in a formin which the web page code is
~tailored to the renote user device. In accordance with the second aspect of
the invention, there is provided a nethod of responding to a request
nmessage froma renote user device fogcmeb page ~ informati on by generating-
web page code capable of being interpreted by the user device for

di spl ayi ngyng, OF oMo g yeb. HAAEs. ANd 01 OUt Ul LN, & T E3POgSE, TESSage

conprising the web page co e net hod conprising: extracting fromthe

request nmegspge d nf LRG| ] &g%/%%@féngvgrg§$hge type érgee“taékgr

identifying the renpte us as bei'ng one of "a sét of possible

device typemdiadiiio dhbker ePhe CaRAN | Lbligsi OPeraliNg ay £oe. geper at i ng

engine to generate the web page code; storing the web page 1nformation in

afirst mepRLy FRIPAS & COntBRlefocyIENg; £POPLASI NQrR 138ty 9 cOde
generating instructions authored in a script |anguage for controlling the

web code gerelalsi:ngnengi ne to generate the web page code; and storing
devi cé dependent information for each of the

selecting a data object from the set of data
objects identified by a component name for inclusion
in the web page code on the basis of the device type
identifier.

In accordance with the fourth aspect of the
invention, there is provided an apparatus for
responding to a request message from a remote user .device
for web page information by generating web page code

-capable of being interpreted by the user device for
displaying one. or more web pages and for outputting a
response message comprising the web page code, the
apparatus comprising:

extracting means for extracting from the request
message information détermining a device type identifier
identifying the remote user device as being one of a set
Of‘possible device types having different capabilities;

a processor for operating a code generating engine
to generate the web page code;

memory means storing the web page information as a

~content document comprising a set of code generating

instructions authored in a script language for




set of different device types in a second nenory neans; wherein the code

- generating engine interprets the instructions with refegfegnce, t,g,sel ected
devi ce dependent information corresponding to the device type identifier,

t he code generating engi ne thereby generating the web page 24 March 2005 4b
code in a formin which the web page code is tailored to the renpte user
device. In accordance with the third aspect of the invention, there is
~provided a nethod of responding to 3,4 €quest message froma renote user
device for web page information by géenerating a web page code capabl e of

being i nt el ad b e Ustle dRUEEE Ao LABLAY! BE 4BUB,BETREE WD pages
and for outputting response ssageé c%npr S ng the Wweb page code, the
met hod  copr ibsiRI-cdgterm ning a device type identifier identifying the
remote user dévice as being one of a set of possible device types having

different capapild {b8eie 0RERBLLRY Y Cfg0RNCHALLN BRAIAR O ggnerate the

web page code; storing the web pag rmation i I'rst ™ nmenory neans. as

a content dapdiBal PHHd Ul & SYpe Of dERfiPrgePehY! LRGCIRREEIEL ONS
, pt language for controlling the code generatirng engine
for genekald NgntheuweloRagdey $PHe r&f\Wrence to selected device
dependent information corresponding to the device type
identifier to generate the web page code in a form in
which the web page code is tailored to the remote user
deﬁice;
wherein the extracting means is operable to extract
identification information from a header of the request
message and to determine the device type identifier by
referring to a table of device type identifiers;
the apparatus further comprising probe means
responsive to the indication that the user device is
unrecognised to send a probe agent to the user device
for extracting device information, and means for
receiving a response message containing the device
information from the user device.
In accordance with the fifth aspect of the
invention, there is provided a method of responding to
a request message from a remote user device for web page
information by generating web page code capable of being
interpﬁeted by the user device for displaying one or
. more web pages and for outputting a response message

comprising the web page code, the method comprising:




stori-ng device dependent information for each of the set of different
device types in a second nenory neans; wherein the copfent.£odg;conprises
~at |l east one conponent nane identifying a respective data conponent for
inclusion in the web page code, and conprising the step of accessing a
data structure in 24 March 2005 4c which the data conponent exists as a
. set of data objects defining multiple versions of the data conponent
where the data objects have differen%e data properties suited to different
renmote user devices; and selecting a data object fromthe set of data

objects identif}] . onpgn qﬂ¥5 i.nclusion _in the web page code

onJ t he basis ofé%el%e\aﬁhc%e typgﬁqegen |4I|%Eaart.lo n lzlccaorm ance WIH he fourth

aspect of i i el rqyided paratus for . responding to
a requestEﬁgggéggﬁgg%nggc?%%%gé:u éﬁsgé i%eS%EO%QW§88%a§%n?%?%¥ﬁ%t,On by

gener ati ng 1eb: pageofede sanal s Of pel B9 Latgrpr ghfﬁg%aége y3gr device

for displaying one or nore web pages and r ésponse

message cmﬁ:irsmnghg YweB page é@ﬂgFfEﬂ?g BRPAALS OGR! Ng;e extracting
means for extractin romthe redques
web page code;
extracting from the requést message information
determining a device type identifier identifying the
remote user device as being one of a set of possible
.deﬁice types having different capabilities;
operating the code generating engine to generate the
web page code; |

the code generating engine being operated in

response to the device type identifier by interpreting

the instructions with reference to selected device

dependent information corresponding to the device type
identifier to generate the web page code in a form in
which the web page code is tailored to the remote user
device;

wherein the extracting step extracts identification
information from a header of the request message and
determines the device type identifier by referring to a
table of device type identifiers;

the method further comprising actuating a probe
means responsive to the indication that the user device
~1s unrecognised to send a probe agent to the user device

for extracting device information, and receiving a




probe neans responsive to the indi"cation that the user _
'Unr3009n|&@@e&@n@%nQoatﬁéoaécégﬁahyﬁﬁgtB?aH§§§sd8f'&ﬁicﬁ9r extracting
or

message information determining a device type identifier identifying the
renote user device as being one of a set of possible devieg bypes havi ng
different capabilities; a processor for operating a code generating engine
to generate the web page code; nenory neans storing the web page
information as a content docunent conprising a set of code generating
instructions authored in a script |anguage for 24 March 2005 4d
controlling the code generating engipg to generate the web page code; the
code generating engine being operable in response to the device type

1 dent i T erydupdiRbe iRy cdi ARG UEL! s ! NIRHBERNCE 19 el ect ed

devi ce dependent information corresponding to the déevice type identifier
to gener atig,d hepeh.page code in a formin which the web page code is
tailored to the renote user device; wherein the extracting neans is

operabl e to extphagkrrbdelhbbifati oy 5PfEHéTﬁféHéJﬂ?%ﬁﬁ%nﬁg%ﬂe%iﬁﬁ the
request nessage and to determne the device type identifier by referring
to a tabl i geviaesdypBehdaty i {i6r So t NeARPRL aldts f ULLRET gRRPri ST Ng

e

vice IS

device information, and nmeans .
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;




receiving a response nessage containing the device information fromthe
user device. In accordance with the fifth aspect of thg, M%HM@BB&?”1 there
is provided a nethod of responding to a request nessage froma renote user
device for web page information by generating web page code capabl e of
being interpreted by the user device for displaying one or nore web pages
and for outputting a response nessage conprising the web page code, the
met hod conprising: 24 March 2005 4e storing the web page information in a
menory means as a content docunent conptising a set of code generating

instructions authpy ' script |anguage for controlling a web code
“generating engine tgg%ée%erﬁgté gf(g%em‘?l\'é%c RN eE BRLigYt k3l es diant he

request nessage ffprdmt i QL Sggev‘feegrgioir%%&q_}%e\(%fce type identifier

identifying the renote user e of a set of possible

devi ce types havi id ferent, capabj lities; operating the code generating
‘engi ne to.generaﬁgg{he web 5%ggpc§ &e a&é‘%oégjﬁﬁﬁﬁqaﬂﬂ#@séﬁgmﬁ@gbeing

oper at ed i N oge@SRARTE JO0 e ice t . dentifierr'by interpreting the
instructions with reference t%%sgelggec %%%&é’\ﬂ &S89 &Fendent i nformati on

correspondi ng t 0 rile4e¥aCE YRR ok dENLI fLEN LO denerat e the web page code
inaformin ’ '
Figure 5B illustrates 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
& device having a small sScreen;
Figure 5G illustrates a multi-menu structure in a
large screen device;
Figure 5H illustrates the relationship between
control segments and content segments in the layout of
Figure 5G;
Figu:e 6 illustrates the ‘hierarchy of a &evice
=~ policy table;
Figure 7 illustrates schematically the software

_provided to the web server

r
Figure 8 illustrates -schematically the hardware

~ required by the web server;
Figure 9 illustrates schematically the Separation
of content code and preésentation of information for use

by the code generating engine;




whi ch the web page code is tailored to the renote user device; wherein the
extracting step extracts identification information fypm.a.header of the
request nessage and determnes the device type identifier by referring to
a table of device type identifiers; the nethod further conprising

 actuating a probe neans responsive to the indication that the user device

i's unrecogni sed to send a probe agent to the user device for extracting
device information, and receiving a 24 March 2005 4f response nessage
containing the device information from the user device. Preferred

enbodi nents of the present invention will now be described by way of
exanpl e only and®#ftRe rédfer édddstaaties acedmpetyicad 1gr awi ngsyofemhi ch:
Figure 1 is _a scheratic overview of connection between a web server and
remot e user “AERT LESNIFR REUUA jan segpigenanidcadiay: bopdnt e medr server  of
Figure 1, Figure_2B is functional diagramfor illustrating signal flow
in the web serve?lg?’;ﬁi]g’u Iygtrakempiha eoumsge pifgaigndlssia ehemat i

di agr am of jcy tables for use with the web server of Figure 2;
g gl%ﬁeﬁ{ O% IF:Lgure 10 when a new type of user de?rice is

encountered for the first time;
. Figure 12 illustrates schematically a server having
a cache memory;
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
@ 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 thé hierarchy
0? data objects which are different versions of:data
refereﬁced by a single component name;
. ;fFigure 18 iliustratesijua 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 1is a flowchart illustrating pane
- dissection;

Figure 21 illustrates the dissection of a pané into




Figure 4 is a schematic diagramillustrating operation of the code
gegerating engi ne; Figure 5A i{lusprates a layout for gz RG..Figyse SB
illustrates a layout for a television; Figure 5Cillustrates a layout for
a PDA; Figure 5Dillustrates a layout for a WAP tel ephone; Figure 5E
illustrates layout for a device having a | arge screen; Figure SF _
illustrates the display of fragnents in a device having a snmall screen;

Figure 5Gillustrates a nmulti-nmenu structure in a |arge screen device;
“Figure 5H illustrates the relationshi p between control segnents and

content segpents .in the layout of Figure 5G Figure 6 illustrates the

hi er ar chy OH% gGV|ce policy table; Flgure 7 illustrates schematically

ure8 illustratesschematically
{ hohar duar o et PLTobg 2t RELUSEF SEPohEe FPBUT 129 | FEit FeR oBoBERENRY | cal |y
t he separahhggngo%ogan%gﬂi ﬁode and presentation of information for use by

t he code generat’i ng engi ng; 92 March 2005
Figure 23 illustrates the dissection of a pane used

in form filling;
Figure 24 illustrates the function of the graphical
user interface; and
Figure 25 is a flowchart illustrating a method of
file storage.
Figure_l illustrates a web server l_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 faeility but can inciude
any number of different devices with internet capability.
The web server 1 is prov1ded w1th a web sexrver GUT
(Graphlcal User Interface) 4 enabling an operator of the
~web server 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 ihformation”boncekning any new types of
user. device and provides the web server 1 with
eonsequentialnsoftware 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




6 Figure 10 illustrates schematically a system conprising a production
server and a devel opment server; Figure 11 illustrategstihecgxehange of
signals in the system of F|gure 10 when a new type of user device is
encountered for the first time; Figure 12 illustrates schematically a
server having a cache nenory; Figure 13 is a flowhart illustrating the
met hod of operation of a gateway server of Figure 12; Figure 14 is a
flowchart illustrating operation of a dynam c web page server of Figure
12; Figure 15 is a schematic diagramillustrating a conponent |ogic
software nodule; Figure 16 is a flowhart® illustrating operation of code
generation using the conponent |ogic software nodule; Figure 17 is a .

diagramillus he chy .of data objects which are different
versi ons of d‘%&gg%g 8%encede€£e6¥a§1%| Agt eoc'f on Rt $eerakf e 19age

‘illustrates tbedaierarcipe of chast QRbgstst egpghgrerﬁl texh, cq4f Sizes
and | anguages; Fiqgure 19 illustrates the SI gnal owin a web server in.
whi ch pane di SwbkediBanbccdes: Whifthhen 20ins &M owshaxt (ffkader aMarg)pane

di ssection; Figyre.2lihl! YSLALeS thesdissesti O3 a8183"%4 "o vew
‘ server exists in the working memory of the processor
20 in compiled form as byte codes and is implementable

within a Java run time environment.

A wmemory 22 stores content code 23 which defines
wely page information in the form of documents written
in a mark up language which in the present example is
J5P1.1 (Java Server Pages) (Trade Mark). Thesge
.documents are typically authored- by the opérator 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 server. Data objects referenced by the
content code 23 are stored in a database 19. These
data objects may 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
'desgrihed below. The inemory 22 also stores program
code 26 which may be accessed by the processor 20

during operation of -the server 1 or used to rekrieve  software




24 March 2005 7 shards; Figure 22 illustrates use of a user session henDry
during formfilling, Figure 23 illustrates the dissectjon.pf, agpane used

in formfilling, Figure 24 illustrates the function of the graphical user
interface; and Figure 25 is a flowhart illustrating a nethod of file

- storage. Figure 1 illustrates a web server 1 connected to renote user

. devices 2 via the internet 3. The renpte wuser devices are illustrated to

- be a PC, television, PDA, and a nobble tel ephone with WAP facility but can
‘include any nunber of different deviices with internet capability. The web

server 1 i'SﬁlC@'lr Oé’é dgge \3?5%2 g I rsa%ri\ﬁ\%;re%]%iné %gfgiiic%lheus .{mc!z nt %r face) 4

enabl i ng an operat or ser au ocuient ¥"and general ly

CONET 01 nAbad R e SRAALLPR O HBEIED SRINElee HIBIGRARTKET 1 |

al so connecte ‘I nter net 0O a service centre

| nfor mat i an £KANCEE NLAgs AhYeRCHl WG A ' SRiIng ey Cfy 20fl; BROYpdes the web

server:1 wth consequential software revisio n requiré I'gure 2Ais

a simli filaehemtie duRRratohyl Aescihoderush,l of Figure 1. The web

server..l includes a processor 20 which operates a code generating engine
21 , _ An interface 27 communicates between a databus 28

serving the processor 20 and inemory 22 and external
connection to the internet 3 for receiving request
‘mess'ages and transmitting response messages.

| A device identification engine 29 is provided 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-ﬁhich.the»originating_device_has used when
generating the request message. The name of ther'user
-agent software defines for example the browser version
and markup language capability of the device aﬁd is used
by the device identification engine 29 to identify the
originating device usiﬁg 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

_originatéd the request message. Such cookies may contain




in the formof an application which is run by the 24 March 2005 8 processor
on demand in order to generate web page code. The codg, gepef abhng engi ne
21 inthis enbodinent is witten in the Java (Trade Mark) progranm ng

| anguage and during operation of the web server exists in the working

menory of the processor 20 in conpiled formas byte codes and is

1 nmpl enent abl e within a Java run tinme environnent. A nenory 22 stores

content code 23 which defines web page information in the form of
- docunents witten in a mark up | angd@ge which in the present exanple is

JSP1.1 (Java Server Pages) (Trade Mark). These docunents are typically

‘aut hored bytheve difer as@d 6Pr PRESeeblisptépniofisthy rerPpadpHaEs user

interface 4. The nmenory 22 al so stores operational data 24 which includes
for exanplly oty WP FLFERL Need to be incorporated into web page code
generated at run tinme _in response to specific queries originating fromthe
user device 2 TR a2Bcdkf r 8d HICHR t dLingtuakgenofot tﬁgewé’@tserver.
Dat a objects referenced by the content_code 23 are stored in a_ database
19. These SREXeF obj skewindyfpnctiaeat pdemeBhfailRi Ay MeRdGds "ich ext and

- other forng, of data objects which an author may wish to include in the web

page code %%}%ﬁ;rﬁﬁﬁﬁﬁQﬂqﬂflgnal flow. A front ‘end processor 300

provides a communications interface for regquest messages
received from the internet 3 and response messages
transmitted to the user device 2 via the internet. The
front end processor 300 sends URL information 301 to. a
web application processor 302 which determines from the
URL the appropriate information to be included in a web
pagé 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
_1ink.
| The web application processor 302 outputs a document
304 comprising instructions for generating web page‘éode.
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 |
ihe present description.
The document 304 is input to the code generating
engine 21 which generates web page code with reference
to content data Strﬁcture 305 and the set of policy

tables 40. The output of the code generating engine is




Devi ce dependent information 25 is also stored in nenory 22 and consists
primarily of policy tables described below The nmenory, 22 a| sgostores
- program code 26 which may be accessed by the processor 20 during
operation of the server 1 or used to retrieve software 24 March 2005 9
such as the code generating engine 21 at the tinme of startup. The program
code 26 al so includes code defining a set of tags used in a mark up
| anguage in which the docunents are authored as descri bed bel ow. An
interface 27 communi cates between a 'dat abus 28 serving the processor 20
and nmenor and_exte connecgthi-on t r net o} ei ving

. gre‘g%zgg%%geaﬁ:&) e ?Hgﬁ“&eﬁ“n%k Whlgh § 1{&5 'S £§>gr'n nfrhf_gﬁ

request g response nessag es

identification egglne é%n5r0§ f$¥£95d t@ﬁglgngg@p1d§cghged nessages

a devi ce t§p&2PPEeft ity ef ylng fenote user device 2 by

type. The deV|c q§§tbf|ca Mely &QQIEQ%%? Sgdghgd SeS  3sanpLe is

|nplenentgﬁe|n Sftwar & by the process |s exanple a request.

ressage [egelyedavhy Lhe cLoher BRh £00LALDS, AshYPERIeKhoRiaRs!&r P of ocd

(HTTP)™ |nclu es an ring of the user

mssage. %h%é% e Al e ched ??%2%%\@3% P o f@%ﬁaﬁ%ﬁer the
bromser'vggglQgeraagvggékgp Ianguage capability of the device and is used
To enable the code generating engine 21 to select
the appropriate data from the content data structure 305
and to access the apprqpriate 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 éignal_307 from
‘the front end processor 300, this signal comprising
- information extradted from the message header of the

request message received from the user device.

Figure 3 illustrates schematically the policy tables
. 40 which 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 deviee 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




by the device identification engine 29 to identify the originating device
using .the device type identifier which may for exanplg be St oered as a

| ookup table. The HTTP header may also yield information contained in a
cookie regarding details of the user who has originated the request
nmessage. Such cookies may contain 24 March 2005 10 other data used for
personal i sation of the response made by the web server 1. Figure 2B is a
further illustration of the web server | showi'ng functional elenents in a
manner which illustrates the signal 12low. A front end processor 300

provi des a communi cations interface for request nmessages received fromthe
i nternet FB&nahhigdporsat@Easages  nuphasni ¢fedf toldhe xsbatteyi d® 2 via the
internet. -The front end processor 300 sends URL information 301 to a web
appl i cat i ohipfrersitts credoRi oMl dspRsitey mMinddief dawitdee tyR. t Y &f8¥ opri at e
information to be included in a web page requested by the user. The web
Capplicati onf gradEdssotadd? Rabedewetsstd a sivabbavanides ahiddvimnsy be | ocal
to the processor or nmay be at a renote | ocation which is accessible via an
appr opr i atReEstfamitdmt 698 bpnRssPRdated wbphithe idavitedegrar@d? out put s
a docunent 304 conErising i nstructions for genqrating web page code. The
docunent 304Gl er€h| corsrespapablt® ?nefhgld (i.e. row) of the

table. Values are illustrated for a single device type
(i.e. a single column). The device policy table 30 in
practice will include a large number 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 true/false |
 Supports JPEG format images ..trueffalSe
' Sﬁﬁports MP3 format audio  ttue/fa1se
-Supporté‘WAV format  audio 'true/false

Can repoft global position (GPS) 'true/false

By accessing the device policy fable 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 usér device 2. For
-example, if an image is to be included as an image file
in the web page code, it- is necessary foj: the code

~generating engine 21 to have knowledge of the form of




interpreted by a browser of a user device and therefore does not
constitute "web page code" for the purpose of the present.desept ption. The
docunment 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 24 March
2005 11 a web page code docunent 306 which is nowin a formwich is _
capabl e of being interpreted by the gromser of 'the user device 2. The web

page code docunent 306 is received 9 the front end processor 300 and

packaged.aﬁmiﬁarggggn%%ﬂg§g§g¥§ﬁ;%¥§%?ggﬁg MéatEQe@§§é”&E¥ﬁé%ti”ough the

user device To enabl e“the co rating engine 21 to select the

appr opri atfrgrﬁ‘t@hiéﬂm:fxger gl%gret mlggts,agét YIS 30D, apd t Qe PfCesS the

appropriate policy tables 40, 1t also “requires the input of a device type

dent 11 erp g i £hp15 307 IcdrelY dRYGe AR AR IR01 BB 29 [ n

response to receiving a nessage header signal 3 rom ront end

processor 30QpEdi AN AmAP Lad! BE diaeaﬁw@gisga Byt LRI &L fLom the
nmessage ‘header of ‘the request nessage received fromthe user device.

Ve S LHSALaLe? Sehe sl 1 B dgbl o b gonst e
' ,7_.'different forms including MB3' format and the device
y policy table 30 also includes a field indicating whether
... the device supports MP3.
The_prptocol policy table 31 is responsible for
.~ mapping eéuivalences between device output protocols,
. which are generally termed markup languages. Examples
are WML, HTML, Handheld Device Markup Language (HDML) 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.

L'TABLE 2 - Part of Protocol Policy Table

PROTOCOL ELEMENT
HTMI, Version 4.0 { <thead>
| HTML Version 3.2 <thead>
'HTMI, i-Mode . | no equivalent
.XHTML Basic : <thead>
WML Version 1.1 ' <thead>
HDMI. Version 3 no equivalent




In the present context, the term"policy" is used to signify information
to be utilised by the code generating engine 21 and wy gh-&Ganoke defined
differently for different device 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 24 March 2005 12 30 which

.contains a nunber of fields relating to different technical aspects of the
device type. By way of exanple, tablie 1 below lists a small nunber of
device  policies that can be associated wth the device type and which
each correspond to one field (i.e. row) of the table. Values are
illustrated for a single device type (i.e. _a single colum). The device
policy table 3@ istyls astlicy Wwable gl agetainaryarwihmeofofigildser ent
fields and values for nultiple device types using a hierarchical table
struct ur e Wicheglafsiam paaneinrs shdbmsadioforfAnllyapfent sipgnt of Device
Policy Tabl e POLI CYVALUES Supports G F format inmagestrue/false Supports
JPEG f or nefontraiptyhtiepnd| so1lowgp &t shombiigs nai™adlli bPrdersapsed

Supports WAV format audi otrue/fal se_ Can report gl obal position
(GPS) t r ue/Fafagraph background as iilustrated 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 generate code appropriate to the device
type, in accordance with a predetermined decision which
may for example reflect an agreed style adopted as é
general trading style by a particular business entity.
The way in which stylistic information is handled
" varies between different devices, and indeed bet-we'én
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 c_a}_led' a

"style sheet”.




“tabl e 30 alse—ine
|

By accessing the device policy table 30, the code generating engine 21
thereby is able to exercise decision naking regardi ng,h9lGe 2865 code
generation to suit the technical capabilities of the user device 2. For
exanple, if an inmage is to be included as an inmage file in the web page
code, it is necessary for the code generating engine 21 to have know edge
of the formof 24 March 2005 13 inmage data conpression available to the
user device 2 fromwhich the requestwﬂgssage originated. The device policy
table 30 includes fields indicating ther AF or JPEG fornmat images can
be deconprﬁﬁﬁg% Eg_ﬁ@%1q§%hpgﬁl%gig%&gglygaﬁggio files may be conpressed in
a nunber o : mat and the device policy
uees el-d—-ndi FHg—whether—the—deviee-supports MP3.
The protocpl policy t8OLECS1 is res sible for WABHShg equi val gnces
t high—aregemeratty—termed—rarkup
R

bet ween deprcegutput—prutocols,—w
| anguages. | ERaApRes 1 APBtwiAmilpMTM., HdHEfeI BeVie MUY Language (HDM.)
and - conpaft HTML (cHTM.). Table 2 is & ®exdiffas of six of the flields in

t he prctoc;%sgalicy‘r bt e 31-fora simggre one of the devite typgs. TABLE 2

t
s

T P

- Part of ¢BE” PofPRY $4BPe PROTOPAMAENENRE HEAMY verlsi on4. O<thead>
| BHeading 1 font weight font weight, e.q. bold
Heading 1 colour colour
Image border colour " | colour for the border of
images
Paragraph background colour for the background
{ colour - | of paragraphs

A themes policy table 33 similarly contains fields
-relating to decorative embellishments and logos adopted
by business entities for their web pages 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, images
etc at the point of rendering the image in the user
device in oxder to take account for example of different
screen shape and éize for different device types.

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

‘telephone having WAP facilities may have a bandwidth for




HTM. Ver si on3. 2<t head> HTM. ! - Modeno equi val ent XHTM. Basi c<t head> WWL
Ver si onl. 1<t head> HDM. Ver si on3no equi val ent 24 March 20Q05.44 Aostyl e
policy table 32 contains a nunber of fields which define paraneters such
~as font famly, font size, font weight and col our of headings, inmage
borders and 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 generate code appropriate to
. the device type, in accordance with a predeterm ned deci sion which may
for-exanple reflect an agreed style adogﬁed as a general trading style by
a particular business entity. The way in which stylistic information is

handl ed vari . n.different devices, d jndeed.between, different
devi ce outpuf%%F§S%b |SFQE P%f el st yHes i%ﬁb?h&tVﬁﬁlﬁﬁstwbﬁhinE%ﬂ%ed
Wi thin the geredEhg VY PRIEsE2Ea tﬁorototbfgﬁﬂsay-h?ujg&fl%r P OEhQUStZ 4be

provided in separately generated code, often Talled a styl e sheet”.
March 2005 1%€iABlEX3 -m@hileof tStléphdnki cyndfaddrk used by the
' telephone to copbnect to the internet. The dynamic
policy may be configured to generate code requiring

ibw bandwidth under low bandwidth conditions and

higher bandwidth under better conditions.r The awmount

of image data for example may be requlated in order to

control the bandwidth required to carry the response

message . Simply by omitting a logo or other image,

the speed with which the response message can be

downloaded to the device can be mwaintained under poor

signal stxength conditions.

A component policy table 37 is also provided the

purpose of which is to determine sgselection of data
objects as described below.

Figure 4 jllustrates schematically the wmanner in
which the code generating engine 21 makes usgse of the

data in the policy tables 40. At gstartup, the

processor 20 vzretrievea a startup program from the
stored program code 26 and runs the startup program to
~assimi1ate the information in the policy tables‘ 40
into a series of Java objects (Java beans) (Trade
Mark} 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 run time
environment is provided by an appropriate Java Virtual

Machine, " The policy objects 41 each deal with




POLI CYVALUES Headi ng 1font famlynane of a font famly, e.g. Tines Heading
1f ont sizefont size, e.g. 20 Headi ng 1f ont wei ghtfont wei.ght; -80¢. bold
Headi ng 1col ourcol our | mage border col ourcol our for the border of images
Par agr aph backgroundcol our for the background col ourof paragraphs A thenes
policy table 33 simlarly contains fields relating to decorative
enbel | i shnments and | ogos adopted by business entities for their web pages
and enables the author of the thenmes policy to tailor the decorative
features and aspects of |ogo such as size for each of the device types. A
| ayouts policy table 35 contains fieldstfelating to the layout of.

el ements conprising text, logos, inages etc at the point of rendering the

i mge in thespaps ridever d fe 8,2 nt r exanple.of different
screen shapesg%d size fgr A%‘?"rér en?&ge i%‘e t)%%%’gl aﬁ{{%yﬁéﬂlgggﬁolli‘a&ct able 36
contains fiehdd aflhoai nghjeete fasndlidhes@nts@layi ahdy pesdp %-ﬂi@?l or ed
according to tinme varying paraneters. As an exanple, a nobile telephone

havi ng WAP {gRierk edidmy Aarwledgmdwiodt h 4dL 240fkr dihe2005elevant
' information available from the policy tables 40 for

each device type. One policy object 41 for example
way be concernmed with image format capability whereas
another policy object may be comcerned with choice of
markup language for the output code. The code
generating engine 21 at run time processes a compiled
version of a document of the content code 23, the code
consisting of a series of instructions 42, each
instruction including one of a set of markup tags 43.
In Figure 4, tag 43 is illustrated as being one
of a number of custom or smart tags which, as
represented schematically in Figure 4, réfers when

processed to a set of classes 44 which have been

written €o carry out the required function of the

~tags. These classes 44 in turn refer to one or more

of the policy objects 41 whenever a program decision
is to be taken which is dependent upon the device type
on the basis of data contained in the policy tablesg
40. |
Examples of custom 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 (Trade Mark) custom tags

and are associated with




16 receiving response nmessages which varies with time according of the
strength of signal available via the cellular nobile te] ephonegpet work used
by the telephone to connect to the internet. The dynamic policy nay be
configured to generate code requiring |ow bandw dth under | ow bandw dth
condi tions and higher bandw dth under better conditions. The amount of
Image data for exanple may be regulated in order to control the bandw dth
required to carry the response nessage. Sinply by onmitting a | ogo or other
i mage, the speed with which the respgénse nessage can be downl oaded to the
devi ce can ‘be nmaintai ned under poor signal strength conditions, A
conponent Pava cglasgee Wrighs agicessplaviedbganse (pplipysebdécthidh) is to
determ ne sel ection of data objects as described bel ow. Figure 4

i |1 ustr at ego SRRePeieEare yieprdgithede¢ s ignich The Bode peleiEivelg engi ne
21 makes use of the data in the policy tables 40 At startup, the

" processor Pags &g arferyest et iprorayafidomnHenestegedaprapvim code 26
and runs the startup programto _assimlate the information in the policy
tabl es 40 1R f@Pke sbri MO%? Rl r9S quaveeherred Yorramiduadivr k)
referred to. herein as policy objects 41 which _ are then nmade avail able
within a rdPEF nEastivi ddnnEablese of t Fleodaigenekags ndEwmigiaded 1. The run
time translate into more than one tag in the markup language

of the resulting generated code, for example HTML.

TABLE 4

Simple In-Line Tags

cite ‘ Causes text to be displayed as
a c¢itation

code Formats text suitable for
illustrating eode samples

jem Causes text to be displayed
emphasized’ '

X h;' _ : Displays a horizontal rule




environment is provided by an appropriate Java Virtual Machine. The policy
objects 41 each deal with 24 March 2005 17 specific aspeetsSaPhogode

'_ generation and contain logic and data objects configured such that each

policy object has know edge of all of the relevant information avail able
fromthe policy tables 40 for each device type. One policy object 41 for
exanpl-e may be concerned with inmage format capability whereas another
" policy object may be concerned with oi ce of "markup | anguage for the
output code. The code generating engine 21 at run tine processes a
~conpiled version of a docunent of the content code 23, the code

consi sting;Qf; @ series of instructions 42, each instruction including one

of a set GT___TkUp tags 43. In Figure 4, tag 43 is |IIustrated as bei ng one
of a nunbg B g S—wht tically in
Figure 4, reefers—whes d-1-0—3 cl asses e been
witten t¢ carry out the requi red fur et]égcsamﬁar%’se c] asses 44
inturn refer to one or more  of the di’ﬁ‘?%vo%b'?%ccftjsmhl whenever_g program
deci si on | F&%&%e taken which is dedeferte dp¥h ke AT®E typel on the
basis of flata contained in the policy tarestade Beanpless Wi custom tags 43

provi ded {n accordance this canvas
hl to he o Define headings at 6
i different levels
| torm Define an input form

textinput (part of Fform) Define a text input field
for a form

select (part of form) Define a selection field
o _ tfor a form ’
option {part of form) Define an option within a
| selection field for a
_ . form
image : _ | Define an image
Togo . T | Define a logo
menu | , | Define a menu
menuitem (part of menu) = | Define one item within &
| menu o
| shopcart - - | A basie shopping cart
table _ | Define a table

The device identification engine 29 operated by
processor 20 extracts from a header of the received
tequest message from a remote usexr device 2 information
which identifies.the device type and outputs a device
type identifier 45 which is input to the code generating
Vengine 21 to enable the set of classes 44 fo 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




with the present enbodi ment are summarised in tables 4 and s. Al of the
. tags utilised in defining the content code 23 are devjC@.awahged N the
sense that they are inplenmented as JSP (Trade Mark) customtags and are
associated with 24 March 2005 18 Java cl asses which access Java beans
(policy objects 41) to. nake device dependent decisions. The nore _
primtive tags are referred to here as sinple in-line tags as showmn in
Table 4.. More conplex tags are referred to as nmajor block tags in Table
5. The major tags typically translate into nore than one tag in the markup
| anguage of the resulting generated code, for exanple HTM.. TABLE 4 Sinple
I n-Li ne Tagseratefaysas Hyexthe edde desplraydtgasngiaetall omtddator mats text

suitable for illustrating code sanples enCauses text to be displ ayed
enphasi zed hfdrspkampla, hbhezbatrakvitukcenvas>Mirsc ms2a05 il HelfABLimIE Maj or
Bl ock Tags

the theme and layout for the web page to be created.
Between the opening and closing canvas tags (occurring
at the second line and last line) is a list of éomponents
- which are aiso implemented using custom tags 43. The
- components reference panes in the layout, the term "pane"
- being used to signify one of a series of {generally)
- rectangular regions into which a display screen is to be
.divided.when the web page is presénted.to the usér on tﬁe
user device 2, A coliection of panes and their :elative
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
éomponent 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 iimit
the ;mougiﬁ?f information which appears on the display
'éqreen of éertain device types.

'Figure S5A for example illustrates a typical layout
of panes 50 for display on a PC and including panes thch
respectively include a logo, a large colour logo, a site

' menu, a greeting, firét, Second.and third.pfomotions, and

- & news ticker providing continuous news information.




anchorLink to another canvas, page or section Define t e | ayout and
canvasthene to be applied to this canvas 1 toDefine headiyngs a6 different
| evel s fornmDefine an input formtextinput (partof formDefine a text input
field for a formselect (part offormDefine a seliic-tion field for a form
" Define an option within a option (part offormselection field for a form

I mgeDefine an i mage | ogoDefine a | ogo nenuDefine a nmenu nenuitem (part of
menu) Defi ne one itemw thin a nmenu s? pcartA basi ¢ shopping cart it

abl eDefine a table The devi ce identification engine 29 operated by

processor 20 e ct Qgggﬁg e Jeceived _request message froma
s 2&} of mat10n Jh[H] i

renote user device dent | f [ es tHe device type and

outputs a gevifént t ¥iGn' dgeéﬁéfa@éd‘l%o\ﬁh'ﬂggfaw%t Lo-ddyeAade, penerating

. screen is shown in Figure 5B and consists of a reduced
number of panes containing respectively a large colour
logo, a greeting, a promotions menu, a site menu and a

' picture.

Figu:e 5C illustrates the corresponding rendered
screen resulting from code generated based on the same
cpntent document when tailored for a PDA. The number of
‘panes is considerably reduced during code generation to
.meet the limited capabilities of the PDA and includes
panes which.respectively'containaimedium,sized.black and
white logo, a greeting, a‘promgtions 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 célled

* 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 for 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




engine 21 to enable the set of classes 44 to extract the required
information fromthe policy objects 41. An exanple of & daesrentsi s given
at Appendi x 1 and conprises a set of instructions 42 including tags 43 to
constitute the content code 23 in the markup | anguage 24 March 2005 20
operated upon by the code generating engine 21. At line 2 for exanple, the
tag <vt:canvas> is used in defining the thene and | ayout for the web page
to be created. Between the opening and cl osing canvas tags (occurring at
the second line and last line) is a ¢pst of conmponents which are also

i npl enented using customtags 43. The conponents reference panes in the

| ayout, theiler mlipanentehei ngdased tAprsdmghik yl onkendé aheeriesscaf
(general ly) rectangular regions into which a display screen is to be

di vi ded whampd henespoags te pr2Secndeind oatiwowser wniddieheug@MIdevi ce 2. A
collection of panes and their relative positions defines the |ayout for
‘the page. pivoadnponents can be used to define where in the rendered page
a given conponent s output will appear, or alternatively to determ ne

whet her or not phHnéERk GOMRANGRIra%cs0 Rad erdanedpen nighe csrlz page is
di spl ayed for exanple on a user device having limted screen size. in this
way, [ayouyenhegaitdie wheed dudpitltlo a device type corresponding to
a telephone with ﬁAP capabilities using WML protocol.
Appendix 3 contains only one deck of a set of decks
contained in the generated 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
c¢ode 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 @bove-example, the code generating engine Zi
is capable.of processing the same content code 23 to
produce '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




the amount of information which appears on the display screen of certain
device types. Figure 5A for exanple illustrates a typigaly.layoyhs of panes
50 for display on a PC and incl udi ng panes which respectively include a

| ogo, a large colour logo, a site nenu, a greeting, first, second and
third pronotions, and a news ticker providing continuous news information.
24 March 2005 21 The | ayout corresponding to the sanme content docunent
when generated for display on a television screen is shown in Figure 5B
and consists of a reduced nunber ofzﬁanes contai ning respectively a |large
colour 1laqgo,.a greeting, a pronmotiqgns nmenu, .a site nmenu and a picture.

Fi gure 5C7 F&?t%&%&so hQPBSBPégﬁgngrn& F@ﬁdgred screen resul ting from
code generated based on the sane__content docunent when tailored for a PDA
The nunber of FaamEesi 3E b iSdeldBuf tradivc EHedURTRYL co e H&GTe S on to

meet the limted capabilities of the PDA and includes anes whi ch

1 L p
respect i vEITPVASACR nOd nBafGRreRFed BRIt af@tinfdtiensogdora ™ eting, a
~pronotions nenu and a site nenu. Figure 5D_illustrates the | ayout resulting
fr om codedifdeaeRti okePRER d Witk hdeVdfedoduntiPi®en thg | 6Mdd o a wap
t el ephone. Instead of a single web pag the content is reduce%hto a set of

fragrmnts,co@ftleé‘ﬁ e 12 yeb page to be edellvered to devices wi
| ~dissimilar capabilities.
In Figure 5E, the layout for a device having a large
“vscreen has the effect of displaying the entire content
in a single screen, portions of the content being
containéd 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 1is designated as a root fragment via
‘which the remaining fragmenté may be accessed using a
e |
For the device with small screen capability, the
fi:agment may need to be re-shaped or the content
.. presented differently so that it may for example be
3 necéss_ary 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. Instead of defining

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




decks, each conprising a single pane accessible via a nenu deck 50, the
set of, decks further including single pane decks 51,2§%q§a92§ﬁ5f0r
pronmotions 1, 2 and 3 respectively. "Deck"” is a termused 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 24
- March 2005 22 wusing the content code of Appendix 1 where the device type
corresponds to a PC having a browser using the HTM. protocol. Appendix 3
illustrates the correspondi ng code @&nerated when output to a device type
corresponding to a tel ephone with WAP capabilities using WW protocol.
Appendi x 3tedmt aPlis Dnsgronge ddcksefnantet deffideoks awond abfied:lien t he
- generated code, the user being required to select successive decks in
order to vitsplaytard sesiansdredfasuedsbsivveditphyseghenhs web page
information. The fragnentation of the response nmessage code into decks is
i |l ustrat PRI gEPENSD-$ or dRafpilgaireAdifendd xcantrblisseamesnta S5ur t her deck
~resulting from_ the WWL code for the WAP tel ephone, this tine the deck
cor r espondfMYtE3 g he REeRd dack TO epppgeseosDA nsehbes PE dawira ns a | i st
of stories which can be viewed in successive decks by the user. Appendix 5
i |l ustrat d&3He TP IEATeFFHACTHE of
A content segment 57 defines a further area of the
-display and itself contains a further content segment 58.
“Content segment 57 also contains a further control

'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 one of a set of second menu bars 510 as
~illustrated in Figure 5H, Each of the second menu bars
510 allpws selection from a respective éet of contént
" items 511.
| The example of Figures 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 exa.rnpie, it is possible for a content
'“segmént to contain further segments including both
control and content segmehts. | |
Figure 5G correspbndé to the web page viewed on a
large screen device. When tfanslated to a small screen

device; the user might for example see only 6ne'ségment




the stories. In the above exanple, the code generating engine 21 is
capabl e of processing the same content code 23 to progues-&iadheal |y

di fferent 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 | ower capabilities results 24 March 2005 23 in the
code of Appendices 3, 4 and 5. Figures 5E and 5F illustrate the manner in
- which the provision of different |ayout definitions for two different
renote user devices 2 enables the entre content of a web page to be

delivered t deV|ces wi.th .di S|n1Iar capabi Liti t he
| ayout for® %@%|€€mhaﬁﬂﬁ§4511 ﬁgewﬁﬁgrggn klrs Con e%ggalndﬁéplaying

the entire %Qgt%ﬂy |n %%H%Jeoﬁcéﬁgéﬁf%% gggé gfméﬂg BQ i et bei ng

cont ai ned P espec panes orna ted for the

devi ce wi tQ 3 gurba&l;équ %r e%g’le%r{[lh nog% ¢ {%h%aESEgent 8115 %1}[5 and F is

di spl ayed at any gtven cont en here elng ragnen ed into
fragnents A, B, D, E and F as |IIustrated in Flgg SF Fragnent Ais
desi gnat ed" as aTlt‘%d%eeT"r]é@%tla\Y“é‘ R B4R Y REPNPR LR LRSS may be

accessed u5|ng mepu. For the_device w%th smal | screen capability, the
. ~ . u g thé 'inliné frames feature HTML . :

The above examples of Figures 5A to SH take two
“extremes of display capabilities of user devices. For
~devices of intermediate capabilities, alternative layouts

showing perhaps two or three segments or panes may be
appropriate. Tt 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
generally capable of a higher standard of image
presentation including coleur and moving images whereas
a WAP phone may not have colour facility and may have
limited screen resolution and refresh rate. This
,;equires_that for each pane or segment the content must
‘_be stored in a number of different forms appropriafe to

different devices.

The policy tables 40 are each arranged to have a
‘Whietarchical structure such as the structure illustrated
-for example in Figure 6 which shows the hierarchyrof 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




fragment may need to be re-shaped or t he content presented differently so
that it may for exanple be necessary for the user to gcpoldy thyough - text
to see the entire contents of a given fragnment containing text. A
mul ti-menu structure may 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 March 2005 24 terns of a series of segnents
defining areas of the display and designated as either control segnents or
content segnments. In Figure 5G a comérol segnent 55 contains a nenu bar
56 conposes of a series of icons which can be user selected. A content
segnent Staefdseed iad deflterl taved vels e thei dpivageamsliiicyeltiabdént ai ns a
further content segnent 58. Content segnent 57 also contains a further
control seghen® Becehidchagent 6F ndefi g civy ineh (Eies 340.ch ditfifier exanpl e,
sel ection using the first menu bar 56 calls for display within control
segment 5&xsm Fhesalasst evdige divpge d6t aonugeesn@ Iindiea tiianes -51Fhes
iltustrated in Figure SH Each of the second nmenu bars 510 allows
sel ecti on dawifica Peda6Eyt | vabdet Wilkormhanefarars impeiludehe e8%aisise of
Figures 5G and 5H illustrates an alternative nethod of page description in
whi ch’ a ndtdg@nsdg §eri neRopagddedy@sut 1rn ¥ieR Jdihey parpaeterssegnent s

describing the root device type are not inherited. The

third layer 63 of the hierarchy includes sub-divisions

of the general device types of the first layer, for

example a number of different PDA device types are

illustrated. Each of these device types will inherit

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.

Subsequent layers 64 and 65 of the hierarchy define

further sub-~divisions of device type.

The device identifier 45 will idéntify a node in
this hierarchical tree and the complete set of attributes
relevant to the device type may thé.n be acquired by
traversing the tree defined by; the hierarchy structure
from the node through successive layers to the .root
device type defined in the upper layer 61, acquixring

.further inherited attributes at each layet.

An advantage of organising each of the policy tables




whi ch may be cont ent segnents or control segnments. As shown in this
exanmple, it is possible for a content segnment to contsi Rff bLH§S segnents
including both control and content segnents. Figure 5G corresponds to.the
web page viewed on a |arge screen device. Wen translated to a snal
screen device, the user mght for exanple see only one segnent 24 March
2005 25 at any tinme, initially viewing the first control segnent 55 to
al | ow sel ection of one of ‘the second nenu bars 510, and subsequent

sel ection of one of the content itené’511. The resultlng | ayout of Figure

5G can be lenented usi the i I|ne f.ranes f ure g'he above
exanpl es 04 ‘éu?"é‘:h SaArfJbeﬁ cha Wt eﬁ Fenes o sﬁ“f%ayl_r(ga%albl lities of

user devi (Szﬁes%1 9l4 d??\é':gpeefnfftﬁ@ SR };Sgcta%l%aso% I | t| llﬁl t %{Ml ve

| ayout s ng per Wo or ments or

appropri atg.. | {, n&adfgfgng 2BpLerkobe | ?HB%EH) %%%%E gy thin each

pane or segnen according 'eés 0 V|ce exanpl e,

aPCis O.{,féé{iy dgp@&b%oocieat& erhlse&%%%r f@egesunf fation

i'ncl udi ng corour & novi Ng” 1 mages ereas p one. may ave col our

f lit I Thi
oo T f%ﬁ?”?%ﬁ‘?g nép;*%%é %?e‘ié{%g@mvhﬁﬂﬁ T
nunberfﬁ ﬁ%a£e£ﬁn5 (Hd?ﬁégchﬁﬁﬁéfe159er. The parent node is

~selected to be the node from which the device type

~ inherits the most complete set of attributes.

If for 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
r-capabilities of the new model which require changes to
policy can be represented by a minimal ambunt_of data,
corresponding to a new entry in each policy- table
containing values only im those fields for which
:attributes are not inherited from the existing model of
_;‘mobiie telephone represented by an existing node in the
hierarchyf | |
Information.fof updating the policy tables 40 to
include additional device types may be provided by the
. service centre 5 shown in Figure 1 and transmitted.to the
- web server 1 for example over the 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




different devices. The policy tables 40 are each arranged to have a .
hi erarchi cal structure such as the structure illustratedu.far .gxanple in
Figure 6 which shows the hierarchy of the device policy table 30.
Characteristics of a notional root device type define an upper |evel 61 of
the hierarchy. This root type may be regarded as 24 March 2005 26
representing default values for the device policy table 30. A second | ayer
62 defines device types which differ fromthe root device type in a nunber
of features. The device policy tabl@8will therefore include entries
(colums) for those fields in which the paraneters describing the root
devi ce typecheraniotal Hhell tRidjurkhe - t BRRETRAYEr tB3Soprofedut @ riegthy
i ncl udes sub-divisions of the general device types of the first layer, for
exanpl e a beredentalen fArehig PDACERY | QRETHEAD 208 the | Wk rag’seT Each of
"~ these device types will inherit many of the paraneters describing the
capabi | i tibsanf pherappan @k Hehg ¢ el%?%@rﬁg%nﬂjppgépﬁf@ﬂﬂr1%Pnunber of

respects, -thereby requiring entries in respective colums of the device
pol i cy tabFrespaise h&oe the| @9 likvchtditsi AC Jeeiiet &pdaksd i i it ed.
Subsequent | ayers 64 and 65 of the hierarchy define further sub-divisions
of devi ce PYbECY THRIRRNS ctl | Yekendtisally ipdatechbersebvepdariie |

managing their current use in the operating environment

46 of the code generating engine 21. This activity is

regulated so as not to disrupt any web page code

" currently 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
éoftware 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. of 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 2] and device
identification engine 29 are among the items provided to
the"web server. Also provided is a reporting engine 71.
The reporting engine is operated by the processor 20 £o
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




this hierarchical tree and the conplete set of attributes relevant to the
device type may then be acquired by traversing the treg dekingdsby the

hi erarchy structure fromthe node through successive layers to the root
device type defined in the upper layer 61, acquiring further inherited
attributes at each | ayer. An advantage of organising each of the policy
tabl es 24 March 2005 27 40 in such a hierarchical structure is that, when
it is required to expand the policy tables 40 to include data for an
addi tional device type, thls can be &éhi eved by inserting a new node to

t he hierarchi cal tree str re .,and c necthg hﬁ neM/node W th a branch
from a par&ht® ﬁ%dgs?ﬂ §H §8e ﬁﬁﬁ%ﬂ‘ ORI R IRIT s
selected t e_nogde .f h deV| e type inherits the nost

- conpl ete s‘g? o? ?17F ﬁ‘fieéo P?ngr % gﬁﬁl & Sobit% ‘I“él‘"e’bqf‘i‘)‘??eeﬂ @ al r eady

the nobil e

h I abl del
ISI’QSﬁﬁﬂée%%%%bn%%eeaéﬁ. bEHrb ek penaTgd B e 13 TR he new
del h I t I

e A FIONGERAD 9L £ A0 B8 LEPLESENL S, g 1
Frhert tea T et o RSP B L A SRR by an
exi sting Qngpéelgﬂeofkéyaﬁﬁh%.;moduct registered as belng of

_ interest to a particular user.

The software further includes an integration engine

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 devices 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 allow resources to

be controlled accordingly.

Also provided is a program 74 for the creation of
~..the poligy objects at startup.as described above with

reference to Figure 4.
The device identification engine 29 is alsd
?Lpro§ided, 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.-




I nformation for updating the policy tables 40 to include additional device
types may be provided by the service centre 5 shown ipy Fi.gu &gdsand
‘transmtted to the web server -1 for exanple over the internet 3. The
device dependent information 25 including the policy tables 40 may then
be updated by operation of data manager 190, a software nodule of the web
‘server 1 represented 24 March 2005 28 schematically in Figure 2. Cenerally
this procedure may be undertaken during normal operation of the web server
1 and operation of the code generatizg engine 21. response to the policy
tabl es 40 being updated, the policy objects 41 automatically update
t hensel ves whi IFe qumnags ngil estrates enschesatnctahéyoper attiypg.cedvi r onnent
46 of the code generating engine 21. This activity is regulated so as not
t 0 di srupthaamiwaneh reeage redd € orcimp bartdyt beg nighg enaysrred ilmwenité onode
generating engine 21. Figure 7 illustrates an exanple of software provided
to the webirsex vemailh &opmeddarac: esoeldl nerb. sEwersof t haperispalddes t he set
of policy tables 40 and a set of tags 70, including both tag definitions
whi ch pr odapu tidie 8fiebev sy yfaaifldriiets fort neeadblieg gurdwrdams satzhcont ent
and code for inplenmenting the tags i.e. the program code which runs when
each tag iss ddedd muremgedtiongigame 7ofrom ofportiebdedetgengeat i ng
engi ne 21. ‘
J medium 81 is connected via a firewall 82 to a router 83.
The router 83 is connected via a high bandwidth leased
~‘line 84 to an internet service provider 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 sitorage medium 81 or
alternatively as signals 86 communicated via a network
such as the intermnet 3.

As illustrated schematically in Figure 9, the above
described web server and software cenfiguration allows
content code 23 to be stored separaﬁely from pres-entlatic-m
'information‘ 90 so that, Wlf;en 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 representing the
combination of content code and presentation informafion.
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




The code generating engine 21 and device identification engine 29 are
anong the itens provided to the web server. Al so provided: ds -84 eporting
engine 71. The reporting engine is operated by the processor 20 to
perform tasks such as nmeasuring usage of the web site. This information
may be used to denonstrate, for exanple, for the purpose of advertising,
the extent to which the 24 March 2005 29 site is used and also to enable
personal i sed marketing to be targeted to users of the site. As an exanpl e,
a .database of users may be utilisedlto tailor a response to a request
message froma particular user such that a response nessage includes an
addi t i onal PYaydtbhi i Hig Prespatiinn o F 27 dductiaedi <ered as
being of interest o a particul ar_user. Tag software further, jncludes an

i nt egr at i CAPEHYFRELRF 2 °F ort im0 Eef nGOREt h-§ ohibPREPHcAVPHKeESs such as

i nvoi ci ng and purchase ordering. that can arise in response tqQ use of the
websi {6 bySERBIAFE(S AT T LEL VIR Ot ohh S SPORART ELGR her

i ncl udes an operations, manaqger. 73 for nagi the overall systemto
control oﬁﬁ?aﬁ?%n?am?ohﬁFgoafﬁkr8FslPoP Xs&gﬁggyeﬁeBﬁﬁaFﬁ BFMRYr esour ces
to be coq#rolled accordingly. Also provided is a program 74 for the
creation V¥ & policy objects at startup as described above with

To update the presentation information 90, it may
.simply be necessary to change data contained in the style
‘policy tabl_e 32, the themes policy table 33 or the

layouts policy table 35.

Figure 10 illustrates schematically zarpreferred
.embediment in _which the web server 1 1is adapted to
operate in a business environment for a medium to large
scale business. The web server 1 comprises a pfoduction
server 100 responsible for the production of web page
‘information in response to request messages from remote
.user devices 2 and the outputting of response meSsages

- /COmprising the web page code. _As such, the preduction
. -server 100 performs the-functions described abefe as
~being performed by the web server 1 of preceding figures.
Here the web server 1 also comprises a development server
l%s}O; 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




reference to Figure 4. The device identification engine 29 is also
“provided, as described above. Al so, a web application, /g, RL06&ss€es the
received URL request to identify the requested web page and select the
appropri ate docunent of content code 23 for inport to the code generating
engine 21. 24 March 2005 30 Figure 8 illustrates schematically a typical
hardware required for inplenenting the present invention in a small to
noderate sized web server. A personal conputer 80 having facilities for
receiving prograns such as those supgparised in Figure 7 froma portable
storage nedium 81 is connected via a firewall 82 to a router 83. The
rout er 83 swbhsioamietd Py viseatdur glongandimoltgpoweasadan | tie @rdanaln i nt er net
service provider 85 for connection wth the internet 3. Prograns and data
required fosmopesatshgdédheriiedd swwer 1 may be comuni cated fromthe
service centre 5 in the formof the portable storage nedium 81 or

alternatively aphsi gaobioBRef@Midtvea eth Vi Aag N WRkkaradghaas 4 he .
internet 3. As illustrated schematically in Figure 9, the above described

web serverganfes obt Wor Sc&95d g Usaxt i ¥nidld Wisve Lottt £odles t2dy iy be stored
separately frompresentation information 90 so that, when a request -
nmessage 9lpiScesses enabling several levels of tests to be applied

to new software before downloading the new software to

" the production sexrver 100.

It is nécessary for the software operated by the
~production server 100 to be updated periodically to take
a6¢6ﬁﬁt of the evolution of new types of remote user
‘Ldei}i.ce 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
communication of data occurs using the Internet 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 data in a response message
104,

The develoﬁment server 101 on receiving a response

message 104 is used to conduct tests on the néw data and




received by the system the code generating engine 21 is able to generate
dynamically a response nessage 92 containing newy geperat gd web page code
representing the conbination of content code and presentation I nfornmation.
A particular advantage of this arrangenent is that it is relatively easy
to alter presentation information such as style, and thenes including
| ogos for exanple, sinply 24 March 2005 31 by updating the presentation
information 90. Major re engineering of the authored code is thereby
avoi ded. Separate storage may invol¥® location. in separate files on the
~sane hard disk or in physically separate nmenory devices. To update the

present at {05y e SRk itonmoke lecah\ad) Gyt pelore osnuale tte eéddnge data
contained in the style policy table 32, the themes policy table 33 or the
| ayout s pEPREPREEFR e IBW Riay@uést0 il lustrates schematically a preferred
enbodi ment in which the web server 1 is adapted to operate in a business
environnent foRAfterdiesniny lardanstaf ecdhusonessewThelielh sables 1 _
~conprises a production server 100 responsible for the production of web
page i nf emeattcominigadsgbriyent dheedegst oppegeayeerfreamlioémibe theuser
- devices 2 and the outputting of response nessages ;.,,conprising the web
page codeprasivsicion tseerverodddt var apprepriki@® genfeermddst.he functions
descri bed above as ' _

- When updating databases in the production and

development servers it is not generally necessary to

~transmit the entire contents of the database, instead

relying upon editing commands consti;:uting the

~ transmitted data in HTTP protocol accompanied by metadata
in the XML syntax. .

Also illustrated in Figure 10 is a probe siﬁe 105,

- the function of which will be described below, and which

represents a server accegsible via the Internet 3 énd

.having a URL. The physical location of the probe site

105 is shown in the present example to be separate from

;la:-;th_e 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 an encounter fcn'.~
“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 mobile telephone using WAP and including
features which are upgraded with respect to those of

- previous models by a given manufacturer, having for




bei ng performed by the web server 1 of preceding figures. Here the web
server 1 also conprises a devel opment server 101 whighls.f egponsi bl e for
interaction between the web server and the service centre 5 and for
periodically wupdating the production server 100 with new software. Each of
the production server 100 and devel opnent server 101 conprises a
respective processor cluster with 24 March 2005 32 substantially greater
~conmputing power than the personal conputer 80 descri bed above. The

devel opnent server 101 may be regardegd as a series of processors :
perform ng devel opnent and staging processes enabling several |evels of

tests to bgyapphbedqikgeRew: SOkt ¥p1 gy betgpandonnieadi sgok heamevasof tware to
t he production server 100." It is necessary for the software operated by.

the produghi-pBagseHvVEh 2&09nd - the anidaisd teediegilagl byloart akegescount of
the evolution of new types of renpte user device 2 and also to incorporate

new content to Eﬁe QQEiV%%eghésnﬁﬁbdgéﬂgééZAﬁigﬁ@ﬁ seht ge-dds Hgare 10, the

service centre maintains a central r rence dafabase 102 from which

data such u e 4%% 83 e d AL | Yor CHrEINbESESS-1 0 the

_developnen?ageggg% %6%8} |s&§23hnuﬁﬁéation of dai%.occurs using the

Internet 35,20, XM S¥REAXCRE A M58 Yetidritid herdghastaassagsed using
‘110 which is output via the Internet 3 to the URL of the

production server 100.

The production server 100 receives the request
" message 110 and inputs the message to the device
Videntification engine 29 shown in Figure 2 in an attempt
to extract a device type identifier from the ID string
contained in the HTTP header of the request message. The
device identification engine 29 however determines that
the reguest  message 110 contains an  unknown
~identification stream. The productieon server 100 however
~needs a device type identifier to enable the appropriate
policy tables 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
determination 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 conseguence, a new reguest message 112 is output by




HTTP protocol. As illustrated in Figure 10, the devel opnent server 101
periodically requests an update of the policy tables 4D hy outputting a
request message 103 and receives the requested data in a response nessage
.104. The devel opnent server 101 on receiving a response nessage 104 is used
to conduct tests on the new data and 24 March 2005 33 may be used to nake
| ocal - adj ustments for exanple to add appropriate new | ayouts. After
~testing and nodification, new policy tables .are comrunicated fromthe
devel opnment server 101 to the prod@@tion server 100 via appropriate
firewalls., Wen ypdatin at abases,  j n.the production and vel opnent
servers.iFhPsdﬁﬁﬁcﬁe%erg?gytﬁ%%@@%EF?dtBO gﬁﬁngﬁ?%etﬁ%t%n%ggé contents of

t he dat abase, instead relying upon editing commands constituting the
transnmitted dafhei retdbRP piseochPS acovsHiisf®dthe npderfatficatiolhe XM
syntax.. Also illustrated in Figure 10 is a probe site 105, the function
of whi ch @kringecdataineédibetiaey, ragdeshi BASSAEgRr b5emRd alge?RER accessibl e
via the Internet 3 and having a URL. The physical |ocation of the' probe
site 105tpsexhoamt ispmenhbagiesthfornabpr 39D Yoo LB RPBNENF¢3FORhe | ocati on

- of the web server 1. Figure 11 illustrates schematically the manner. in
: protocols and capabilities of the device 2. This limited

_information is sufficient to enable the probe site 105
to generate a probe 113 in the form of an agent which can
be processed by the browser of the device 2 and
.¢onstitutes software which can be run by the processor

- of the device.

The probe 113 is transmitted to the device 2 in a
further messagé 114 and on receiving this message the
browser of the device displays a standard response web

”page' to the wuser while processing the probe in
background.

The probe 113 causes the device 2 to generate a
= further réquest message 115 which is addressed to‘the
- probe site 105  and which containsr more detailed

information of the capabilities and protocols associated
_,With.the deviée 2, in accordance with the information
. reqdes;ed by the probe.
. ‘The probe site 105 responds with a further redifect
message 116 which is transmitted to the device 2 and
Ainstructs the device to ;edirect the requeét message ‘110

to the production server 100. The device 2 fdllows this




whi ch the production server 100, probe site 105 and service centre 5
interact in response to an encounter for ,,the first thngwthgea renote
user device 2 of a new type. .The new type of device 2 may for exanple be
the latest version of a nobile tel ephone using WAP and i ncluding features
whi ch are upgraded with respect to those of previous nodels by a given
manuf acturer, having for 24 March 2005 34 exanple different display
capabilities such as an increased size and the ability to display col our

i mages. The user of the new device 23@yishing to access the web site
_provided by the web server 1 actuates browser software within the device

to generate@iretbst RS SAGHutllh Whikthds pogpekdt ikdsddge | DL BINEt 3 toO
the URL of the production server 100. The production server 100 receives

the request nmegsagg. Js]aer@QleenQHtéu?%ﬁtﬁ?ﬁ&?ﬂﬁetPeéff’egevlﬁ&&

identification engine '29 shown 1n Figure 27in an attenpt {o extract a

devi ce type ¢ denid fi&fbd LQiet 'j@zs'é)eﬁ&éig%o{f@ié&'f&ni %@ﬁ%ﬂﬂfs header of

t he request nessage. The device identification engine wever

det erm nesgd hate ddher{EAUESIt ESSALES 1%&@@%06%Mé@me of

identification stream The production server owever needs a device

type identidd ebxi8renabl et R ARREPPELRI8e ROl £8bLESst QrPaaccessed,
the device ID 45 being an essential input to the code generating engine 21
as information retrieved in message 115 by the use of the

probe 113.

The service centre 5 stores the received information
for later use and processes the information to generdﬁé
a temporary update message 119 which is transmitted to
the production server 100 and contains a device
identifier to enable the code generating engine 21 to
generate the web page code as fééuested by the user of
‘Eﬁe 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 -
thé nearest appropriate existing device type identifier.
‘anseqneqtly, the web page code generated may not be
Qerfgdtly éaited to the new-device 2 but will generallf
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




illustrated in Figure 4. The production server 100 responds to this

- determination by the device identification engine 29 by, ,gesergid ng a
redirect nessage 111 which is transmtted to the new device 2 and causes
the device to redirect the request nmessage 110 to the URL of the probe
site 105. |In consequence, a new request nessage 112 is output by 24 March
2005 35 the device 2 and transmitted to the. probe site 105. The probe site
105 anal yses the identification strijg. contained in the request message
112 and is able to extract sone basic information as to the conmunication

protocol s aafoeaRabbAI ti RS Rfidde eMi s 2 polhicy | ikmbhed . infegmtion is
~sufficient to enable the probe site 105 to genérate a probe 113 in the

form of aniRgenRka¥hbshn@an tish phecessetudyat e brgusern.@f (hgadevice 2 and
constitutes software which can be run by the processor of the device. The

probe 113 ¢Smhtansatédad thelddvéEypagne dd-dor Wil REL TESSAGE1J4 and on
receiving this nessage the browser of the device displays a stdndard

response IBdingadsddo tdeupdateWtile BROESIFNG £ NenRl Ghe,dd+ AGEKar ound.
The probe 113 causes the device 2 to generate a further request nessage

115 whi ch ¢ereskdressed to the probesite 105 and which contains nore
detail ed

In this way, the above system is capable of
continually reacting and adjusting to the evolution of
neW'devices accessing web sites via the Internet, without
nécessarily being provided with advance notice by the
manufacturers of the new dévices or the direct provision
by them of detailed technical data. Optionally, the
service centre 5 may request such data by contacting the
manufacturer, but this need not be obligatory to.obtain
:Satisfactory operation. o
Figure 127111ﬁstrates_an embodiment in which the web.
server 1 is provided with a cache memory 120. & gateway
server 121 acts as a gateway interfacing with the
=_:i.rﬁ:e.‘rnet 3 to receive requesf messages Lrom remote-user
devices 2 and to respond by sending the requested web

page code 122 either by requesting the dynamic generation
':of the web page code from a dynamic woxrd paée serve? 123
'“or, if the requested web page code already exists as a
 static web page in the cache memory7120, retrieving the

web page code from cache memory.

The dynamic web page server 123 functions to




information of the capabilities and protocols associated wth the device
2, in accordance with the information requested by thg ptphe.odhe 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 24 March 2005
36 redirection and outputs a further request nmessage 117. At the sane tine
as outputting the redirect nessage 116, the probe site 105 sends a
notification nessage 118 to the servide centre 5 to informthe service
centre of the existence of the new device 2 and to pass on the

i nf or mat i odynanicelky genpresegethid Swbh thegeuseodsd fhe ther ohenidsl. The
service centre 5 stores the received information for |later use and
processes d&ecihbednwbioye tesgeaertdie devieapdryry apgdatafiessade 119 which
is transmtted to the production server 100 and contains a device

i dentifierexbrapbdfiefroe tbheergeravad MRlenmigrest] angl tJenesteoxedhe web
page code as requested by the user of the device 2. The web page code is
“then transaPitenttocddc? hseeriespondang tespods@essage 120. The tenporary
updat e nessage 119 generated by the service centre 5 provides the
production serveigdf® wilh ilhesteatest appsapticdBleXiidie ngsteysce type
identifier.
' ~ carried out by the processor of the gateway server 121.

At step 130, the gateway server receives the URL requeét
.and extracts the device type ID 45 and identifiés 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 page code already exists as a static web page in
the cache memory 120 for this device type ID and URL and,

~ if available, 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 dynamic 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 pagelcode.
At step 135, the gateway server 121 outputs the web

page code to the remote user device 2 via the internet

3.

Figure 14 illustrates schematically the steps




Consequently, the web page code generated may not be perfectly suited to
the new device 2 but will generally be capable of beingu,ptierpiet ed and
di spllayed by the device, for exanple using -default settings of the
browser. The service centre 5 is then required to update the central

- reference database 102 with appropriate 24 March 2005 37 information

i ncluding revised policy tables. This information may then be included in
t he next update conmunicated to the developnent server 101 for ultimately
bei ng used to update the database of 3he production server 100 In this

way, the abov S C abeof ontinually reactin ustln to
thg evol ut¥ ’X %e%r‘&l&iﬂ CEt® aELBEL g %btg 3 ?ch‘(ge Pgt er :

Pt éérc{ﬁ%tg wi t hout
ril beln I‘OVI ded wi th advance notl manuf act ers of the
e ol el PES RR e FhtTeRon RE s A P Gat o,

t | tr h data b t th
R e R e fié%gse%tﬁ R i o) |

operati on. 3 gur e e12 ‘J: cLustr Jg{lpenbodi ment i.n whi v_ge server 1
is providef w th & cdcne A et ey vé erﬁe actPSs

_' ?Ztrg\tNgy u!s e@r,c?ér{taff FLES S Vg.rgf'oxtm :Lonntaer{ ez{nfc"oén?a{f&ne \dor{velt! e?romnqa'xs ag es from

_ URL required to identify the document of centent code 23.
The required content code 23 is retrieved from memory and
. is processed in the run time environment 46 of the code
generating engine 21 to produce the required ‘web page
code at step 142. |
At step 143, the dynamic web page server 123
determines from the content code 23 whether the. resulting .
. web page code is flagged as beiné su_i-tab.le for being
- stored in cache memory 120 and, if_ 50, determines from
the content code the period for which the cache memory
version is to remain valid. This information at step 144
is used to create metadata which is added to the file
_ containing the web page code and which at step 145 is
output to the cache memory 120 to be stored for the
validity peric_;d. -
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 c¢ontent ~code 23, the author

therefore has the option of adding extra attributes to




devices 2 and to respond by sending the requested web page code 122 either
by requesting the dynam c generation of the web page spdg.fyfagpa dynam c
word page server 123 or, if the requested web page code already exists as
a static web page in the cache nenory 120, retrieving the web page code
from cache nenory. The dynam c web page server 123 functions to 24 March
2005 38 dynamically generate the web page code in the manner descri bed
above using the device type identifier 45 extracted fromthe received URL
request and the stored content code 23 Qprresponding to the URL. Figure 13
illustrates schematically the steps carried out by the processor of the

- gateway serveloaths tAlgsStanadBtne WiRALEVEY ASEVER! ROBMEIAS Bl

request and extracts the device type ID 45 and I den I'es the

the content codm 23 Wachedcandanes 1digy ws&aﬂ%ﬂainnesiiaa % che
generating the required web- page code. At step the gateway server 121

queri es whet hevemoldye welthe agke:d Gfen) aﬂyoemttgsasmg‘, stak dw;,l% ein
the cache nenory 120 for this devi cextv;/pe I D and URL and, h% a a#%g

retrieves at dinép Ifndye ivbtRaoRasREe. WHidwt oe&eﬂa@.@e eit(’i]fms%%% nemor y
120, - the gateway server 121 requests at step 133 fromthe dynam c web page

server 123 thpagesefati which the vaalidiage KasceRpired.

In Figure 12, a set of pages of content code 23 is
represented schematically together with respectifre cache
memory control data 124 for each page, the control data
being set by the author of the page to determine the

above instructions for caching in memory 120.

The generation of code by the code generating engine

21 has been described above with reference for éxa.mple
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 ratrieved from date storage. Data
objects such as image files are therefore imported for
inclusion in the web page code which is to be output by

~ the code generating engine 21.

The authoxr of the web page may author a éomponent
te 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 rand such  that

different hierarchical levels correspond to differant




transmts the device type ID and URL details. Accordingly, at step 134 the
gateway server 121 receives the newly generated web pagencogdeqAt step
135, the gateway server 121 outputs the web page code to the renote user
device 2 via the internet 3. Figure 14 illustrates schematically the steps
24 March 2005 39 perforned under the control of the processor of the
dynam ¢ web page server. At step 140, the dynam c web page server receives
. the request for generation of the web page code and al so receives the
"device type identifier information adid information derived fromthe URL
required to identify the docunment of content code 23. The requjred content
code 23 i scaphbiidieilesrofmranaiiey UseF dpEiFLScessads ﬁuﬁﬁgrfﬂﬁ thée
envi ronnment 46 of the code generating engine 21 tqQ produce the required
web page codteat stepgeld23 Amast eglefidde { HOXymafitt I PaGe SBFver 123
determ nes fromthe content code 23 whether the resulting. wep page code is
fl agged asappipgrieteabeesion beihg utibiegd; Hordeh n‘é?r\%?*?e 1‘268%nd, if so,
determnes from the content code the period for mhiih thg gfchg menory
versi on i sIPo4behui entering dahia khformatroRogens: BL1Y tABIGs3d (o create

met adata which is added to the file_ containing the web Eage coge and whi ch
at step 14Bsj §¢llustrated in Figure 3. The component policy table

* may then follow the hierarchy of Figure 6A to enable the
:data_;object version to. be defined for each possible
~device type ID. This approach is referred to hereafter
as defining data objects in terms of targeted content
éince it is the author of the code which targets the
particular version of the data object to be used for each

remote user device 2.

Alternatively, a number of versions of data object
may-be provided in a hierarchy with characteristics of

. each version of the data object being described in
associated metadata for each version. Automatic
Wmselection of the appropriate version may then be_made
“using a componenﬁ logic software module 150 as

- illustrated schematically in Figure 15.

The component logic software module 150 selects the
: apéropriate-version on the basis of the data §bject
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




output to the cache nenory 120 to be stored for the wvalidity period. At
step 146, the dynam c web page server 123 outputs the,mweh.paggyeode to the
gateway server 121 to be received at step 134 as descri bed above. Wen

aut horing the content code 23, the author therefore has the option of
adding extra attributes to 24 March 2005 40 canvas tags to define whet her
or not the resulting page can be cached and how long it can remain valid
in cache nenory. The cache nenory 120 wites new cached pages into nenory
in the manner which overrides any staqpred pages for which the validity has
expired. In Figure 12, a set of pages of content code 23 is represented
schenmat i catd ybé hgetdre runtaryatesh esdn twen ¢ apdleectnienory control data 124 for
each page, the control data being set by the author of the page to

determ ne the ®ROVECHASHeia®iSid 06n§EBI N ikkyTeEBEY-a$80.ushiiRy generation
of code by the code generating engline 21 has been described above with

reference dofth&xanghe off0 tARRRAUK dobesd shovmthrgbibel icu:dined for
creating Content code 23 for generating an exanple web page. Typically,

as in thi sexamich. t heagxeedhtoReQly t HRG CPRéE*ASDES 2chdY ddw code
generating engine 21 will require content to be retrieved fromdate.
storage. [pdrerahimfiengideh2 asid mgeaatild eF aetetbevel pramiimpnised for
| of both targeted content and untargeted content
selection, thereby providing the author with the freedom
~ when authoring the content code 23 to either define data
o_bjéct versions or leave selection to be automatically
processed using the component logic software module 150.
Figure 16 illustrates schematically the manner in
which both ‘targeted and untargeted content ﬁtay 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 :i_xﬁported, the code
generating engine 21 attempts at step 162 to import aﬁ
author defined version of the data object. If it is
determined at step 163 that such an author defined
version exists and it is successful_ly imported,
processing continues, determining at step 164 whether any

further data objects remain to be imported. .




inclusion in the web page code which is to be output by the code
generating engine 21. The author of the web page may apf hatqa 2gerponent
refer by nane to a data object to be inported. Different versions of the
‘data object are stored in a data structure which is hierarchical and such
that different hierarchical |evels correspond to different 24 March 2005 41
~capabilities of remote user devices 2. The author of the content code 23
may define for each object the appropriate version to be utilised for each
device type -I1D 45 by entering data*$n a in conponent policy table 37 as
“illustrated in g The, conponent pojlcy tabl e then follow the
hi erarchy of FllgFf%.l glogﬁv?o ehabI%-She 16dat’st offfect® ser%‘?%‘ﬁ”i’]oe B€ defi ned
for each 035|ble eV|ce t ID. This roac ferred.to hereafter
& %17 §BPEa” crt tned

as defini iy datra obydct st ne o t dPGEPEd ¢ sVEEEIPRi s the
aut hor of e.co rgets t.h partic rsion of the data object
to be use&m%mes rg%%ﬁ%'user gﬁic % A&P gﬁ? | y PG RBer of

REE Oy Pl ekt
A RSB A e
modul e 15%é¥§cted data object version is then imported and the
ﬁcode generating process continues. When it is determined
..at step 164 that no further data objects. are to be
imported, the remaining processing to generate the web
. page code is completed at step 167 and at step 168 the

completed web page code is output.

Figure 17 illustrates schematically the manner in
which data objects stored in the database 19 are stored
_ip a hierarchical_data structure to allow the éomponent
logic software module 150 to automatically select the

appropriate data objéct version..

If for example the author designs a web page in
‘Pwhich a video clip is to be displayed at a defined'area
of the screen of a user device in the form of a personal
.computer, the video clip is stored in the database 19 as

- .a videq data object 170 and an associated compénent name
,171 is devised to enable the code generating engine 21
to reference the video data object 170 by name. The
Video data.objéct 170 is characterised by meﬁadata 172

. stored in association with the data object and contains




illustrated schematically in Figure 15. The conponent |ogic software nodul e
150 selects the appropriate version on the basis of thg datn g4 ect

net adat a, | ayout considerations defined by the |layout policy table 35 and
i nformati on about the device provided by the device policy table 30. This
approach to selection of the data object version will be referred 24 March
200542 to below as untargeted content selection. The code generating
engi ne 21 may operate using either one of targeted content or untargeted
.content  selection. Alternatively andigreferably, the code generating
~engine 21 is capable of selectively making use of both targeted content

and untargghed ¢98188t susehesnenforhenebyopponeatnliohhe avrbearai th the
freedom when authoring the content code 23 to either define data object

ver si ons omoligavelsel ecthmaket & e aniianaiicaldsy topibetssedaugitgnt he
conponent |ogic software nodule 150. Figure 16 illustrates schematically

the manner usBr WBvLBe bDtds tdsphiad mndaviicar geped identefieiraysbes utilised.
At step 160, content code 23 is input to the code generating engine 21

t oget her. wehpabhe d€vieeeliyfieg bRd48iapllagingt ehelbidebechipcessinng of the
.code is started. At each instance of a conmponent of the content code 23
requifing ghdatdatabpbgecto be inported, the code

The author may also store, as shown in Figure 17,
different versions of the video data object suitable for
use by different device types, each accompanied by

respective metadata.

The author also stores in the database a
photographic image data object 173 with associated
-metadafa 174. Similarly, the author may store a set of
related photographic image data objects 173 having
attributes appropriate to differeﬁt device 'typels and
accompanied by respectiﬁe metadata. If the component
1ogic software module 150 dete;ﬁines 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 fail
back pbsition enabling a static photographic image_ﬁo be
rendered in place ofrthe video clip. The photbgraphic
'image will therefore generally display related subject
matter and may for examplé'comprise a still taken from

the video clip.




generating engine 21 attenpts at step 162 to inport an author defined
version of the data object. if it is determned at sggpM;gglgggg such an
aut hor defined version exists and it is successfully I nporte processi ng
continues, determining at step 164 whether any further data objects renmain
to be inported. 24 March 2005 43 |If however at step 163 it is not possible
to successfully inport any author defined version, ,.,processing continues
with step 165 which requires operatiop of the conponent |ogic software
nodule to identify the appropriate object version. At step 165 the

sel ected data oljhect aNerss Omays higB idmast edpand {hie erating
process continues. Wien it is determned at step 164 that no further data

obj ect s. ar griaphlie :Llrrrﬂgfy a td1ejdcaime] 78 ng; 9150&§§§<':£'9 Lq geRel the web
page code is conpl eted at ste6h§%7 and at étep 168 t t conpl e%g% web page

code is outpet. Eigunendd i lUnestaadins %ﬁkﬁr@t{ﬁéﬁlékégeopgagﬁﬂeﬁ whi ch
data objects stored in the database 19 are stored 1n a hierarchical data

structure igwaphliew inegeogpeaetbidd Cwseht Wiy é@%¥#é3&é9ahgt
automatically select the appropriate data object ver si on. ?br exanpl e

t he aut hor sdésegnstca debr@eger i aev%bc&lgvélsj deopgbi %f&ﬁ_)ﬁfb bﬁmﬁbém ayed at
a defined area of the screen of a user device in the formof a“personal
constitutes a further fall back position for use if an
-“appr0priate version of photographic image is not
available.
The author may also enter additional fall back
positions such as simple text objects 177 with associated
metadata 178. The text data object 177 represents a
final fall back for situatiéns where. the component logic

software module 150 determines that even the graphic

image 175 cannot be rendered by the user device 2.

The data objects 170, 173, 175 and 177 are stored

in the database 19 in a hierarchical data structure as:
-ﬁ;llust;ated schematically'in.Figure 17 in which different
.;1evels of the hierarchy correspond to levels of.user
 device'capabi1ity. The text data object 177 is in this
._example a root level of the hierarchy iepresenting the
;lowest level of capablllty of 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




conputer, the video clip is stored in the database 19 as a video data
object 170 and an associ ated conponent nane 171 is dey] sgd.t 9qoghabl e the
code generating engine 21 to reference the video data object 170 by nane.
The video data object 170 is characterised by nmetadata 172 .stored in
association with the data object and contains 24 March 2005 44 data fields
sufficient for the conponent |ogic software nodule 150 to nake a

determ nation as to whether a given wuser device 2 as defined by device
type identifier 45 is capable of red&i ving and displaying the video clip
from the data object. The author may al so store, as shown in Figure 17,

di fferent 9kistons/bf tife thadasadadgvebpedtisuidemtefiod asideebyadi fferent
devi ce types, each acconpani ed by respective nmetadata. The author al so
stores in @heogkehbBESewithpHst ddcaphild itfage #ersdeshjwdded 3Lips h
associated netadata 174. Simlarly, the author nmay store a set of related
phot ogr aphPet invajaashe abjléity 1gTengdprnphohpgrapbiesimpgesprile to

di fferent device types and acconpani ed by respective netadata. |If the
conponent COERARERof LQALe MRkiFensongdet? nilfls Wil chrdembt aditam 172 t hat
none of the video data objects can be displayed by a user device for which
the web padRledtelis cdidy ¢he ysasefpyiptepat®ddaiiel bRl idF phirg i mage

represents a fall . s
a mobile telephone with WAP facilities, the module 150

will select the graphic image data object 175. if
however the user device 2 is identified as being a
conventional mobile telephone without WAP facilities then

‘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 link, a WML link, an email link or

A S_imply a telephone number for autodialled connection in

“the case of the user device 2 being a mobile telephone.

A furt.her 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
use 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




back position enabling a static photographic image to be rendered in place
of the video clip. The photographic inage wll therefgfﬁa%%pQB ly display
rel ated subject matter and may for exanple conprise a sti taken from
the video clip. 24 March 2005 45 The author may also enter into the

dat abase a graphic inmage data object 175 with associated netadata 176.
Simlarly, the author nmay enter a set of related graphic imge data
objects with respective netadata, suited to different device types. The
graphic image constitutes a further*fall back position for use if an
appropriate version of photographic inma | S _Nno avail abl e.. The aut hor may
al so ent ePrﬁﬁﬁ?PFoﬁﬁ‘?m?g?g'ba%gquf)lo%ril tl?agﬁsbes@c S STs i HST %at%éft O%bj ects 177
wi th assogj at ed ada The |- 7 p ts a final
fall back%bgrm%F?gg%?oﬁééﬂhéggyfﬁg %%ﬁ%oﬁ%ﬁ% ?gggg% ééf?&gréggggule 150

det erm nes.t hat eyven - gk aphi hggg cqggg; .endey ed_hy the user
devi ce 2.8?h3§5%t%§%%%2§%g£%$o? 173, 1$§$§§8 1 ar§3§%g$% 'iﬁgthe

dat abase ' Lerar chi:c t -ruct-yy e N sghematical ly
in Figure&%yé?ﬁgﬂggc%gd%%ﬁgggﬁﬁél?E%éf% 3#{fﬁ%aﬂf%éagéﬁég%gg?eggond to

| evel s ofﬁHQeéngggiﬁg%g?ﬁgghhhgy. The text data object 177 is in this

exanpl e a'roo evel I erarchy representing the

The use of the above hierarchical data structures
provides an efficient method of asset management for the
system -where the assets comprise the collection of data
 objects which are capable of being delivered in web page

- code form by the system.

Figure 18 illustrates the manner in which data in
the form of text may be stored in.a'hierarchical data
structure to enable different versions of the text to be
retrieved to suit the capabilities of the user device 2
and the prefére-nées of the user. The full text in
-English of a document object is stored in box GB TEXT 1,
suitable for example for display on the screen of a PC.
‘A reduced version 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 edited 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 display in a mobile

_ telephone.




| owest | evel of capability of the user device 2 and therefore representing
the ultimate fall back position. If for exanple the usgy deyvicg,2 is
identified by device type identifier 45 as being a personal conputer, the

~conponent | ogic software nodule 150 will select data 24 March 2005 46

object 170. If the user device 2 is identified as being a pocket PC w t hout
the ability to render video clips, but having the ability to render

phot ographi c i nages, the conponent |ogic software nodule 150 will sel ect
data  object 173. if the user device4®3 is identified as being a nobile

tel ephone with WAP facilities, the nodule 150 w | select the graphic

i mage data obj eacll76f ifthehewsssrt t herssensdeviecei itdei dorgliifsked as bei ng
a conventional nobile tel ephone without WAP facilities then text data

obj ect 177lamduadee. sel@etrespFhdihgertaxthi chliedasa st r tbeurBrappiies to
other types of data object to enable appropriate data objects to be

sel ect ed, handungexarplconbairied das FRoOTEXHel welR 1§ 260HR TRXT 3 ng a |ink
of sone sort. The link nmay conprise an HTM.L |ink, a WML |ink, an enail

" link or = simb|ER &B¥ ephorbimihielyf odabatodiettedcenaiotiionext the case

of the user device 2 being a nobile tel ephone. A ft_thher exanpl e of data
obj ect s whithtbgn Grrraec ags ngrehecontrltashponeE n&BXT <Lt hat  of

script conponents such as JavaScript and WML Script where the
: "DE TEXT 2, DE TEXT 3 and DE TEXT 4.

The data obijects are addressed by component name 171
and a language identifier 180 which in this example
indicates whether the English, French or German text
version is reguired.

The language identifier -is input to the code
generating engine 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 preferenée by- 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
indi'c:alted by the metadata 181 as to whether a given
object is appropriate for retriéval' for a given remote
user terminal. The optimum data object may thereby be
. selected by traversing the hierarchical tree structure

of Figure 18 until the appropriate data object is




sanme content- may be witten in the appropriate script for wuse in different
devices. The author may therefore wite data objects inulhg v¥asd ety of
required script |languages for storage in the hierarchical structure of
Figure 17 and retrieval in response to conponent name.- As in the 24 March
2005 47 previous exanples, selection nmay be made on the basis of the

net adat a acconpanyi ng each data object on the basis of thecapabilities of
the renote user device 2, as determ ped by using the device ID 45 with
reference to the device policy table.” The use of the above hierarchical
data structdrg8sedlrovides an efficient nethod of asset nmanagenent for the
system where the assets conprise the collection of data objects which are

f?f’ﬁ?l?a?fesb?h? ey SOt L e hERRE T £ i SRttt SRy Shebt ored i n
e retrioved s SHATHTE céi%% 1 6“320 eha B ity EBS oVt ne
preferencepahygh 9P end% ol ! ghitfalfoo Saglash o2, dosyent obiect I
e gt oL BN T SR B

conputer Oﬁréﬁgﬂiﬁgléﬁr8§na response message containing an amount

- of code which is greater than the available memory

‘capaciry of the remote user device 2. For small memory

devices such as mobile telephones, overloading 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 is in practice

jdiffiCulﬁ to predict with certainty the actual amount of

dode which will be output from the code generating engine

;21 solthat a.solution is to additionally place a device

such as the pane dissector 190 downstream of the code

gener%%ing engine 21 to trap the outgoing code and

. measure the code amount.

' If the code amount exceeds the indicated avallable

data capaCLty of the user device 2, the dissector 190 is

- arranged to automatically divide or dissect the document

iﬁto a number of frqgments,.referred to herein as shards.

As illustrated in Figure 19, the pane dissector 190




size. A smaller still version of edited text is stored in data object GB
- TEXT 3, suitable for display in a hand held device of2] mitedepenory and
finally GB TEXT 4 contains a mininmal text version for display in a nobile
t el ephone. 24 March 2005 48 Each of these. text versions are in the

Engl ish | anguage. Corresponding text objects in the French |anguage are
contained in FR TEXT 1, FR TEXT 2, FR TEXT 3 and FR TEXT 4. Simlarly,
data objects containing text 1in the German | anguage are contained in DE
TEXT 1, DE TEXT 2, DE TEXT 3 and DESPEXT 4. The data objects are addressed
by conponent nane 171 and . a |anguage identifier 180 which in this example
i ndi cat es WRAEEKERSt RBEEAGNESKE tRehdeRtiGdafarf T eSaomvehai 8aviger equir ed.
The | angua identifier -is input to the code generating engine in

addi ti on tggFﬂElﬁéWEéON?%%l% 9 1375 CAArESPeSekPaleRdCE BALi®E body of

t he reques ssage geperated by the browser of the renpte user device 2
in responstangin t %%ééFu§§? ﬁ%ﬁ#ﬂ?@ﬁ@b By oMethgseflevigen BYPehe t ext
- data objecta Sﬁg?.as g% TEXT 1 hfs associ ated netadata 181 indicating the
rel evant DPAFBREELPE &% HRVDbIRRIC PREPLEI FRRACEF t PEuItdie thEeTsi ze of
code repregenting.,the text. A decision may thereby be nmade on the basis of
. ae (=
the size of°YHECchte

If division of the pane is appropriate, a first one
of the resulting shards is output by front end processor 7
190 and the remaining shards are stored in a buffer
memory 191. The front end processor 190 may then respond
to subsequént requests from the user device 2 by
supplying in turn the remaining shards in respective
response messages.
Figure 20 illustrates schematically the proceés of
 dissecting a pane, the term pane in this.context being
.ﬁSed 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 45 and 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.




i-ndi cated by the netadata 181 as to whether a given object is appropriate
for retrieval for a given renote wuser termnal. The opf Al dasa obj ect
may thereby be selected by traversing the hierarchical tree structure of
"Figure 18 until the appropriate data object is 24 March 2005 49 | ocat ed.
Figure 19 illustrates a further enbodiment in which a pane. dissector 190
is provided to nodify the output produced by the code generating engi ne
21. Such an arrangenent is advantageous in preventing the transm ssion of
~a response nessage containing an anotht of code which is greater than the

avai |l abl e nenor aC| he renot e.user. . devi 2.. For || menory
devi ces such a&xhn é%% EHbersda Fﬁ&ogheﬁgavaﬁteﬁpgﬂ%hpac|ty can

~cause the nl rocessg the d vige to, crash nter si tuati on.
Al t hough t hot - o?oﬁhghgon %to%becﬁkhﬁﬁ%eﬁgl%fr%§p8%seg%b gueries

f h | f th
désrlzuc + %¥I%§Ep$§§F|cesagoéflculkgsge%ggg C§e93§%5%%$ alnt§¥¥ﬁe ;cfual
arount O sl MY CBedhboROoOUkRHL LROMLHE CAURCPENGILLRG, B0 Ne 21 O

that a sofution i$ t9 & d I ona | acé a device suc e
_dlssector %OdTﬁge he code generating engine 21 to trap the
out goi ng Eode “an Fhe code anmount .

If however the amount of codelis greater than the
available data capacity, the dissector at step 205
dissects the code into a number of shards, each shard
having an amount of code less than the available data
‘capacity. At step 206 the shards of the divided pane are
stored in buffer memory 191. At step 207 one of the
shards 1s .output to the server for inclusion in a

response message to the remote user device 2.

Figure 21 illustrates a pane 210 from which regions

' A, B, ¢, D, E and F are dissected to form shards 211 to
.216, each of which is separately stered in the buffer

memory 191 and may be transmltted in separate response

'messages to the remote user device 2.

Figure 22 illustrates the additional use of a memory
referred to below as a user session memory 220 for
storing infprmation defining a user session under
circu@etances where the messages between the servef aﬁd
user device 2 are fragmented fo take account of the

limited data capacity of the user device.

A typical example of when such an arrangement is




if the code anopunt exceeds the indicated available data capacity of the
user device 2, the dissector 190 is arranged to autonyiiwgalyl yodiVvi de or

di ssect the docunent into a number of fragnents, referred to herein as
shards. As illustrated in Figure 19, the pane dissector 190 24 March 2005
50 receives the device type identifier 45 fromthe device identification
engi ne 29 and addresses the device policy table in order to determ ne from
the device type identifier the avail able nenory capacity of the user
device 2. If division of the pane is gppropriate, a first one of the
resulting shards is output by front end processor 190 and the remaining

shards ar e agiporogeriatea bsif frhen penbsym 191117hg brertigpd iy oggsgar 190 may
then respond to subsequent requests fromthe user device 2 by supplying
in turn theomgdetidigis ander Bessdpect | Vor hdsRoBapatEs$agesicEsgure 20
“illustrates schematically the process of dissecting a pane, the term pane
in this cosuelt asepegsonsddcbnpitdisat £t ai sveibpags iddeFdedat eobg
transmtted to a renote user device 2. At step 200, the code representing

the pane i $° Benpravedefyin he siodfegenerahi 1g €hgiverbnd@sedtpa t he
device type identifier 45 and the nature of the request nessage received
vi a the infermett®. contain multiple fields for completion by the

user.

For example, in Figure 23 form 230 defines multiple
data fields 231. For a device 2 of limited capacity, it
may be necessary to fragment the form into a number of
fragments 232 to 237 which contain respectlvely'portlons

&, B, ¢, D, E and F of the form 230.

During a user session, the form.230 isfdiésected
into the fragments 232 to 237 and the corresponding code
7f0r each"fragment.stored in buffer 191. Initially only
fragment 232 is transmitted to the user device 2 and'ﬁhe
user responds with a response message whichris processed
by the server 1. The response corres?bnding to data
fields contained in region A of the form are stored in
the user session memory 220. The next fragment 233 is
transmitted to the user device and the corresponding
-response stored in the uéer sessionﬁmemory; This process
_is repeated until the final fragment 237 is transmitted.
The reséonse 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




At step 201, the code output fromthe code generating engine 21 is

recei ved and neasured by the pane dissector 190 and at4 si:epn 2@3s5t he pane
di ssector accesses the device policy table to | ook up the data capacity of
the renote user device 2. 24 March 2005 51 At step 203, the pane dissector
190 determ nes whether or not the anount of code is equal to or less than
the data capacity of the renote user termnal 2 and, if so, at step 204
out puts the code without performng 2Ny di ssecting step. If however the

-amount of code is greater than the available data capacity, the dissector

at step 20; Lssect h I r a hard havin
an_anngnt @FS§%§§f|g§§§tﬁgﬁ t é£§%giF%ﬁ#£P§gtgk 22%%5???5 §§s§ %% 206 theg

shards of hBRoE,VHE8d; RABENE] Ere IR Ghd MR TRIOLY 498, Alogiep 207

one of the shafds is -output to fﬁ% server #br inclusion I'n a response

' t ! FCf 2 Ll 210 f
message OthEeféﬁiﬁg?fﬁaﬂﬁﬁDﬁ dent s i FWR L1 b Hé#;%r ﬁé%%sr%%ﬂg 1 rom

whi ch regions A/ . E and F are"di ssected to lto

216, each ghpwWabelibs sgparately stored in the buffer nenmory 191 and may

be transmitied in separate response nmnessages to the renpte user device 2.
Figure 22 illustrat é%g ddit.i onal use of. a menory., .referred to bel ow as
a user session %é%nﬁén :ﬁ%gm;c%.%he Sr 1S divided info regions

A, B, C, D, E and F is defined by the author as part of

the layout policy.

?he code transmitted to the user device 2 ﬁypically
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 formffilligg. The script is generated by the code

.Ngenerating engine 21 based on the tags written_by the
author who igp}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 numé;ical field, numerical value limits may be applied
for validation purposes.

_.The manner in which the script code is generated by
the code‘qenerating engine 21 depends upon the version
of script language appropriate to the remote user dévice

2, as indicated by the protocol policy.

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




storing information defining a user session under circunstances where the
nmessages between the server and user device 2 are fragmeatedbest ake

account of the linmted data capacity of the user device. A typical exanple
of -when such an arrangenent is 24 March 2005 52 appropriate is when a form
~filling exercise is to be conpleted in a user session. For high capacity

devices such as personal conputers, it is commonplace for a form to be
provided in a single screen to the user and for the formto contain
multiple fields for conpletion by thes user. For exanple, in Figure 23 form
230 defines multiple data fields 231. For a device 2 of limted capacity,
it may beyirgcessarY nhopfsegeEig tdvdosmchnae & mawiler teflephoagment s 232
to 237 which contain respectively portions A B, C, D E and F of the form
230. Duri g awhseh seasiaatidhe foles 230ré s afipmlsiest ety | pbotwheef r agnent s
232 to 237 and the correspondi ng code for each fragnent stored in buffer
191, | nitieatilgtiond yin fthegpeotel3dri sxt$Msmatd exk tthe kdeviser. dEuwi ce 2 and
the user responds with a response nessage which is processed by the
server 1. tHies r £éapbaneegorthes pondk ngeheraatiag fergfidse cdt aisnedotn regi on A
of the formare stored in the user session nenory 220. The next fragnent
233 is . tramgnirdddtbo deremser devipe aful t heassmissponditeg the

device to perform the validation steps since it is

sufficient to provide validation parameters in a format

dictated by the existing software within the user device.

.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
generating engine 21I. The style sheet may be shared
across multiple pages. For those devices where the
available protocol does not support style sheets,
additional code is generated by the code generating
engine 21 to create a visual effect in the reSu_l_ting
displayed pages which emulates the style sheet definition ..

defined by the author.

| For example, HTML 4 browsers can apply style sheeté

. to received HIMI 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.




response stored in the user session menory. This process is repeated until
the final fragnent 237 is transmtted. The response tfy Whi& Le@ggnent F of
the formincludes actuation of a submt button 238. If actuation of the
submit button 238 is contained in the final response 24 March 2005 53
~.message,- the information required in the user session nenory 220 is

.conpl ete-and the conplete set of data from the formfilling exercise is
passed to a data processing application 239. The nanner in which the form
is divided into regions A B, C D> and F i s defined by the author as

part of the |ayout licy. The code.trangnm.tted t he use ice 2
typically als fgncﬁu& S St i]iﬁql%fé’??%i ?ﬁsftlpﬁcttﬁ%nssrﬁyollrje oéf)tég%t\{i ng the

b f. th t devi f Lal | dat i d. ificati
broveer oL LSO ST AOER 2 Al ool ol on prdsyer 1] calon
by th d ti ' h st b th

by e cof ANars | L SRR AL AL AN A e oG Ien bueabe ot o

ent er ed b¥ tﬁ r_%g&fggﬁgﬂg Lﬁéﬁk%:é*%“ﬂot'%u@@éfEéénp'e a data field is

i ndi cat ed* & "pérn nerica nuner value lim.ts may be

- applied for validation purposes, The manner. in_which_ the script code is
ggger ated by Some user gevfces do not prpv%_de- VJ_suai display, gs

for example those devices designed for use by visually
_impaired users. Such devices are typically served by a
service . provider which hosts a voice browset on a
computer of the service provider, thereby converting HTTP

- received code into communications signals delivering
voice messages. Such a service-provide;ﬁgould therefore
act as an intérmediary between the ‘server 1 and the
remote user device 2 of the above embodiments. The
- output Web page code could then advantageously be output
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 dowploaded to a number of
~different device types requiring différent formats. A
‘data converter 241 is prévided'in accordanqe with a
further embodiment of the present invention to assist the
author in the task of genrating appropriate files. As

- shown in Figure 24, an authoring suite 240 is provided




t he code generating engi ne 21 depends. upon the version of script |anguage
appropriate to the renote user device 2, as indicatedypwusthie 59t ocol
policy. In a further exanple, a user device 2 is of a type 24 March 2005 54
with limting processing power such as a nobile tel ephone in which
validation rules are applied by software existing in the processor or SIM
card of the device. In this instance, the code generating engine 21 is not
required to generate script for transmssion to the device to performthe
val idation steps since it is sufficbént to provide validation paraneters
in a format, dictated by the existing software within the user device. Wen
respondi ng"t®h aar eidte TRBrCIHRA cd42 Wiercramesrtingr ot dadk stiboarti ng
style sheets, the author may specify that a style sheet is to be generated
by the cod®tRhcPatikRy BHYINEL SuHe skifte ahiet ofyfbeshdrieesh across
mul tiple pages. For those devices where the avail able protocol does not
support st3f® SHeERY bYaggrieenaf Rodéles ngameest @4 2byin Hdecotitajener at i ng
engine 21 to create a visual effect in the resulting displayed pages which
~emul at es tHEEE W E sheet definition defined by the author. For exanple,
HTML 4 - browsers can apply style sheets to received HTM. whereas HTM. 3
browsers cannotEidurd s25t héleforetescedwarstdms HIM:hd hieawsdr Soff O recei ve

operating the elements of Figure 24. At step 250, the

data converter 241 receives from the authoring suite 240

a file containing data which is to be stored as a data

- object. As an example, this data file comprises an image

in GIF format.

At step 251, the data converter 241 determines 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 deta formats which may be
required during operation of the code generating engine
21, according to the value of the device type identifier

4.

At step 253, the data converter 241 generates for
éach.of these formats in the list a converted file having
£he appropriate format énd associated 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




addi tional HTM. code adding font, colour and other attributes in order to
cachieve the sane effect as provided by the style sheets mMa2dn Mapbgeh 2005 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 supported. Sone user

devi ces do not provide visual display, as for exanple those devices
designed for use by visually inpairﬁg users. Such devices are typically
served by a service provider which sts a voice browser on a conputer of

the servige RLQLLASh ol BELEOY: COMMBILI NG IR Jeeelued gadeydiho
comuni catTons sSighal S delTvering VvoOice nmessages. Such a service provider
coul d the%%%p%%_d%%%_%ijggtgqternediary bet ween the server 1 and the

renot e user devi ce the above enbodi nents. The output web page code
coul d then advant ageousl!y. be out pyt y f.he code generatin ngi ne in
voi ceXML . Fig@ﬁ?:ﬁpqqqLg??%fﬂgggn@d%oiﬁﬂ?qﬁﬁu%é%ﬁsrﬁ efﬁgg gfhphicm
user interface 4 utilised when storing files created_ durin b page
“aut hor i ng IMRIEHFAEA LRy at ORI ar i nhe ¥ t h¥2¥ane®bac kP ‘i mge and
text are t be incorporated jnto b pages, downl. oaded to.a nynber of
i 11 er ent ARFFEE Y80 TRUiTingod 17Sr BRECY ot frad 85 L RUeNEI A0 diFer t or 241
'S provi d%?:e!sgn%?_gggrgggzc.gnwartlg fhe references to JAVA, JAVA beans

and JAVA virtual machine are not to be read as limiting

the scope of the invention.

The present invention can be implemented by a
computer program operated on a computer in the context
of a web server. BAn 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 i-nv'en.;‘;ion there is provided
an electrical signal carrying processor implementable
‘instructions for cﬁsntrolling 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

s

further public networks.

The policy tables, custom tags and the code




further enbodi nment of the present invention to assist the author in the
task of genrating appropriate files. As shown in Figuse wiédsn @dgaut hori ng
- suite 240 is provided 24 March 2005 56 with 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 nanager 242 in the data structure.
Figure 25 illustrates the steps in the nethod of operating the el ements of
Figure 24. At step 250, the data converter 241 receives fromthe authoring
suite 240 a file containing data whtgh is to be stored as a data object.
As an exanple, this data file conprises an inage in GF format. At step
251., the gataraoiverdreyimd najetlee nsnpplikd asypeftvaget radustsanhet her
i mge, text or other data type) and refers to the device policy table 30
to det er mitther |Segtaretediyf drriontcaidtindiviomtas whiehtwaye deit radgli r ed
during operation of the code generating engine 21, according to the val ue
of the dewviwsstipete dénrihper agpecit of ephesipresrugatiavenhiaiter 241
generates for each of these formats in the list a converted file having
t he appropliettker cembmidimdd ias Sdciragsl nadiawater edecirdgalp4gignade file
~manager 24f2 stores the files in the data structure.

C form.

The device names referred to in Figure 6 include in
layers 63, 64 and 65 the names of device types which are

- hereby acknowledged as being Trade Marks.




Thi s arrangenment enables the author to enter text and graphic paraneters
only once, the data converter and file manager then updenmtakisngsthe task
of generating sets 24 March 2005 57 of files in different fornmats for
storage and subsequent use as data objects. The above descri bed

enbodi nents have referred to inplementation using JAVA, by way of exanple.
Alternatives to JAVA may be used in inplenenting the present invention and:
the references to JAVA, JAVA beans % d JAVA virtual machine are not to be
read as limting the scope of the invention. The present invention can be
i npl enented by a conputer program operated on a conputer in the context
of a web server. An aspect of the present invention thus provides a

st orage nedlun1stor|ng processor i mpl enent abl e i nstructions for
control | i ngABREE akanyas QRred fan theFolapddpdiroduecther ei nbef ore descri bed.
Further the conputer program can be obtained in electronic formfor
exanpl e by dowrkl Qadidd:ibe.LRde. pyek, .a network such as the internet. In
accordance with another aspect of the present invention there is provided
an el ectrical gignal gar ahggqgrg&e§§or |ﬂp|§nentable i nstructions for
controlling a processor to carry out A6d. as herei nbefore

descri bed. ThevEresent i nventi on has appllcatlons to networks
) < anchor href="festPortal.jsp" pane="logol" image="starsa"/>

<vi:logo pane="logo2" arc="volantis' alt="volantis"/>
<vt:welcome pane="walcome'"/>

<vt:h2 pane=*shop*>Shop for Cool Stuff at <a href="shopcaxt. jsp“>Shop
Volantis</a></vt:h2> 7

<vt:Headline pane="headlines" show=Y24 />
<vt:Content pane="cpynews"/>

</wrt:canvas>




other than the internet including private networks and further public
-networks. The policy tables, customtags and the code 24uMdncho@005 58
generating engi ne may be supplied as software products either separately
or in conbination as a software kit and constitute further aspect of the
present invention, whether enbodied in storage nmediumor electrical. signal
form The device nanes referred to in Figure 6 include in |ayers 63, 64
~and 65 the nanes of device types which are hereby acknow edged as being
‘Trade Marks. 24 March 2005 59 Appendi x gly- Canvas Aut hored for the Volantis
Pr oduct "@@lnclude file="Volantis.jsp" %> <vt:canvas Iayoutfane—"eportal"
‘thenel ane =
i mge="stars"/> <vt: | ogo pane—AI0902A src="vol antrs
<vt: wel come papgzx’'wel come”/> <vt:h2 pane="shop">Shop for Cool Stuff at <a
href—"shopcart s ">Shop Vol antis</a></vt:h2> <vt:8eadline
pane="headl i nes**&fow="2" /> <vt: Content pane="cpynews"/> </vt: canvas>
24 Narch 2005 <link REL=STYLESHEET HREF="cs3/JSP-Stylas.css"

) TYPE="text/cas">
<script language="JavaScript">
<t--
[ /--><fscript>
</head>
H <body>
<.ta.ble border=0 cellpadding=0 columns=2><tr>
<td align=center valign=top>
<tahle bOI‘d_ﬂr—'—'O cellpadding=0 columns=13>
<tr><td align=center wvalign=top>
<table border=0 cellpadding=0 columns=1>
<tx><td aligo=center valign=top>
<table border=0 cellpadding=0 columns=2><tr>
<td align=center valign=top>
<table border=0 cellpadding-0s<ts>
<td» .
<a href="TestPortal.jsp" >
<img src="'imagés/sta.rso.jpg"_/>- '
</a>
</ >/ tr></table>
</td>
<td align=center valign=top>
<table border=0 cellpadding=0><try>
<td>
<img sre="images/volantisD.jpg" altw'volantist>
</ td></tr></table>
C &S td>
</tx></table>
<ftd></tr>
<tr><td align=center valign=top>
<table border=0 cellpadding=0><tr>
<td>
<hr><h>Relcome to Volantis Rhys
Levwis</b>

- Yoir can set up your news preferences




60 Appendix 2 - ‘Resulting Page sent -to a Personal Conputer Using HTM
<htnl > <head> <link REL=STYLESHEET HRE6=4t css/ JSP- Sty 88-G%S8005
TYPE="text/css"> <script |anguage="Javascript"> [//--></scripts </head>
nody> <tabl e border=0 cel | paddi ng=0 col ums=2><t, > <td align=center

val i gn=t op> <t abl e border=0 cel |l paddi ng=0 col ums=l> <tr><td align=center
val i gn=t op> <t abl e border=0 cel | paddi ng=0 col ums=l> <tr>ctd align=center
vali gn=t op> <tabl e border-0 cel |l paddi nhg=0 colums=2Xtr> <td align=center
Val i gn=t op> <t abl e border=0 cellpadd#ﬁg:o>ctr> <td> <a href="TestPortal . |
sp" >-<ing src—"inages/stasso B%"/>' </a> [td></trX/table> </ta> <td

al i gn=cent er VAITGR=t S " &abI e bor der =() cel | paddi ng=C><t r >

<br><hr>

</ td></ txx</ tabla>

</td></Eex>

<tr><td align=centerx v-aiign=top>

<tablé border=0 cellpadding=0><tc>

<td>

<h2>Shop for Cool Stuff at <a href="shopcart.jsp">Shop Volantis</a></h2>

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

</td><fers>

</table

</ /x>

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

<table border=0 cellpadding=0 columns=2><t1;>

<td align=center valign=top>

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

<td>

<table align=right border=0> _

<tr><td><table borderwidth=1 bordercolor~cyan><tr><th class=headline

align=loft>XML and metadata news</th></tr>

<tr><td><a .
href=clickthru.jsp?cat=278&url=htip://c.moreover ._conff cIL'Lcl:/ here.pl?x8102028>Thin
kersGroup.com Completes Beta Test of Web-To-Wireless Application</a></td></tr>

<tr><td class=sub>07 Jul 2600 08:05aM</bd></tx>

<tr><td-<a )
href=clickthrn.jsp?cat=278turl=http://c.moreover.confclick/here.pl?x8099873>XSL

gives your XML some style</a></td></tr>

<tr><td class=sub>07 Jul 2000 06:59AMI/td></tr>

</ table><ftd></ tr>
<tm><td><table bordexwidth=1 bhordercolor=cyan><tr><th class=headline

align=left>Wireless -sector news</th></tr>

<tr><td><a
'href=clickﬂlru.339?ca'F277 Sucl=http://c.morecver.com/click/here.pl?x8102312>Nokia,
C&W team up to offer mobile internet serviees</a></td></tr>

<r><td class=sub>07 Jul 2000 08:16BM</td></tr>

<tr><td><Ca
href=clickthru.jsp?cat=277&url=http://c.moreover.com/click/here.pl7xB102269>NASDAR
Outlook; Qualcomm To Finish Phyaics Lesson Soon, Then Could Doﬁb1e</a>{/ td></ tr>

<tr><td class=sub>07 Jul 2000 08:15AM</td></tr>

</ tablex</td></tr>




<td> <ing src="imges/volantisO jpg" alt="volantis*> </td></trX/ table>

</td> </trX/table> </td></tr> <tr><td align=center yahighrtbeps <table

border=() cell paddi ng=OXtr> <td> <hr><b>Wel cone to Vol antis; Rhys

Lewi s</b> You can set up your news preferences 24 March 2005 61 <a href=e

set upnewsdevi ce. adp>hero</a> <brXhr> </td></tr></ table> </td></tr>

<tr><td align=center valign=top> <t abl e border -0O cell paddi ng=C><tr>

<td> <h2>Shop for Cool Stuff at <a href="shopcart.|sp">Shop

Vol anti s</a></h2> </td></tr></table>gs/td></tr> </table </td></tr>

<tr><td al i'gn=center valign=top> ‘
<trix<td><table borderwidth=1 bordercolor-cyanxtrxth cla$3=head_l_:.ne align=left>Top

technology stories</th></tr>
- <tri<td><a
href=clickthru.jap?cat=273&url=http: //c.moreovar . con/click/harae. pl ?x8102034>PRIMUS
Telecommunications and Inktomi Forge Strategic Alliance To Build' "Global
Infrastructure for Streaming Media</a></td></tx>

<tr><td class=sub>07 Jul 2000 08:08AM</Ed></tr>

<tr><td><a

href=c¢lickthru.jsp?cat=273surl=http://c.moreaver.com/click/hera.pl?xB8098274>Jessa
Berst's Anchordesk: The Long Wait for Web Phones</a></td></tr>
| <tx><td class=sub>07 Jul 2000 06:19AMC/td></tr>

</table

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

<ftd>

<td align=center valign—=top>

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

<td>

<table width=100% align=top>

<tir><td colspan=2><h2>¥Informix Upgrades Java Database</h2></td></tr>

<tr><td width=30% valign=top align=left><img src=database.gif border=0></td>

. T <kd width=70%><p><b>Informix</b> (HASDAQ: IYFMX) says it has upgraded its

.Cl'ouclscape Java-based database to support Windows CE and Pocicet PC. In addition to
:z_adsd.x;ng platforms, Cloudscape 3.5 has added greater security.</p>

<p>Cloudscape 3.5 consists of the Cloudsacape database management system,

Cloudsync for -data and application synchronization and Cloudconnector, a serwver
frameyork for Internet connections to the Cloudscape DBMS,</p>
<p>The company is demomstrating the update at the JavaOne conference this week

in San Francisce. It will be commercially available in July 2000. Server pricing

starts at $1,999.</p> </td></tx>
<tr><td colspan=2><h2>AT&T Wireless, Norktel to Trial GPRS</h2></td></tx>
<tr><td width=30% valign=top align=left><img erwireiess.gif border=0></ t.d>-
o <kd width=70%><p>AT&T Wireless Sexrvices (NYSE: AWE) and Nortel Networks
(NYSE/TSE: NT) say they will start testing broader-band General Packet Radio
Service {GPRS) in the U.S. this summer and are working toward the eventunal delivery
of faster third-generation (36) service.</p>
<p>The GERS tesis will begin in several unnamed major U.S. c¢ities this summer,
the companies said in an announcement. The companies are working together to

eventually introduce full 3G TDMA- EDGE technology.</p>

<p>"These trials using GPRS core network soluticns from Nortel MNetworks are a

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




<t abl e border=0 cel |l paddi ng=0 col ums=2><tr> <td align=center valign=top>
<t abl e border--0O cel | paddi ng=O><tr> <td> <table ali g-ight 2bey der =0>
<tr><t d><t abl e borderw dt h=I bordercol or-cyan><tr><th cl ass=headl i ne

al i gn=l eft >XM_. and netadata news</th></tr> <tr><td><a - href=clickthre.

j sp?cat =278&ur | =http://c. moreover.com cli ck/ here. pl ?x8102028>Thi n

ker sGroup. com Conpl etes Beta Test of Web-To-Wrel ess
Application</a></td></tr> <tr><td cl abs3s:sub>07 Jul 2000 08: OBAMK/td></tr>
<tr><td><a

href =cl i ckt Qi SR 76572 T8&H b iR doh Coni® ROVSToa,CEHTL L1 Gt REER:P| ?7X8099873
>XSL  gives your XNL some S5 Les/ a><ttd>sl L EZ <2t d Slass=suhz07 Jul 2000
06: 59ANK/ t dSZIFFs ™2 T atTe>I T dS</ T rE <t Fect do<t abl & bor der wi dt h=l

bor der col orcemspars <pionersh=nyitess hEgdiorife * afdeg @ ef t >f | i rel ess sector

news</ t b></t r 2psshd Sspadirsaiiait @iovtle| kdibizs pigpP? 1By BB skt WY Pc. NOr eover .
com click/hgre nl2x81Q23122Nokia, C&Wteamup to offer nobile internet
services</a></td></tr> <tr><td class=sub>07 Jul 2000 08: 16AMK/td></tr>
<tr><td><a ~ /O | |

hr ef =cl i ckt br w/§8®?cat =277&url =htt p: // c. noreover. com cl i ck/ here. pl ?xSI 02269
>NASNAQ  Qut | epks</taleaamm To Fi ni sh Physics Lesson Soon, Then Coul d

Doubl e</a></td>g{tr> <tr>&d cl ass=sub>07 Jul 2000 08: 15AN</td></tr>

</tabl e></td></{r>

</ tr><ftable>
</ftd></er>
<tr><td align=center valign=top>
<table border=0 cellpadding=0><tr>
<t
Lo f td</ tx><f table>
</ ed>< /x>
</table
</ td>
<td align=Left valign=Center>
<table border=0 cellpadding=0><tz>
<td>
</td></tr><f table>
</td>
</tx></table>
<fbody></hitml>




24 March 2005 62 <tr><td>G abl e borderw dt h=I bordercol or=cyan><tr><th
cl ass=headline align=left>Top technol ogy stories</th>x{tuzKbhpst d><a
~href =cl i ckt hru. j ap?cat =273&ur | =htt p:// c. nmor eover.
com cl i ck/ here. pl ?x8102034>PRI MUS Tel ecommuni cati ons and | nkt om Forge
Strategic Alliance To Build dobal Infrastructure for Stream ng
Medi a</a></td></tr> <trxtd class=sub>07 Jul 2000 08: 05AMNK/td </tr>
<t r ><t d><a '
- href=clickthru.jsp?cat=273&ur | =htt p: /é%&. noreover.com cl i ck/ here. pl ?2x8098274
>Jesse Eerst's Anchordesk The Long Wai t for Vb Phones</ a></td></tr>
<tr><td cl 4..9:_:4" 022 - -u:.us CRRAEQ Aant g nterpe Sahted Mg q r></t abl e>
</td> <td abjgp=center valign=top> <t abI e border=0 ceI | paddi ng=0C><tr> <t>
<tabl e wi dt h=1I001; align=top> <tr><td col span=2><h2>| nform x Upgrades Java
Dat abase</ h2>c/td></tr> <tr><td w dt h=30% val i gn=top align=left <i.ng
src=dat abase. <G WBOHEET:- 0327 PYSE<pgt FPHICh = 7IRRPFILEIP nfor hit4EF'b> ( NASDAQ
| FMB) says iHtthaswipgf-agedaiotsy w1l oudseape Java- based dat abase to support
W ndows CE and.Racket. PC. In addition to adding platfornms, Couds cape 3.5
has added greafgr security. </p> <_Q.>C| gudscape 3.5 consists of the
Cl oudscape dat abasé ﬁ‘?anagemen sys en C oudsync for data and application
synchroni zat i o®and Cl oudconnector, a server

<p>

<a href="TestPortal.jsp">

<img src="images/starsiQ_bmp"/>

</a>

</p>

</ td>

<td>

<b>w$lantis</b>

</ td>

</ftr></ !_:able>

<p><em><a href="1istltmpl475618599.wnl >Conpany News</a></em></p>

<pr<em><a hxefzw:i.istltmpua:maso?s.wm_lﬁﬂeadline News</a><fem></p>
| <p><a hréferioginForm,jsp>Please log in</a></p>

</foards</wml>




framework for Internet connections to the Cloudscape DBMS. </ p> <p>The
conpany is denonstrating the update at the Javaone conf£rgpRge bhis week in
San Francisco. It will be commercially available in July 2000. Server
pricing starts at $1,999.</p> </td></tr> <tr><td col span=2><h2>AT&T

-~ Wreless, Nortel to Trial GPRS</h2>c/tdX/tn> <tr>Ctd w dt h=30% val i gn=t op
~align=left><ing src-wireless. gi border=0x/td> <td w dt h=70%<p>AT&T

Wrel ess Services (NYSE: AVE) and Nortgel Networks (NYSE/ TSE: NT) say they
W || start testing broader-band CGeneral Packet Radio Service (GPRS) in the

U.S. this symgs;.and. ahe Mkkc&gargea@mtsua@l@a\mté@hoﬂﬁlthg%mgag faster

t hi rd- generation service. <[ p> <p> testSw egin in several
unnamed majBewsU. S. cities this sunmer, the conpanies said in an
announcenent. The conpani es are worKi ng together to eventually introduce
full 3G TDVA- ERGE L&QQMEQSM%&EEE@ 1 Thegerct I 1.a) Sneksilnly @b PRRaC OF €
network sol ut orl§ from Nort y\%ks are a significant step in the
devel oprrent SUSFE TRE T rapid progress 24 March 2005 63
i ndustry.is rr&k"ilhﬁ“'f@sal d Roderl ck Nel son, chief technol ogy officer, AT&T
Wreless Servi®esams-Ihe eum&ualstgaahozisssotzm waifHahrdeoadppadesVisi @l ess
coverage to thq,atagg;ggg;kymg{@ystoners anywhere in the world, he added.</p>
<p>The conpani es d| dn't provide s?em fics about when the GPRS service will

be commer ci al | ¥ &Vai I'Z‘fﬁf‘ HEFERA L A TP A R ST EL e < fRH Y/ r R abl e> </t d>

</ tr></t ab| @Bs</a></en></p>
</ cand></wnl>




</[td></tr> <tr><td align=center valign=top> <table border-0

cel l paddi ng=OxXtr> <td> </td></trx/table> </tdx/tr> =/ tahlies544d> ,<td
align=left valignxenter> <table border O cell paddi ng=Cs<tr> <td> :
</td></trx/table> </td> </trX/ table> </body></htm > 24 March 2005 64
Appendi x 3 - Resulting Page Sent to an Internet-Enabled Mbile Phone <?xm
versi on="1. 0" ?><! DOCTYPE wri PUBLIC "-//WAPFORUM / DTD ?aL 1.1//EN"

|1 ht:tp: 12w wapf orum or g/ DTD/ wna-: L. 1. xm - > <wnl ><Car d> <t abl e
align="center" colums="2"Xtr> <td> &P> <a href="Test POrtaI jsp"> <l ag

src="i mages/ starsl O _bnp"/>
Appendix § - The Deck Generated Automatically to Hold the Story

Bbout ATLT

<?xml varsion="1.0"?><{DOCTYPE wml PUBLIC "~/ fWAPFORUM/ /DTD WML
1.3/ /EN"“httpd: //www.wapforum;orgfmm/wml_l. 1.xmiv>

<wmL><card>

<p$<em>nrsamp;r Wireless, Nortel to Trial GPRS</em></p><p>AT&amp;T Wireless
Services (NYSE: AWE) and Nortei Networks (NYSE/TSE: NT) say they will start testing
broader-band General Packet Radio Sérvica {GPRS) in the U.S. this summex and arve
working toward the eventua) delivery of faster third-generation (3G) service.</p>

<p>The GPRS tests will begin in several unnamed major U.S. cities this summer,
the companies said in an announcement. The companies are working together to
eventually introduce full 3G TDMA- EDGE technology.</p>

<p>&quot;These trials using GPRS core network solutions from NMortel Netwc;-rks
are a significant step in the devdlopment of TDMA-EDGE and undersceore the rapid
progress industry is making&quot;, said Rederick Nelson, c¢hief technology officex,
ATganp:T Wireless Services. The eventual goal is to offer broadband wim;.less
coverage to the company&apes;s customers anywhere in the world, he added.</p>

<p>The companies didn&apos;i provide spacifics about when the GPRS service will
be commexrcially available.</p>

</card></wml>




</a> </ 1> </to.> <t d> Q' volantis</b> </td> </tO</table> <p><enr<a
href="1istltnpl 475618599. wnl ">Conpany News</ a></enp</ pz; wSPaA<epF<a

href="11istltnpl484083075. wnl " >Beadl i ne News</a></enp</p> <p><a
hr ef =" Logi nporm j sp">Pl ease | og ia</a></p> </oard></wr > 24 March 2005 65

Appendi x 4 - The Deck Cenerated Automatically to Hold the Conpany News
<?xm version="1.0"?><| DOCTYPE wrl PUBLIC "-//WAPFCRUNT/DTD wmwm
1.1/ /EN'"htt pd: IIMMM/mapforun1org/Eﬂt¥wn1 . 1.oxml" > <wmi ><card> <p><enp<a
hre="1i st 2t np30O2605028. wnl * >l nor m x Upgr des Java Dat abase</ ax/ enp</ p>
<p>Cenr<a href="1i 8t 2t np299142288. wr ">AT&anp; T Wreless., Nortel to Trial
GPRS</ a></ empef gl car d></ wnl > 24 March 2005 66 Appendlx 5 - The Deck
Gener at ed Autonatlcally to Hold the Story About AT&T

1. Apparatus for responding Lo a request message from a
remote user device for web page information by generating
web page code capable of being interpreted by the user
device for displaying one or more web pages and for
outputting a response message comprising the web rage
code, the apparatus comprising:

exXtracting means for extracting from the request
message information determining a device type identifier
identifying the remote user device as being one 'of a set
of possible device types having different capabilities;

a procesgor for operating a code generating engine

to generate the web page code;

first - memory means for storing the web page
1nformatlon as a content document comprlslng a set of
code generatlng instructiong authored in a script
language for cbntrolling the code generating engine to
generate the web page code; and

second memory means for storing device dependent
iqformation.‘for' each of the set of dQifferent deﬁice
types;

wherein the code generating engine comprises
interpreting means for interpreting the instructions with
reference to selected device dependent information

corresponding to the device type identifier, the code




<?xm version="1.0"?X" DOCTYPE wm PUBLIC "-//WAPECRUM / DTD t ea
- 1.1//EN'""httpd: // ww_wapforum org/ DTD/ wr 1. 1. xm "> <wg] 3¢l 3305

- <p><enrAT&anp; T Wreless, Nortel to Trial GPRS</enp</p><p>AT&anp; T Wrel ess
Services (NYSE: AVWE) and Nortel Networks (NYSE/ TSE: NT) say they will start
testing broader-band General Packet Radio Service (GPRS) in the U S this
summer and are working toward the eventual delivery of faster
third-generation (3G service.</p> <p>The GPRS tests will begin in several
unnaned major U S. cities this sunmmer, 6%he conpanies said in an
announcenent - The conpanies are working together to eventually introduce
full 3G T : ech . > .5 X ials using GPRS core
net work solu Fglggﬁﬁﬁ% QN@%?%% %?%?ﬁ:ﬁg%% %‘g?%ﬁ#i%%n?e% re%t‘? 1he
devel opment - gL T und or; I g i ndustry is
maki ng&quot ; , ?a?%agggggkgggkb€sgﬁ?ﬁcﬁ?b%ﬂﬁégﬁﬁgﬂ%ggégfb? er,cO éﬁ%p;T
Wrel ess SeryhgesredNeotyfb! vahegQahsks GaQfder broadband wirel ess
coverage to the conpany&apos;s custoners anywhere in the world, he
added. </ p> <p>The conpani es di dn&apos;t provide specifics about when the

GPRS service will be comercially available.</p> </card>c/wrl > 24 March
2005 67 CLAIHB; .ﬂ;p?é@@ﬁiét#§ EPRihES PORAE D5k 01 2 & :Ei?ésf&%&lé om a
renote user device for web page infornmation by generating web pade code

capabl e of bBéﬂguAQée&aﬁﬁiggerath@rggeﬁarﬂeﬁgcgg%%%a_éﬁplaying one or nore
- web pages and for outputting a response nessage rising the web page -
Code, the apparatus conpri sing

3. Apparatus as claimed in claim 2, wherein the content
document comprises content code defining information to
be displayed and predefined tags for contrelling the
presentation of the information to be displayed;
wherein the interpreting means is operable to
interpret each tag with reference to the selected device

dependent information.

4. Apparatug as claiwmed in claim 3, wherein therdevice
~dépendent information is stored as a set of tables and
wherein the device dependent information is assimilated
in a set of objects accessible to the tags in a run time

environment of the code generating engine.

5. Apparatus as claimed in claim 4, wherein the run
time environment comprises a virtual machine and the set

of objects comprise independent code segments.




extracting neans for extracting fromthe request nessage information
determ ning a device type identifier identifying the pgnpte, usgt device as
bei ng one of a set of possible device types having different capabilities;
a processor for operating a code generating engine to generate the web
page code; first nenory nmeans for storing the web page information as a
content docunent conprising a set of code generating instructions authored
in a script |anguage for controlling the code generating engine to
generate the web page code; and second nenory neans for storing device
dependent information for each of the 88t of different device types;

wherein the %pde gﬁperatin engi ne .,conprises interpreting nmeans for
interpreting the i AatrGettondSwi :""leg et Bn@M o°EeILEEF dbvREE dependent
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7. Apparatus as claimed in claim 6, wherein each device
j:ype node is represented by respective entries in each of
‘the tables to define those attributes of the device type

‘which differ from attributes of a parent node from which

the device type node branches.

8. Apparatus as claiwmed in any of claims 4 to 7,
wherein the set of tables comprises a device policy table

- defining technical attributes of each device type.

8. Apparatus as claimed in any- of claims 4 to 8,
wherein the set of tables comprises a protocol policy
table defining'the format of the web page code generated

by the code generating engine.
10. Apparatus as claimed in any preceding claim wherein
the web page code is generated inr a second mark up

language.

11. Apparatus as c¢laimed in claim 10, comprising means




be di splayed and predefined tags for controlling the presentation of the
information to be displayed; wherein the interpreting gg@ﬁgdg§o§9erable to
epen

interpret each tag with reference to the sel ected device ent

information. 4- Apparatus as clainmed in claim3, wherein the device
dependent information is stored as a set of tables and wherein the device
dependent information is assimlated in a set of objects accessible to the
‘tags in arun time environment of the code generating engine. 5_ Apparatus
as claimed in claim4, wherein the run time environnent conprises a
virtual machine and the set of objects7@onprise independent code segnents.
24 March 2005 69 6. Apparatus as clained in any of clains 4 and 5,

wherein the £9B &§81lgcting fher seepndamardy MRl dFngwsgea irhiasreomtanee tree
in which nodes correspond to respective device types in successive

hi er ar chi cal “it&Perdle 7Belepbedt devasec dgnanisnt chafermatimer dn Eeh
device type_node is represented by respective entries in each of the
‘tables to dePFﬁ&oFﬂisEQEPFYi bable browpe wawber ¢ geerkiielangyaged rom
attributes of a parent node fromwhich the device type node branches. if.
Appar at us aSCEWB'ﬁﬁ&ngnagngeéﬁtcﬁgﬂﬁzaﬁmﬁSnﬁ? wherein the set of tables
conprises a device policy table defining technical attributes of each

devi ce type '

12. Apparatus as claimed in any of claims 4 to 11,'
wherein the set of tables comprises a style policy table
defining the style of presentation of the web page

information.

13. Apparatus as claimed in claim 12, wherein the style
policy table defines attributes including at least one
of:

(a} font attributes;

{b) colour; and

(¢} background.

14 _. Apparatus' ag c¢laimed in aﬁy of claims 4 to 13,
wherein the set of tables comprises a themes policy table
‘defining at least one of

(a) decorative features; and

(b} a logo.

15. Apparatus as claimed in any of claims 2 to 14,

wherein the set of tables comprises a layout policy table




9 Apparatus as claimed in any of clains 4 to 8, wherein the set of tables

conprises a protocol policy table defining the fornatzpraJL_g}Fz\g\@@ page code
generated by the code generating engine. 10. Apparatus as clainmed in any
precedi ng clai mwherein the web page code is generated in a second mark up
| anguage. 11. Apparatus as clainmed in claim210, conprising nmeans 24 March
2005 70 for selecting the second mark up | anguage in accordance wth the
sel ect ed devi ce dependent information in the protocol policy table froma

nunber of mark up | anguages conpri si ng,?? | east HTML and WII.. 12.
Apparatus as clainmed in any of claims 4'to 11, wherein the set of tables

conpri ses a siaimingl 6y babheadshini ppLhenstyloogl F esgn! at'g%[‘?ggtthge

- web information. page 13. Apparatus as al med 1

style -policyrrabingrighi Been atdLdout 63, |anq&%}§9, %%Sée§§t%g§§ %‘F‘é"r g) i Lont

attributes; (b) colour; and (c) backgroun
any of clai ngypeto 13,

16. 2Apparatus as claimed in claim 15, wherein the layout
policy table defines the layout with reference to a set
of panes comprising portions of the digplay area and
containing respective portions of the web page

information,.

17. Apparatus as claimed in claim 16, wherein the layout
police determines for each device type the ﬁumber and

configuration of panes.

18. Apparatus as claimed in claim 17 wherein, for a
device type ha}ring minimal screen area, the layout policy
determines the configuration of pages to be a set of
decks comprising single panes for usge in displaying the
web  page information by displaying the decks

Successively.

19. Apparatug as claimed in any of claime 4 to 18,
wherein the content code comprises at least ome component
name identifying a respective data component, and wherein

the apparatus comprises a data structure in which at




wherein the set of tables conprises a thenes policy table defining at

| east one of (a) decorative features; and (b) a |0go.245:.-Appasat us as
Claimed in any of clains 4 to 14, wherein the set of tables conprises a

| ayout policy table-24 March 2005 71 defining for each device type the

| ayout of the web page information with respect to a display area of each
device type - 16. Apparatus as clainmed in claim15, wherein the |ayout
policy table defines the layout with reference to a set of panes
~conprising portions of the display area and containing respective portions
of the web page information. 17. Appard@Bus as clained in claim 16, wherein
the layout police determ nes for each device type the nunber and

confi gur at i oISt ames data cappsnghgsesistbapmed Fatcrfi dnLT ohdectm, for a
devi ce type having mniml_ screen area, the |ayout policy determnm nes the
confi gur at i offSirgdase I il e Cexrsiens defk §heofatias iaappanrite weers f or
use in displ%ﬁéggkfhe web page information by displaying the decks '
successi vel y. kgpsbaegts Rave dbiferentafinter nyopersigst suibed bperein

the content code conprises at |east one conponent
: - different remote user devices.

'20. Apparatus as claimed in c¢laim 19, comprising means
for selecting a data object from the set of data chjects
identified by a component name for inclusion in the web

page code on the basis of the device type identifier.

21. Apparatus as c¢laimed in claim 206, wherein the
selecting means comprises a component policy table for

looking up a predetermined selection of data object.

22, Apparatus as claimed in claim 20, wherein the
gelection means is operable to determine the technical
attributes of the remoté user device and to select the
data object by comparing the technical attributes with

data properties of each data object.
23. - Apparatus as c¢laimed in claim 22, wherein the
_selection means is operable to determinme the technical

attributes by referring to a device policy table.

24. Apparatus as claimed in any of claims 22 and 23,




name identifying a respective data conponent, and wherein the apparatus.
Conprises a data structure in which at 24 March 2005 72, J.eastogne data
conponent exists as a set of data objects defining multiple versions of

t he data conponent where the data objects have different data properties
suited to ‘different renote user devices 20. Apparatus as clainmed in claim
19, conprising nmeans for selecting a data object fromthe set of data
objects identified by a conponent name for inclusion in the web page code
on the basis of the device type identifier. 21. Apparatus as clainmed in
claim 20, wherein the selecting nmeans ®npri ses a conponent policy table
for looking up a predeterm ned selection of data object. 22. Apparatus as
clai med in craere2D, theedetn phdectd eos @tamahsin @ aldraalbiteruawes er mi ne
the technical attributes of the renpte user device and to select the data
obj ect by coHﬁaWPhﬁht‘ﬁ%tﬂl@%tFﬁml@alstallterdb{!l’t@gsmhtléatulphowhléet@f each
dat a obj ect. Apparatus as clained in claim22, wherein the selection
means is opePQBﬁéCt PRt WhATRANL Hehe e d@tiacapropertinat ef bgachf etatadg to a
devi ce pollcy table. 24. Apparatus as clained in any of clainms 22 and 23,
24 Nhrch 2008 7§CﬁhéF@|ﬁeﬁHEe§aPH sESpectiyee met@dard.n a data structure

25. Apparatus as claimed in any of claims 16 to 18,
comprising a graphical user interface for receiving user
input and document authoring means responsive to the
graphical user interface for creating documents of the

web page generating instructions.

26. Apparatus as claimed in claim 25, wherein the
authoring means comprises means for receiving data, and
data conversion means for converting the data into a set
of data objects each containing a regpective version of
the data suited to technical attributes of a respective

device type.

27. Apparatus as claimed in claim 26, wherein the set of
data objects further comprises multiple versions

corresponding to a set of available user preferences.

Z28. Apparatus as claimed in ¢laim 27, comprising means
for determining a wuser preference from the request

message and wherein the selecting means is further




in which netadata i's stored in association with each data object and
wherein the data properties of each data object are d%1%9991g$0gespectlve
nmet adata. 25. Apparatus as claimed in any of clains 1-6 to Is conpri si ng
a graphical user interface for receiving user input and docunent authoring
nmeans responsive to the graphical user interface for creating docunents of
the web page generating instructions. 26. Apparatus as clained in claim
25, wherein the authoring means conprises neans for receiving data, and
data conversion neans for converting the data into a set of data objects
~each containing a respective version of7¢the data suited to technica
~attributes of a rﬁf ective, device paratus as clainmed in claim

26, wherei n PREFERL= of° %%}%FBb?%ﬁtéggﬁr?ﬁ%?cégﬁﬁ??§@§“ﬂuF?|EF% Y8P5i ons

correspondin a set of available user preferences 28- Apparatus as

clainmedin Cﬁﬁ? 29%Bonpri sing means for determining a user preference

fromthe request nessage and wherein the selecting neans is further 24

March 2005 74 operable to select the data object according to the user

preference. g . aratgs as_cl aiynmed i clalmzq1 §FEI nthe, nultiple
ng

ver si ons corrprl se NRTEToNE i3° eacc]T‘?ld'I' age@h%ﬁﬁl%et?lé‘?n t he

user prefer ri Ses.
p qﬂ&ftfﬁf@ $8F8iéns comprise versions in each of a set of
lanquages and wherein the user preference comprises a

preferred language.

30. Appafetus as claimed in any preceding claim,
comprising:

code measuxing means for wmeasuring the amount of
code representative of a page generated by the code
generating engine; |

determining weans for determining whether the
technical attributes of the user device include
sufficient data capacity to accommodate the measured
amount of code, and means respongive to a mnegative
determination for dividing the code into two or more
portions of code.such that each portion is representative
of a respective portion of the page and compriseé an
amount of code rwith.in the data capa_city of the user

device.

-~ 31. Apparatus as claimed in claim 30 when dependent from

claim 8, wherein the determining means is operable to E




preferred | anguage. 30. Apparatus as clainmed in any preceding claim

conpri sing: code measuring nmeans for neasuring the anmoynt,. of, gede
representative of a page generated by the code generating engi ne;

~determ ning neans for determ ning whether the technical attributes of the
user device include sufficient data capacity to acconmodate the neasured
anount of code, and neans responsive to a negative determnation for
dividing the code into two or nore portions of code such that each portion
is representative of a respective portion of the page and conprises an
anount of code within the data capacity’®f the user device. 31. Apparatus

as clained i i m 30 when dependent from claim8, wherein the :
det er ni ni ng @reegén%“&e oﬁﬁgaﬁﬁé% MBS 78y geferwing twe thechni cal

attributes rri to, t device policy table 32_ Apparatus as
clainmed in %?&%%gc?%?ﬂgyﬁagﬁﬁﬂl, conprising a buffer nmenory for storing
the portions of code for subsequent transm ssion to the user device. 33.

Apparatus as clained in claim32, conprising a session nenory for storing
client data Jygecei ' uggessi_ve ssages framthe user device in
Ces b2 ﬂlg?;gaf&ué §85% -:—quarcr:lE 1511 gany of claime 30 and 31
ponse to .
' comprising a buffer memory for storing the portions of

. code for subsequent transmission to the user device.

33. Apparatus as claimed in claim 232, comprising a
session memory for storing client data rveceived in
successive messages from the user device in response to
successive transmissions of the respective portions of
code representing portions of the pane, and ﬁeans for
combining as a single data object client data for a
completed session in which c¢lient data is received

responsive to all of the portions of the pane.

34. Apparatus as claimed in claim 33, wherein the pane
defines a form and wherein the portions of the pane

comprige respective data fields of the form.

: 35. Apparatus as claimed in any of claims 4 to 18,
wherein the set of tables comprises a dynmamic policy
- table defining code generating attributes which are
determined according to the values of time varyinj

bParameters.




successive transm ssions of the respective portions of code representing

portions of the pane, and means for conbining as a sipghg,.data.ebj ect
client data for a conpleted session in which client data is received
responsive to all of the portions of the pane 34_ Apparatus as clained in
.claim 33, wherein the pane defines a, formand wherein the portions of the
"pane conprise respective data fields of the form 35. Apparatus as clai ned
in any of clains 4 to 18, wherein the set of tables conprises a dynam c
policy table defining code generating attrlbutes whi ch are determ ned
according to the values of time varying’®paraneters. 24 March 2005 76 36.
Apparatus as clainmed in claim35, wherein the code generating attributes
define i mage content of the web page code and the tinme varying paraneter

is the band th hle_for.co nlcatlon mnth t he device 37_ Apparatus
as cl ai ned |n9any %%% |ngaglgg nng 3 cadhenRdfoihoEdmie to

store a cop a out 1n a response nessa g and means for
outputting %ﬁggl% d%%ﬁﬁﬁ% Hﬁﬁp tEhPedE$Ving a

further requesd sane meb e |nfornat|on ar at us
as clained in 6?a|ntggﬁlmﬂg%%ﬁ;%t L i) ﬁgﬁﬁ?ﬁerlﬁpﬁ?%H?%m?ﬁﬁf
sel ectively é@é&fﬁﬂf@ fégecgﬂgsnlcation with the device.

'37. Apparatus as claimed in any preceding claim,
comprising a cache memory operable to store a copy of web
page code output in a response message; and

means for cutputting web page code from the stored
copy in response to receiving a further request message

for the same web page information.

38. Apparatus as claimed in c¢laim 37, wherein the cache
- memory iz operable to selectively store web page code
depending upon whether a requirement for cache menory
storage is defined in the content document from which the

web page code is generated.

39. Apparatus as claimed in claim 38, wherein the
requirement for cache memory storage is set by operation

of a tag inserted in the content document.

40. Apparatus as claimed in claim 39, wherein the tag

further defines a duration of validity of the copy of web




dependi ng upon whether a requirenent for cache nenory storage is defined
- in the content  docunent from which the web page code j}5Qenerahed. 39.
-Apparatus as clained in claim38, wherein the requirenent for cache nmenory
storage is set by operation of a tag inserted in the content docunent. 40.
Apparatus as clained in claim39, wherein the tag further defines a '
duration of validity of the copy of web 24 March 2005 77 page code stored
i-n cache nenory. 41. Apparatus as clained in any preceding claim wherein
the extracting neans is operable. to extract identification information
froma header of the request nessage atid to determ ne the device type
identifier by referring to_a table of device type identifiers for which
devi ce deperfRFe FHRSrFEPTeR I8 Seehedwemorie second nenory means 42.
Apparatus as clained in claim4l, wherein the extracting nmeans is operable
to determine fromthe table, for the identification information obtained
fromthe header, whether a correspondi ng device type identifier is
avai | abl e art!- i fARRATRYY Geh&ladeesh inparyaprefetiag ehainysdreradn ce s
unr ecogni sed.. 43 _ aratus as clainmed in claim42, conprising probe means
responsi ve t9"The § @?%%E+%$ { HR®2RRe uidr depFEBbles uhPeco§itiastio send

- a probe ageni,to the user device 3
P 9 1dent1£5cﬁ£10n 1néormat10n from a header of the request

message and to determine the device type identifier by
referring to a table of device type identifiers for which
device dependent information is stored in the second

S MEemoOTy means.

42. Apparatus as claimed in claim 41, wherein the
exXtracting means is operable to determine from the table,
for the identification information obtained from the
heéder, whether a corresponding device type identifier is
available and, if not, tc-generate_an.indication that the

user device is unrecognised.

43. Apparatus as claimed in claim 42, comprising probe
means responsive to the indication that the user device
is unrecognised to gend a probe agent to the user device
for extracting device information, and means for
receiving a response meséage containing the device

information from the user device.

44. BApparatus as claimed in ¢laim 43, comprising means




for extracting device information, and neans for receiving a response
message containing the device information fromthe usgl deyl 6gqs44.
Apparatus as clained in claim43, conprising neans 24 March 2005 78 for
“conparing the received device information with stored device dependent
informati on for known devices and neans for determ.ning a device type
identifier corresponding to a best match between the devi ce dependent
information for known devices and the device information for the
unrecogni sed device. 45. Apparatus as clained in claim44, wherein the code
generating engine is operable to generatg web page code wusing the device
type identifier of the known device determned to be a best match to the

unr ecogni sed fRwicmpatdngApber B¢ osiasd cdar iws i0F Amathoec @dichd sebabi
further conprising: receiving neans for receiving the request nessage via
a network to dgiige dependieatatinforsacdone cbedkhbwlS8avands O4hAUiheBRANS f OF
outputting the response nmessage conprising the web page code to the user
devi ce via tHOT fietgsminingwai dévide yppmrialan: i econBetbegohli H§erod7_
Apparatus as clainmed .in any preceding claim conprising neans for
sel ecting thé& Restpgschnbetween drhe fdeonideh eldpendiente iRFyrRBaRSHAEEH! di Ng
to the content of
known devices and the device information for the

unrecogniged device,

'45. Apparatus as claimed in claim 44, wherein the code
generating engine is operable to generate web page code
using the device type identifier of the known device

determined to be a best match to the unrecognised device.

46. Apparatus as claimed in any preceding claim, further
comprising:

receiving means for receiving the request message
via a network to which the apparatus is cormected in use;
and

output means for outputting the response message
comprising the web page code to the user device via the

network to which the apparatus is comnected in use.

47. Apparatus as claimed in any preceding claim,
comprising means foyx selecting the web page information
from the first memory means according to the content of

the request wessage and means for inputting the web page




t he request nmessage and neans for inputting the web page 24 March 2005 79

information and the device type identifier to the code,,ggneratLhHg engi ne
48 A nethod of responding to a request nmessage froma renpte user device
for web page information by generating web page code capabl e of being
interpreted by the user device for displaying one or nore web pages and for
out putting a response nessage conprising the web page code, the nethod
conprising; extracting fromthe request nmessage information determning a
device type identifier identifying the renote user device as being one of
a set of possible device types having dPfferent capabilities; operating a

code generat i et o nerate the web page code; storing the web page
infornationi%#%f#é%%ioémﬁﬁfygﬂﬁegﬁglﬁg L5YP6n 1ddcifte e Celpr Fefg a set

- of code gen éﬂ'ﬂ%%J structions authored in a script |anguage for
controlling g% Eae TEhET rﬁﬁ%ﬂing engine to generate the web page code;

and storing device dependent information for each of the set of different
device types in a second nenory neans; wherein the code generating engine

e o U LSRR R 5 0 e S BN
- remote user device for web page information by gemerating
web page code capable of being interpreted by the user
device for displaying one or more web pages and for
outputting a response message comprising the web page
code, the method comprising:
extracting from the request message information
determining a device type identifier identifying the
remote user device as being one of a set of possible
device types having different capabilities;

operating a code generating engine to generate the

web page code;

storing the web page information in a first memory
means as a content document comprising a set of code
.genexating instructions authered in a script language for
controlling the web code generating engine to generate
tﬁa web page code; and | |

storing device dependent information for each of the
set of different device types in a second memory means;

wherein the code generating engine interprets the
instructions with reference to selected device dependent

information corresponding to the device type identifier,



24 March 2005 80 the code generating engine thereby generating the web
page code in a formin which the web page code is tailpred tgsthe renote
- user device. 49. A nethod as. clained in claima48, wherein thé script

-l anguage conprises a first mark up | anguage. 50 A nethod as clained in
claim49, wherein the content docunent conprises content code defining
information to be displayed and predefined tags for controlling the
presentation of the information to be displayed; wherein the interpreting
means interprets each tag wth reference to the sel ected device dependent
information. 51- A method as claimed i#9claim50, wherein the device

d dent i | ' .set _of tabl d ., wh in the devi
cpendent | nras meran ISty (Padisf] Rend¥ Bafftar i Ebe MR to 1 ne

.dependent - i nformation 1S assi a

(205 11 @ UBadh T VaOORLAL Lhe RS, ORRRT A0 20 neg2: 4 et oo

as clainmed i'h aim S, where e run ime e n

virtual machifg) apdat RS i ri.se independent code segnents.
24 March 2005 81 53. A Engtéhgg&gggc g%%egggﬁ'caeﬁy of clains 51 and 52,

wherein the tables are in hierarchical formdefining a hierarchical tree
i n which nodes correspond to respective

49. A method as claimed in claim 48, wherein the script

language compriges a first mark up language.

50. A method as claimed in claim 49, wherein the content
document comprises content code defining information to
be displayed and predefined tags for contrelling the
presentation of the information to be displayed;
wherein the interpreting means interprets each tag
with reference to the selgcted device dependent

information.

51. A method as claimed in claim 50, wherein the device
dependent information is stored as a set of tables and
wherein the device dependent information is assimilated
in a set of objects accessible to the tags in a run time

environment of the code generating engine.

52. A method as claimed in claim 51, wherein the run
time environment c¢omprises a virtual machine and the sget

of objects comprise independent code segments.




device types in successive hierarchical layers 54. A nmethod as clained in

claim53, wherein each device type node is representeg4Qﬁr?§§g§§tive
entries in each of the tables to define those attributes of the device

type which differ fromattributes of a parent node fromwhich the device
type node branches.. 55. A nmethod as clained in any of clains 51 to 54,
wherein the set of tables conprises a device policy table defining
technical attributes of each device type. 56. A nethod as clainmed in any of
clainms 51 to 55, wherein the set of tables conprises a protocol policy
tabl e defining-the format of the web pa§é code generated by the code

gener ati ng ergi ne. A nmethod.as claiped in any of clains 48 to 56
wherein the %%5 p§§§&%85§¥?§sggﬁé?ﬁF¥h 1 A¥enchuims Bp lawguERe. 58. A

met hod as cl gj -in.clai 7, conprising nmeans 24 March 2005 82 for
selecting thg’hggg&lr‘?d tﬁ‘aer Igg&%lefsanébﬂngg%ni -HQSEESFBaﬁeA wioem et iseing tad
devi ce depenggnt.,i td in the protocol policy table froma nunber of
mark up Ianguagggkaég%%?iggﬁ% At 4%%%& qgﬁﬁ?'&%ﬁwﬁﬁ prdsto respepbives
claimed in ag¥v9teChal to 58,  .wherein the se f tabl es conprises a
style policy tgglg %@??n?%gSPﬁge§§§wg bﬂﬁﬁ%ﬂé%ﬁ%bigﬁﬂﬂr%+memeb page
i nformation :

~54. A method as claimed in claim 53, wherein each device

type node is represented by respective entries in each of

‘the tables to define those attributes of the device type

which differ from attributes of a parent node from which

the device type node branches.

55. A wethod as c¢laimed in any of claims 51 to 54,
wherein the set of tables comprises a device policy table

defining technical attributes of each device type.

56. A method as claimed in any of claims 51 to 55,
wherein the set of tables comprises a protocol policy
table defining the format of the web page code generated

by the code generating engine.
57. A method as claimed in any of claims 48 to 56
wherein the web page code is generated in a second mark

up language.

58. A_methcd as claimed in claim 57, comprising wmeans




60. A nethod as clained in claim59, wherein the style policy table
~defines attributes including at | east one of: (a) fon£4§%5£iggpgs; (b)
colour; and (c) background. 61. A nethod as clainmed in any 3t “CPains 51 to
60, wherein the set of tables conprises a thenes policy table defining at
| east one of (a) decorative features; and (b) a logo. 62. A nethod as
claimed in any of clains 51 to 61, wherein the set of tables conprises a
| ayout policy table 24 March 2005 83 defining for each device type the

| ayout of the web page information with respect to a display area of each
- device type. 63. A nethod as clainmed in gkaim62, wherein the | ayout
policy table defines the |layout with reference to a set of panes

~conpri sing por fPBngedecthugdrbpl spcandamamit upotamiguiakg ries prReddrdaes ti ons
- of the web page_ information. 64_ A nmethod as clainmed in claim®63, wherein
the |ayout poV¥itlh) $8eerdplretddrdeviteddemmndamie imBormabtionaiad the

configuration of panes. .
protocol policy table from a number of mark up languages

comprising at least HTML and WML.

59. A wethod as claimed in any of claims 51 to 58,
wherein the set of tables comprises a style policy table
defining the style of presentation of the web page

information.

60. A method as claimed in claim 59, wherein the style
policy table defines attributes including at least one
of:
(a2} font attributes;
'(b) éolour; and

(¢} background,

61l. A method as claimed in any of c¢laims 51 to 60,
wherein the set of tables comprises a themes policy table
- defining aﬁ least one of
(a) decorative features: and

(b) a logo.

62. A method as claimed in any of claims 51 to 61,

wherein the set of tables comprises a layout policy table




65. A nmethod as claimed in claim64 wherein, for a device type having

mni mal screen area, the layout policy determ nes thqﬂpggL&995%§ion of
pages to be a set of decks conprising single panes for use 1 n displaying
the web page information by displaying the decks successively. 66. A
method as clained in any of clains 51 to 65, \Wherein the content Code
conprises at | east one conponent nane identifying a respective data
conponent, and wherein the nethod conprises accessing a data structure in
whi ch 24 March 2005 84 at |east one data conponent exists as a set of data
objects defining nmultiple versions of t¥e data conponent where the data

obj ect s haveddkiéeregg datqggr‘gﬁfties suited to different renote user
devi ces. ATt 19F e teE omt 9hdhe sekp pagee

selecting a . ohject fraomthe set of data objects identified by a
conponent na%eﬁiorbtll%"a G5 HerPeRt hepa g&ﬁ@gﬁlﬁd%r% h ey idedce he

devi ce type égsgtifier. 68. A nethod as clainmed in claim®67, wherein the
sel ecting stép Conprises accessing a conponent policy table for |ooking up

~a predeterm ned selection of data object 69. A nmethod as clained in claim
67, wherein the selection step determ nes the technical attributes of the

renote user éjf\“ & M}é«flae§tc a'Eihn?e aiFﬁ'B' c(?l.gi%:t62b,y wherein the layout
policy table defines the layout with reference to a set
of panes comprigsing porticns of the display area and
containing respective portions of the web page

information.

64. A method as ¢laimed in claim 63, wherein the Jayout
policy determines for each device type the number and

configuration of panes.

65. A method as claimed in claim 64_wherein, for a
device type having minimal screen area, the layout policy
determines the configuration of pages to be a set of
decks comprising single panes for use in displaying the
-~ web  page information by displaying the decks

successively.

66. A method as claimed in any of claims 51 to 65,
wherein the content code comprises at least one component
name identifying a respective data component, and wherein

the method comprises accessing a data structure in which




conparing the technical attributes with data pr'operti es of each data

object. 70. A nethod as clainmed in claim®69, wherein t&eMals&I %6% on step
determ nes the technical attributes by referring to a device policy table.
24 March 2005 85 71. A method as clained in any of clainms 69 and 70,
‘wherein the data objects are stored in a data structure in which netadata
is stored in association with each data object and wherein the data
properties of each data object are defined by respective netadata. 72. A
met hod as clainmed in any of clains 63 to 65, conprising receiving user
input via a graphical user interface afif operating a docunent authoring

neans responsive to the grc? hi cal user interface for creating docunents
of the web pﬁ%’e g%%‘Faﬁ“ﬁg r GEFPBREPL7 X et ABd Jassetr aiofeddakacl ai m

72, conpri si,g%.t h?: glt %ﬁs,of recei,ving data, and _converting the data into a
set of data OBPEETS ESEATEHH WRbFRGLE YeIRéepevelvERG| data opompaneat o

suited to te ical .attriputes_ of a _respective device type. 74_ A nethod
as clai med ﬁ%‘ R dﬁ)ﬁ%r@?’ﬁeﬂ’f@ daver difEexenh] Sats RFIPRFLERPDri ses

‘mul tiple vergj rr onding to a set of avail able user preferences.
75. A net hodggg%%fiai%%eggi%%eﬁe&tmrﬂ‘Pt@ol‘ﬁ?ﬁrsi I#fhs for determining a
user preference fromthe request

67. A method as claimed in claim 66, comprising a step
of selecting a data object from the get of data objects
identified by a component name for inclusion in the web

page code on the basis of the device type identifier.

68. A method as claimed in claim 67, wherein the
selecting step comprises accessing a compeonent policy
table for looking up a predetermined selection of data

" object.

62. A method as claimed in c¢laim 67, wherein the

selection step determines the technical attributes of the
remote user device and selects the data object by
comparing the techmical attributes with data properties

of each data object.

70. A method as claimed in c¢laim 69, wherein the
selection step determines the technical attributes by

referring to a device policy table.




nmessage and wherein t he selecting neans is further 24 March 2005 86
operable to select the data object according to the usgy , prefgpence. 76. A

“nethod as-clained in claim75, wherein the nultiple versions conprise

versions in each of a set of |anguages and wherein the user preference
conprises a preferred | anguage. 77_ A nethod as clainmed in any of clains
46 to 76, . conprising the steps of: page neasuring the anount of code

. representative of a generated by the code generating engine; determning

whether the technical attributes of the user device include sufficient data
capacity to accommodate the neasured asount of code, and, in response to

. a negative determnation, dividing the code into two or nore portions of

code such t - edchgidrad onsi slaigmcesimt anyvefofckainspést iarsd pddti on of
the page and_ conprises an anmount of code within the data capacity of

the-user de¥gaeipgthe gatioehdecdtisianal Stprddiin & diten sopectient from

claim55, wherein the determning step determnes the technical attributes
by referrind™ ¥Whifk weladatpols gtoned|in mpadiegion0@dth each data

object and wherein the data properties of each data

object are defined by respective metadata.

72. A method as claimed in any of claims 63 to 65,
comprising receiving user input wvia a graphical user
‘interface and operating a document authoring means
responsive to the graphical user interface for creating

decuments of the web page generating instructions.

73. A method as claimed in claim 72, compri&iuj the
steps of receiving data, and converting the data into a
set of data cbjects each containing a respective version
of the data suited to technical attributes of a

respective device type.

74. A method as claimed in claim 73, wherein the set of
data objects Ffuxther comprises multiple versions

corresponding to a set of available user preferences.

75. A method as claimed in claim 74, ¢ompfising means
for determining a wuser preference from the request

message and wherein the selecting means is  further




.. 87.79. A nethod as clainmed in any of claims 77 and 78, conprising storing
the portions of code in a buffer nenory for subsequeni, tfansnghssion to the
- user device. 80. A nethod as clainmed in claim?79, conprising storing in a
session nenory client data received in successive nessages fromthe user
device in response to successive transm ssions of the respective portions

- of code representing portions of the page, and conbining as a single data
object client data for a conpleted session in 'which client data is
received responsive to all of the portions of the page. 81. A nethod as
clainmed in claim80, wherein the page d&ines a formand wherein the
portions of the page .conprise respective data fields _of the form. 82. A
met hod as cl &YRERTIE &R R etk the slata Pl echypaaniinge tetths used es
conprises a dynamc policy table defining code generating attributes which
are deternidéﬁeﬁ%ﬁﬁgﬁ?ng to the values of tine varying parameters. 83. A
nmet hod as clained in claim82, wherein the code 24 March 2005 as

generating attributes define imge content of the web page code and the

time varying paraneter is the bangwi,dth available for conmunication with
t he devi ce. 8.28‘ A e tiSdiol At &1F“ﬁdan§-nofci‘ilé‘?1rrs75lb8 feFein the

multiple versions cowprise versions in each of a set of
languages and wherein the user preference comprises a

preferred language.

77. A wmethod asg c¢laimed in any of claiwms 48 to 76,
comprising the steps of:
measuring the amount of code representative of a
page generated by the code generating ehgine;
determining whether the technical attributes of the
user device include sufficient data capacity to
accommodate the measured amount of code, and, in response
to a negative determination, dividing the code into two
or more portions of code such that each portion is
- representative of a regpective portion of the page and
comprises an amount of code within the data capacity of

- the uger device.

" 78. A method as claimed in claim 77 when dependent from
claim 55, wherein the detexrmining step determines the
technical attributes by referring to the device policy

table.




conprising storing in a cache nenory a copy of web page code output in a
response nessage; and outputting web page code fromthe,stoLedgopy in
response to receiving a further request nessage for the sanme web page
information.- 85. A nethod as clainmed in claim84, wherein the cache nenory
sel ectively stores web page code dependi ng upon whether a requirenent for
cache nenory storage is defined in the content docunment from which the web
page code is generated 86. A nethod as clained in claim85, wherein the
requi renent for cache nmenory storage is set by operation of a tag inserted
in the content docunment. 87. A nethod ag7clained in claim86, wherein the
tag further defines a duration of validity of the copy of web page code
“stored in cache nenory. 24 March 2005 89 88- A nmethod as clained in any of
clainms 48 to 87, wherein the extracting step extracts identification
informati on TPom & Mekded cgist fdaiwgdesm nesygagE arichintet 27 mangs tthe devi ce
type identifier by referring to a table of device type identifiers for

whi ch devi ceCoBREEAYBAET SHTovat tbe ipostbond of t hedsedondamdnmiier neans.
89. A nethod as clainmed in claim88, wherein the extracting step

- det er ni nes fm%meyﬁef@ﬁbﬁgpsequephetransmission to the user device.

80. A method as claimed in claim 79, comprising storing
in a session memory client data received in successive
messages from the user device in response to successive
transmissions of the respective portions of code
representing portions of the page, and combining as a
single data object ¢lient data for a completed session in
which client data is received respongive to all of the

portions of the page.

81. A method as claimed in claim 80, wherein the page
defines a form and wherein the portions of the page

comprise respective data fields of the form.

82. A method as claimed in any of claims S1 to 65,
vherein the set of tables comprises a dynamic policy
table defining code generating attributes which are
determined according to the values of time varying

parameters.

83. A method as claimed in claim 82, wherein the code




identification informati on obtained fromthe header, a corresponding
device type identifier is available and, if not, gene£@5£§dggobgdication
that the user device is wunrecognised. 90. A nethod as clained in claim89,
conprising actuating a probe nmeans in response to the indication that the
user device is unrecognised to send a probe agent to the user device for
extracting device information, and receiving a response nessage contai ning
t he device information fromthe user device. 91. A nethod as clained in
claim 90, conprising conparing the received device information with stored
devi ce dependent information for known &ices and 24 March 2005 90
determ ning a_device type .identifier corresponding to a best match_between
the device mﬂﬁﬂﬁE951§%f3Fﬁﬁ?gBﬁeFoFeq&ﬂﬁmlﬂégﬁc€9Q%%§qrﬁdebﬁCQEb
information for the . unrecogni sed device. 92. A nmethod as clained in claim
ge Gar

91, wherein T i T ENYRhEL BB NRAERBR SR A D ddie Reividily t he
devi ce type identy fii.er of the known device determned,to be a best match
to the unreci?gﬁallsie?lﬁaeﬁ%.cwu%?%ﬁh% gty Eflﬁeae?’ﬁcﬁny of claims 48 to
- 92, further conprising: receiving the request nessage via a network; and
outputting the response nessage conprising the web

84. A method as claimed in any of claims 48 to 83,
comprising storing in a cache memory a copy of web page
code output in a response message; and

| outputting web page code from the stored copy in
response to receiving a furthexr reguest message for the

same web page information.

85. A method as claimed in claim 84, whereinrche cache
memory selectively stores web page code depending upon
- whether a requirement for cache memory storage is defined
in the content document from which the weh page code is

-generated.

B6. A method as claimed in claim 85, wherein the
requirement for cache memory storage is set by operation

'of & tag inserted in the content document.

87. A method as claimed in claim 86, wherein the tag
further defines a duration of validity of the copy of web

page code stored in cache memory.




page code to the user device via the network. 94. A nethod as clained in

~any of clains 48 to 93, conprising selecting the web page ihfgg4mation from
the first nmenory means according to the content of the request nessage

and inputting the web page information and the device type identifier to
the code generating -engine 95. A nethod of responding to a request ‘
nmessage froma renote user device for web page information by generating
.24 March 2005 91 web page code capable of being interpreted by the user
~device for displaying one or nore web pages and for outputting a response
nmessage conprising the web page 'code, gdfe nmethod conprising: determning a
~device type identifier identifying the renpte user device as being one of
a set of pos8fbl er tebbhesl typesladviary ihf ewyentt capahivs ti®sreooperating a
code generating engine to generate the web page code; storing the web page
i nformation ¥Yaereinr stheemrtyracohng asteap centtentctdoc drientt idhirprt isimng a set
of code generating instructions authored in a script |anguage for
control | i ng PhEcrBRieigRnEran ny begidesr fof gbrenatquisst hmesealgepagel code;

and storing device_dependent information for each of the set of different
devi ce typesdefeEmaes fdhfedevicaespe identifier by referring to a
' table of device type identifiexs for which device
dependent information is stoved in the second memory

Cmeans.

83. A wmwethod as claimed in c¢laim 88, wherein the
extracting step determines from the table, for the
identification information obtained from the header, a
‘corresponding device type identifier is available and, if
not, generates an indication that the user device is

unrecognised.

90. A method as claimed in elaim B9, comprising
actuating a probe means in response to the indication
that the uSer.device ig unrecognised to send a probe
agent to the wuser device for extracting device
information, and receiving a response message containing .

the device information from the user device.

91. A method as <claimed in claim 90, comprising
comparing the received device information with stored

device dependent information for known devices and




wherein the content code conprises at |east one conponent name identifying
a respective data conponent for inclusion in the web pagg, Gpdgys and
conprising the step of accessing a data structure in which the data
conponent exists as a set of data objects defining nultiple versions of

t he data conponent where the data objects have different data properties
suited to different renote user devices; and selecting a data object from
the set of data objects 24 March 2005 92 identified by a conmponent nane
for inclusion in the web page code on the basis of the device type
identifier. 96. A nethod as clained in ghaim95, wherein the selecting
step conprises accessing a conponent policy table for |ooking up a

pr edet er mi nedeterniniong of déatiae AYpRC tideht i 5 d RS- A S B A 0 d Ny Cl @i m
95, wherein the selection step determ nes the technical "attributes of the
renote user h@?tc@abﬂhtbetbasMStm&:Ehaﬂmendypénaghtiihxufﬁiggoﬁwﬁbﬁelects
the data object by conparing the technical attributes wth data properties
of each dat akneBpectfeygces nendod the cldeivies | irfcdnatPBh Wher eighd he
selection step determnes the technical attributes by referring to a

devi ce policy¥eepgnised Aemérkod as clained in any of clains 97 and 98,

92. A method as claimed in claim 91, wherein the code
generating engine generates web page code using the
device type identifier of the known device determined to

be a best match to the unrecognised device.

93. A method as claimed in any of claims 48 tolsz,
further comprising:
receiving the reguest message via a network:; and
outputting the response message comprising the web

page code to the user device via the network.

_.94. A method as claimed in apy of claims 4B to 93,
comprising selecting the web page information from the
first memory means according to the éontent of the
request message and imputting the web page information
and the device type identifier to the code generating

engine .

95. A method of responding to a reguest message from a

remote uger device for web page information by generating




wherein the data objects are stored in a hierarchical data structure in
whi ch netadata is stored in association wth each datg, gRjgct,gand wherein
the data properties of each data object are defined by respective
nmetadata. 24 March 2005 93 100- A nethod as clained in claim95, wherein
the set of data objects further conprises nultiple versions corresponding
to a set of available user preferences; and further conprising;

- determ ning a user preference fromthe request - nessage whereby the
selecting step selects the data object according to the user preference
101. A nethod as clainmed in claim100, wherein the multiple versions
conprise versions in each of a set of |anguages and wherein the user

pref erence cBfPrP3ge godsr sfaarateld: | afighaing if2erpppacd kg, ftife nasq@endi ng
to a request-_nessage froma renote user device for web page information by
generating 9RBipggdnddisnpapiagofomei py imbes pwebedpdryed handsefor devi ce
for displaying one or nore web pages and for outputting a response nessage
~conprising tAREREbLHAGe & CRRDORSR WPPERGEUS@EIMIS HiggtheX WelC haig: means
for extracting fromthe request nessage information determ ning a device
type identif?g?efiﬂﬁﬁtmﬁyhﬁé cREprégong:user device as being one of a set

of possible device types having different capabilities;
detéxmining a device type identifier identifying the

remote uger device asg being one of a set of possible
device types having different capabilities;

operating a code generating engine to generate the
web page code;
| storing the web page information in a first memory
means as a content document comprising a set of code
generating instructions authored in a script language for
-controlling the code generating engine for generating the
web page code; and

storing device dependent information for each of the
set of different device types in a second memory means;

. wherein the content code comprigses at least one

component name.identifying a respective data component
for inclugion in the web page code, and comprising the
step of accessing a data structure.in which the data
component exists as a set of data objects defining
multiple versions of the data COmponent where the data
objects have different data properties suited to
different remote user devices; and

selecting a data object from the set of data objects




a processor for operating a code generating engine to generate the web page
code; 24 March 2005 94 nmenory neans storing the web pagesi-pf ofgagtion as a
content ~docunent conprising a set of code generating instructions authored
in a script |language for controlling the code generating engine to
generate the web page code; the code generating engi ne being operable in
response to the device type identifier by interpreting the instructions
with reference to selected device dependent information corresponding to
~the device type identifier to generate the web page code in a formin
which the web page code is tailored to ti% renote user device; wherein the
extracting neans is operable to extract identification information froma
header of t he ¥daptddiiedduys sycampprentctanei fert feclesion ippthedwabifier
by referring to a table of device type identifiers; the apparatus further
conpri si ng pr ARFeEie aredhivndiamia of hehe ndevice ovyphaidentifiser.devi ce
is unrecognised to send a probe agent to the user device for extracting

- device information, and neans for receiving a response nessage containing

the device information from the user device. 103. Apparatus as clained in
clai m 102, Coﬁﬁfisﬁhgmﬁﬁaﬁg as claimed in claim 95, wherein the

gelecting step comprises accessing a component policy
table for locking up a predetermined selection of data

dbject.

7. A method as claimed in claim 95, wherein the
selection step determines the technical attributes of the
remote wuser device on the basis of the device type
identifier apd selects the data object by comparing the
technical attributes with data properties of each data

object.

98. A method as claimed in claim. 97, wherein the
selection step determines the technical attributes by

referring to a device peolicy table.

9%. A method as claimed in any of c¢laims 97 and 98,
wherein the data objects are stored in a hierarchical
| data strutture in which metadata is stored in association
with each data object and wherein the data properties of

each data object are defined by respective metadata.




for conparing the received device information with stored 24 March 2005 95
devi ce dependent information for known devices and neag§nhggﬁ;gggernining a
device type identifier corresponding to a best match between the device
dependent information for known devices and the device information for the
unrecogni sed device 104. Apparatus as clained in claim 103, wherein the
code generating engine is operable to generate web page code using the
device type identifier of the known device deternmned to be a best match
to the unrecogni sed device. 105. A nethod of responding to a request
message froma renote user device for %&b page information by generating
web page code capabl e of being interpreted by the user device for

di spl ayi ng ol or® Mk aingd forolain pif + ivhiezeiesgonsethedsage
conprising the web page code, the nethod conprising: storing the web page
i nf or mati on $34F& neRBPFEReankireRern ceomerisescu tipheri dexgisnset of

code generatin instructions authored in_a script |anguage for

control | i ng & Nge k& & B&§ efgavailabienarer reeroptepagakode;
extracting fromthe request, nessage information determ ning a. device type
identifier i R8T GRS 19 ot e user device as being one of a set of

possi bl e 24 March, 2005 | .
_ determining a user preference from the request

- message whereby the selecting step selects the data

- object according to the user preference.

101. A method as c¢laimed in claim 100, wherein the
"multiple versions comprise versions in each of a set of
languages and wherein the user preference comprises a

preférred language.

102. Apparatus for responding to a request message from a
remote user device for web page information by generating \
web page code capable of being interpreted by the user
device for displaying cone or more web pages and for
outputting a regponge mesgage comprising the web page
code, the apparatus comprising:
extracting means.for extracting from the reqﬁest‘
' message information determining a device type identifier
identifying the remote useyx devicé as being one of a set
of possible device types having different capabilities;
a processor for opérating a code generating engine

to generate the web page code; -




96 device types having different capabilities; operating the code
generating . engine to generate the web page code; the gpggrgf@gggting
engi ne being operated in ‘response to the device type i1dentifier.by
interpreting the instructions with reference to sel ected device dependent
I nformation corresponding to the device type identifier to generate the
web page code in a formin which the web page code is tailored to the
renote user device; wherein the extracting step extracts identification
Informati on froma header of the request nessage and determ nes the device
type identifier by referring to a tabl@%f device type identifiers; the
met hod further conprising actuating, a probe neans responsive to the

i ndi cation that t ‘ﬁ%@%qﬂﬁﬁm%est? B eidgrrlena8s iBAATRABAEPeSEgaNt to

t he user device fqr extracting device information, and receiving_a
response nesféjdjet%té?ﬁpﬁﬁnf:hé:m@q%f 8r R oRFf reRAC t Hénﬁé‘é%lﬂSvi ce
106 A netho%_aﬁaﬁha;ned In_claim105, conprising, conparing the received
devi ce i nfor Mati TSt oPREIOTER celWeplndefELiREor BRI EREWN '

devi ces and _deter fﬂ n devi ge tgge identifier,corresgonding to. a 24
" March 2005 gfontro ang the code generating engine to generate the

- web page code;

the code generating engine being operable in
response to the device type identifier by interpreting
“the instructions with reference to selected device
dependent information corresponding to the device type
ideptifier to generate the web page code in a form in
which the web page code is tailored to the remote user
device; | |

wherein the extracting means is operable to extract
identification information from a header of the request
meggage and to detexmine the device type identifier by
referring to a table of device type identifiers;

the apparatus further comprising probe means
responsive to the indication that the user device is
unrecognigsed to send a probe agent to the user devicé for
extracting device information, and means for receiving a
response message containing the device information from

the user device.

103. Apparatus ag claimed in claim 102, comprising means

for comparing the received device information with stored




. instructions for controlling a processomsto carry out the nethod of any

best match between the device dependent information for known devices and
the device information for the unrecognised device. 107y, A;ngidod as
claimed in claim106, wherein the code generating engline generates web
page code using the device type identifier of the known device determ ned
to be a best match to the unrecogni sed device. 108. A conputer program
.conprising.processor  inplenentable instructions for controlling a
processor for carrying out the nmethod of any one of clains 48 to 101 and
105 to 107. 109. A storage nedium storing processor inplenentable
one of clainms_48 to 101 and 105 to 107. 110. An electrical signal carrying
processor i e dgnendantt dndcirowt itor foontaoWn dgvdcpsoesgsoeans  carry
out the nethod of any one of clainms 48 to 101 and 105 to 107. in. A code
generati ng erdfihéatermizangnaafdedppar bype dfentifofr clarimsspondding? to24
March 2005 98 112. A storage nediumstoring a set of policy tables for .use
in a nethod & Rash MBEchnbahyeencthe devies dependent imfvromatdioor £ge medi um
storing a set of tags for use in a_ nethod as clained in any one of clains
48 to 94. 114NFPpardgicasr amd poie ndevicer ejpéermnationgefor the

unrecognised deviece.

104. Apparatus as claimed in claim 103, wherein the code
generating engine is operable to generate web page code
using the device type identifier of the known device

determined to be a best match to the unrecognised device.

_ 105. A tﬁE.thDd.Of responding Lo a request message from a
remote user device for web page information by generating
web page code capable of heing interpreted by the user
device for displaying one or more web pages and for

outputting a response message comprising the web page

code, the method comprising:

storing the web page information in a memory means
as a content document comprising a set of code generating
~instructions authored in a script language for
controlling a web code generating engine to generate the
web page code;

extracting from the request message information
determining a device type identifier identifying the

remote user device as being one of a set of possible




substantially as herei nbefore described with reference to and as shown in

any of the acconpanyi ng draw ngs. 115. A net hod of resppPgL&g >b@s @ request
nmessage substantially as herei nbefore described with reference to and as

shown in any of the acconpanyi ng draw ngs

1)
device types having different capabilities;
operating the code generating engine to generate the
web page code;
the code generating engine being operated in
response to the device type identifier by interpreting
the instructiéns with reference to selectedr device
dependent information corresponding te the device type
“identifier to gemerate the web page code in a form in
which the web page code is tailored to the remote user
device;
wherein the extracting step extracts identification
information from a header of the request message and
determines the device type identifier by referring to a
table of device type identifiers;

the method further comprising actuating a probe
means responsive to the indication that the user device
ig unrecognised to send a probe agent to the user device
for extracting device information, and receiving a
 regponse message contailning the device information from

tl_1e user device.

106. A wethod ag claimed in claim 105, comprising
comparing the received device information with stored
‘device dependent information for known devices and

determining a device type identifier corresponding to a




24 March 2005

a7
best match between the device dependent information for
known devices and the deviece information for the

unrecognised device.

107. A method as claimed in c¢laim 106, wherein the code
generating engine generates web page code using the
device type identifier 6f the known device determined to

be a best match to the unrecognigsed device.

108. A computer program commpriging processor
implementable instructions for contreolling a processor
for carrying out the method of any one of claims 48 to

101 and 105 te 107.

1023. A storage wmedium storing processor implementable
instructicns for controlling a processor to carry out the

method of any one of claims 48 to 101 and 105 to 107.

110. An electrical signal carrying processor
implementable instructions for controlling a processor to
carry out the method of any one of c¢laims 48 to 101 and

105 to 107.

1i1. A code generating engine for use in an apparatus of

any of <¢laims 1 to 47.
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112. A storage medium storing a set of policy tables for

use in a method as claimed in any one of claims 48 to 94.

113. A storage medium storing a set of tags for use in a

method as claimed in any one of claims 48 to 94.

'114: Apparatus for responding to a request message
subgtantially as hereinbeforxe described with reference to

and as shown in any of the accompanying drawings.

115. A method of responding to a reguesat message
substantially as hereinbefore described with reference to

and as shown in any of the accompanying drawings.






