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(57) Abstract: A web server (1) responds to a re-

SERVICE quest méssage from a remote user device (2) by dy-
CENTRE namically generating web page code capable of be-
5 ing interpreted by the user device. A device type

identifier (45) is extracted from the request message
and is input to a code generating engine (25) which
interprets stored instructions for generating the web
page code with reference to selected device depen-
dent information comesponding to the device type
identifier. The web page information is stored as a
content document comprising a set of instructions
wes -szVER || wes SE':VER Gut written in a script language. The web server gener-

ates web pages in an appropriate form for each user
device without the need to convert web pages from
one form to another. .

G O A

INTERNETY
3

0000
0050
28
0000 . 0Q0C

WO 02/27543 A2
0
]




4 Al exander [GB/ GB]; 18 Shady Nook, Farnham Sur- rey GJ ODT (GB). LEWS,
Jonat han, Rhys, Tyack [GB/ GB]; 14 Pine C ose, South V¥nstem 2Winchester
Hanmpshire 5021 3EB (GB). (74) Agents: BERESFORD, Keith, Denis, Lewi s et
‘al.; Beres- ford & Co, 2-5 Warwi ck Court, Hi gh Hol born, London WCI R 5DH
(GB). (81) Designated States (national): AE, AG AL, AM AT, AU, A BA
BB, BG BR, BY, BZ, CA CH CN CO CR CU d DE DK DM Dz EC EE ES,
FI, &, G G G4 GV HR HU, ID ILL, IN 1S, JP, ICE, KG KP, KR 1CZ
LC, LK,LR,LS,LT,LU,LV,N%,ND,NG,NK,NN}NM/ MX, MZ, NO, Nz, PH, PL, PT, RO
RU SD, SE, SG SI, SK SL, TJ, TM TR, IT, TZ, UA UG US, UZ, VN YU,
ZA, ZW (84) Designated States (@misHRIBAR ARI PO patent (GH, GM KE, 1S,
MN Mz, SD, SL, Sz, TZ, UG ZW, Eurasian [Continued on next page] il

(57) Abstract: TAisebisesveiof 1)rekbsipandst¢ o wely eseqests masdaganfrom a -
renote user device (2) by dy- namcally generating web page code capabl e of
be- ing iphetpcefled Byt heotseexcbysteelA davi 6e Welpe sekan i £per (45) is
extracted fromthe request nessage and is input to a code generating

engi ne (25¢swbhnding ho erenetst steyspehstaariveshy ifaothgepakgrnag t he web

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




page code with reference to sel ected device depen- dent information
corresponding to the device type identifier. The web page.inbessmtion is
stored as a content docunent conprising a set of instructions witten in
a script language. The web server gener- ates web pages in an appropriate
“formfor each user device without the need to convert web pages from ane
formto another. . 24 March 2005 | WEB SERVER This invention relates to web
servers and in particular but not exclusively to a web server for
respondi ng to request nessages received via the internet fromrenote user
devices -and to a web server capable o responding with web page code

tailored t ongge! e fifat CRBANILRES o pEDELEEIT S HsSiuleYbhBuadbe Use of

the internet has recently flourish t he extent re afnoSt every

busi ness ConcerﬁnhéédééﬁxaQ%ﬂﬂ%ﬁ@%ﬁkﬁxﬁ%fpkﬁébgediEEQEQHE'8&v§8950”|'”e
purchasing facilities. The majority of such websites have In the past

been acce8§§da8&eé§n@h@1#8§ébgfté§eSm&HyCBu§i§e§£§s REeE spaalrtegput ers).
usi ng one of a relatively snal nunmber” of avail abl e browser applications

so that, bﬁoaadllha_hqesega%a\&bs&éwssé\%@ré eqyi advie0 HHIPUGYRBePage code
in a 5|ngle format for viewi ng at the user device. Mre recently, there has
been a protyperat i hisNhBR¥ver 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




i nternet enabl ed devices such as PDAs (Personal Digital Assistants),
nobi | e tel ephones with WAP (Wreless Application Protocel).faghdities,
DTV (Interactive Digital Television), information kiosks, ganmes, consol es
and home 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 able nmenory as
wel | as variabl es associated wi th cotmuni cation i ncl udi ng 24 March 2005 2
i mge for nmuni cati o rotocol and markup | anguage. .In order to
‘enabl e us%?ééo 8?%8?8 3%??3?2 S?ﬁéﬁ%%spr?Seﬁéc@§§ttﬁ@%ﬁ’ﬁﬁ%s??és, many
busi nesses_have rqforted to building separate web servers to serve each
devi ce t%%l.neléfﬁes ‘however creates data managenent problens where a
custoner may w.sh.to have the option of ing . different devices to
communi cat e mﬁ@ﬁ PR3 ﬁgﬁ8h T u Fﬁ?osﬁﬁb%gﬁﬁéTﬁﬁé&ﬁﬁi?ﬁﬂ%ﬁI%S? r exanpl e,
t he nerchgnt then__requiring a praliferati.on of different web server :
NANL ag%p

appl i cat i ons F5 B8 SHENadsd ah EF RS QUTT ed ™R t 4 HRE or
addi ti on. t er.l al . . al t.ernati ve,approach_has been.to, provide a
separ at e%p%r Cgfﬂeg %A%Ji% k?%réé%cae%o Rl %ﬁ%‘iﬂ% IRyt user
devi ce, t ]gp N A required web page code b
transl at i% ﬁ%ﬁ%iﬁéﬁ 4 g%é;ée We p%i]oem cot eo,d“? yl‘f)‘ci;%%l %/V}%eﬁ-iy
MIrkup  having different capabilities. The use of Extensible

y
per Text

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.




Language (HTM.) format, to other device formats such as Wreless Markup
Language (WWL) used for WAP tel ephones. Such sol utiong howgvegogeneral ly
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 & difficulty is conpounded when it is

necessary to update the original. PC web page 24 March 2005.3  code because
t he transcodinggbrd%%%%?iaﬂgé al'5dhe TR eﬁb?ﬁ%er@ﬁ?e?F heg alt86 been
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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




provide an inproved web server with nulti-channel capabilities able to
serve different types of remote user device. 24 Mar ch, 20054 20b8
accordance with the first aspect of the invention, there is provided an
apparatus for responding to a request nessage fron1a 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 cggpr|5|ng the web page code, the
apparatus conprising: extracting neans for extractlng fromthe request

nmessage |i r‘)qfegrggaalt On- ey m Qi @gmg[f qﬁ‘”vﬁfic,l Jt po é}%l flﬁ%vcoggntl fying the

renot e user ce as bel'ng on F2e"t ypes havi ng

di fferent \capabilyi ¢ beﬁhearéﬁﬁ%é*ﬁ%grf&&mﬂﬂ§rat'ng a code generating engine

to generate the web page co first nmenory means for storing the web page
information as g C%%E%@Baﬁ@@“”ﬁ%hco%ﬂé' S's@% ﬁdsefas COQ% ggparating

instructions authored in a script anguage con Ilng t he code

gone o oL erei el gmiers e 26D R e ool pRgengTETY, oo
device typepeqibier ehdsddfe COLG ASNBERIHNGRIIHRGI COMRY) SRD 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
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




interpreting neans for interpreting the instructions wth reference to

sel ected devi ce dependent information corresponding tg, the-feyhce 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
message froma renote user device fogbweb page  information by generating
web page code capable of being interpreted by the user device for

displayin%og[%eigr8 RS Yﬁbwﬂﬁ Stﬁgdﬂégw%%#%3%§€%§1 3%#$%%%az essage

conpri sing the web page codes e net hod S fromthe

request ngﬁga%§m$@quﬁ§;ngicgeternining a device type identifier

identifyingt renote user dévice as being one of a set of possible

device types hayl ng dillghent caRabilidl esc,operaling.a code gggerating

engi ne to generate pagé code: Storing

a first MegveteiBRANEnASe & CODEGM AGPUTRINGPIY 1810, A50! (af code

generating |nstrycfions_a ed Tn a script 1anguag or t?olling t he
ueb code GRREEALi igsengbne b eenElfle 16 WEB, PAgCrGRdGe AR R! O T N
devi ce dependent Information for each of e
' 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




set of different device types in a second nenory neans; wherein the code
generating engine interprets the instructions wth refeganpce,tqsel 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 ina formin which the web page code is tailored to the renote user
device. In accordance with the third aspect of the invention, there is
provi ded a nethod of responding to 3. request message froma renote user
device for web page information by generating a web page code capabl e of

bei ng i nt gxprat edyy &Q@a“%ﬂmﬁ&‘[&ﬁ@ fQr; di splayi ng Secztneg%r Jore web pages

and for outputting a response” nessage conprising the web page code, the

T e oY ST BTSN b AFVL OBvLYRESRACDIIS | Sind JeRLLLYI N0 the

renote user “device as being one set of possi bl vice pes havi ng

di fferent capabidrid | GhierPerali nthid, cads cgener abjng, enghfieclpogenerate the

web page code; storing the web page information in a first nenmory neans as
a.content: degumept e Ng svi%&lqd Ofc £oderaeperat ing diast Lugtions

authored- in a scrip | anguage for controlling the code generating engi ne
for gene@@&ﬁmgsghgnweb page code; and

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




storing device dependent information for each of the set of different

- device types in a second nenory neans; wherein the copjent _codes;conprises
at | east one conponent nane |dent|fy|ng 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 nultiple versions of the data conponent
~where the data objects have differen d data properties suited to different
renmote user devices; and selecting a data object fromthe set of data

obj ect s |QQQHQHfﬁ#ngghéxggggmagnééﬁﬁ %ge?haihgskgn h@r& %ﬁg page code

on the basis of the device type accoPdance the fourth
aspect ofw%@e gegbon there is provided an apparatus for responding to
a request nessage roma renote user device for web page information by

generating webpaoeceede g8Rabhe iy PehRY A Bellef edplyaiiie usar device

for displaying one or nofe web pages a out ng a TreSponse

message CoRRHSIA0 e e DRgS C@g;gt 18&nt 2PPALALYS 1 GREREL-ELAYy extracting

means for extracting fromthe re
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
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:




nmessage information determning a device type identifier identifying the
renpte user device as being one of a set of possible gdevicg types having
~different capabilities; a processor for operating a code generating engi ne
to generate the web page code; nenory nmeans 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 engigg to generate the web page code; the
code generating engine being operablé”in response to the device type

identifier by i : t,l i nst iLons w t.h reference to sel ected
e % ﬂ%g'Wéﬂ]g%dﬁs{)%féﬁagQ 0 the eéVice % ﬁ)eeansi dentifier

device dependent infornation cor . . < dent
Lo dener A (etbnadbe Lo | Dol 0 1 6B vk gR0e pode 1o

tailored to ta{:e renote user dewngje,

Operable1%%§%§ﬁ@€£ongde§hkwd¥g&c"iﬁnfgrﬁggfi J'?ﬂ%ﬁﬁ???g?rg%E'the

request nessage and to determne the dévice type i referring

to a tabl el Agvifg LyReol ABALI GEALFc 1l BRPAIAUS JUINGL GMPri sing

probe nmeans responsSive to t Icatio eu vice'ls
unrecogniggghgg sepdy@. probe agent to the user device for extracting
devicé infor 't?on, and neans for

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




‘instructions with reference to sel écted device dependent
‘corr espondiefe redcdeh@ odenkCack¥RBank 488t hELRInGS FENGHALE; the web page code

receiving a response nessage containing the device information fromthe
user device. In accordance with the fifth aspect of thg vhLpMEBBHEPN, 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 ,gtoring the web page information in a
menory neans as a content document conprising a set of code generating

i nstructi onsiioneldBed SErAL hANYA0J A, GoniLaLliing g ugh code

generating engine to generate t b page ¢ode; extracting from the

request nmesgagec-Nfor{@iion determning a device type identifier
identifying the renote user device as being one of a set of possible

devi ce types'h@%@&grgéﬁf@ﬁSB&iﬁé&@?iéft{§§ip A 100,419 gogds gener at i ng

engine to generate the web page code; the code generating engine being

operat ed by I BePQIecL obbhe KpviGe Ype Laftil! iy Lerpiehing the
[

nf ornmati on

inaformin .
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;




which the web page code is tailored to the renote user device; wherein the
extracting step extracts identification information fipﬂgg%hgggﬁr of the
request message and determines 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
is unrecognised to send a probe agent to the user device for extracting
device information, and receiving a 24 Nhrch 2005 4f response nessage
cont ai ni ng the device |nfornat|on from2the user device. Preferred

enbodi nent s of tfﬁa{ﬁf@ s gvention wl now be descri bed by way of
~exanpl e only and W erence ?% e A RGLAEHWE M D arhi ch:
Figure 1 is @sesqﬁe(_r}ptﬁrfé Qy.8y Vi ew of ¢ ectio bet ween a web server and
remote user ‘devices: Figure 2A1%S a §§&§ﬁﬁifiqﬁlagranlof the web server of
Figure 1; Figure g dfézajtn%g naI i an1fo illustrating signal flow
in the web server Figure 2A %b % aqgﬁﬂHW%L;q ratstemtic
di agr am of wﬁél%)i:ltcﬁ&blcﬁs Y 3% ‘@eq?ertat%nvc\f%nsgelrn\gr of Figure 2
Figure 5A illustrates a layout for a PC;
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;
Figure 8 illustrates -schematically the hardware
~ required by the web server;
Figure 9 illustrates schematically the Separation
of content code and preséntation of information for use

by the code generating engine;




Figure 4 is a schematic diagramillustrating operation of the code
generating engine; Figure 5A illustrates a |ayout for 3, RG..figyce SB
illustrates a layout for a television, Figure 5Cillustrates a |ayout for
a PDA; Figure S5Dillustrates a |ayout for a WAP tel ephone; Figure 5E

 iIIustrates | ayout for a device having a |arge screen; Figure 5F
illustrates the display of fragnents in a device having a small screen;

Figure 5Gillustrates a nulti-menu structure in a |arge screen device;
Figure SHillustrates the rel ationshi p6between control segnments and
content segnents_in the | ayout of Figure 5G Figure 6 illustrates the

hi erarchy ofa de¥88%Fol ity tdBNEtrpitgsr e sehidnalsiordtlys schespdteal |y

t hesof tware _provi.ded to the web server; Figure8 illustratesschematically

t hehar dwar e“YBRLHFEHILY RIRAYMEE Yespsverrpgdr 8 devéloptent e sehemat i cal |y
t he separation f content, _code and presentation of information for use by
the code generat ?ﬁguéﬁg]r]né:l PELPRLER bhexxchange of signals in the

system of Figure 10 when a new type of user device 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




6 Figure 10 illustrates schematically a system conprising a production
server and a devel opnent server; Figure 11 illustrates, he exeghange of
signals in the systemof Figure 10 when a new type of user device is
encountered for the first tine; Figure 12 illustrates schematically a
server having a cache nenory; Figure 13 is a flowhart illustrating the
nmet 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 diagram¥llustrating a conponent |ogic

sof tware le, .Figure 16 is a flowhart illustrating operation of code
generation using ‘the conponent |ogic software nodule; Figure 17 is a

diagramillustrgti t hierarch of data objects which are different
ver si ons of datgﬁﬁgggrggcg%EB§£ﬁag?ﬁg?§ec% JNEFRY ZRES 1o gherony

iI'l-ustrateg,t-bg hi r gk f text objects wth different text code sizes
and Iahguaggs?ﬁgigﬁ%g %SX}?PgStrates the signal flowin a web server in

i ssect on: Fiohi8'ot £ efiernlR et Selertnon of pamrered L
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 1 connected to
remote user devices 2 via the internet 3. The rémote
user devices are illustrated to be a PC, television, PDA,
and a mobile telephone with WAP faeility but can include
any number of different devices_with internet capability.
¢he web server 1 is provided with a web server GUI
(Graphical 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 ihformatioﬂ”boncé%ning any new types of

user. device and provides the web server 1 with
eonsequential‘software 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




24 March 2005 7 shards; Figure 22 illustrates use of a user session nmenory
during formfilling; Figure 23 illustrates the dissectbpnQftnLa&geane 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 nobile tel ephone with WAP facility but can
include any nunber of different devices with internet capability. The web
server ‘1 is provided with a web server G8 (G aphical User Interface) 4

enabling an operator of the web server to author docunents and generally
The web server 1 is

control and ' L.h.-oper at | of t.he weh server.
‘al so connecte@geggg% €in ef%%&”ﬂitdjb &G C e P ReITREB2WRI HPRIc ARYs
i nformation coadetni ng By newdkyPeferdratissy  daYine angh proyi deg jhe web
server 1 with consequential software revision whén required. Figure 2A is

a sinplified SERefMFRLdi dgr amittde deb dheverTdvaf FEgade 1Mdikg web
server 11 ncl Yogs, funBhg° T3t "EhS" RRSE CSpar SRS IS AL %Y "
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 ﬁmmory 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




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, gengraking engi ne
21 in this 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
~inplenmentable within a Java run tine environnment. A nenory 22 stores

- content code. 23 which defines web pgge information in the form of
~docunents witten in a mark up | angdage which in the present exanple is

JSPL. 1 (Jsaavcghsg Vehe Pegagg gqr{?grdagcé%%r KngiNese; %%C%@entéi&!ﬁeo%ypi cally

aut hored by e oper at or ser ver usi ng the graphi cal user

i nterface S%aggﬁg).m%%@%@%ﬁ%oggsafggrﬂélms q:%t %éf\g_/g%glge i ncl udes

for exanple I NCor porated 1Tnto We code

generat ed Alsdiif i ffys | BsLGSHANSE s !JIA&%%% '£2 QhLOANZHENT TTOM Lhe

user device 2 and data acquired by nonitaoring server.

Dat a_obj eqjctihtlsetiesdalitnbiieq GANLRAL 5008 Ba1aLe stored in a database

19. These data objects nmay inc I'l'es containing i mages or text and

other forms of xdaliaableaElS Ml it UK LIl 38 §0cLBELUJE 10 the veb

page code to be generate
serving the processor 20 and memory 22 and external

connection to the internet 3 for receiving request
‘mesSages 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 the 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




Devi ce dependent information 25 is also stored in nenory 22 and consists
primarily of policy tables described below The nenory, 22.:8l segsStores
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 tine of startup. The program

code 26 al so includes code defining a set of tags used in a mark up

1 anguage in which the docunments are authored as described bel ow. An
~interface 27 conmuni cates between a d&tabus 28 serving the processor 20

and nenory 22 and external connection to the internet 3 for receiving

‘request nekkRlyaRthdsedadoni PerRgnPAdEahsen neS iR CeIRRRSA dade

identification engine 29 is provided for extracting fromreceived nessages
a devi ce tBpethe Je&R iF9E7eF of- i dentifying the renpte user device 2 by

type. The device identification engine 29 in the present exanple is

i mpl enent ed i n BEoT4%Rr dBhyig he pFucdor 12dustratinns afakpfe Wk r equest
nmessage received via the internet contains a HyperText Transfer Protocol
(HTTP)  heiffefent chhevitredEenghirpadt pLARCREE| &R g "eR@eTafiSsh t he user

. agent which the originating device has used mhegﬁFﬂenerating t he request

nmessage. ThelUsimertds (e [Wemaldehtv soft idiadty FEXESOEaN0% t he

browser version, and markup | anguage capabiliég;of the device and is used

provides a communications interface reguest 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




by the device identification engine 29 to identify the originating device
using the device type identifier which may for examplg he.storsg as a

- | ookup table. The HITP header may al so yield information contained in a
cookie regarding details of the user who has originated the request
message. Such cookies may contain 24 March 2005 10 other data used for
personal i sati on of the response made by the web server 1. Figure 2B is a
further illustration of the web server | showing functional elenents in a
manner which illustrates the signaHJfIOML A front end processor 300

id i cati i nterf for. . iyed f th
P ternet 8 Sl 1t sl doctngne” 5P e HhieFE ol RS IRl G et [ O ke
i nt t..Th f t i i t b
ool ot o rBeRde, TR hRe CRREErEPR a8 Sy (Re USRI OF e 1O R e
informati on tocpeevigézl léded i.Iqlea 39@19 spg%aggae Eggges&&qng%%{ h%_o%seis The web
a

applicatigﬁerprocessor 302 has acces at abase which may be | ocal

to the pr éggigédogggﬁxebfrﬁbﬁﬁgﬁgﬂg£§%%ggggi960 &ﬁhcgabﬁa §essible via an

appropri.a conmuni I ons appl rcatron processor 302 outputs

5oSoCATE% R A IR LTCRETTAA Yo Coce. T
-the user device 2. -
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 deﬁice.
Figure 3 illustrates schematically the ‘pc.:licy 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




interpreted by a browser of a user device and therefore does not
constitute "web page code" for the purpose of the presept-desssd 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 formwhich is
capabl e of being interpreted by the browser of the wuser device 2. The web
page code docunent 306 is received by the front end processor 300 and
packaged as a response nessage transmtted via the internet 3 through the
user devi c#0 2 wlfighengioindatime cadengeheratdfig brglde 2delatsefedto the
appropriate data fromthe content data structure 305 and to access the
appropri at@iifmyent ttastusig, dapesitso ofr ddi deyitdee tivgri &y avalevi ce type
identifier 45 which is provided by device identification engine 29 in
_response tof ree@@plieyg tabdes dahelawalests| yremaBomumerr ehaldvisia end
processor 300, this signal conprising information extracted fromthe
message heiercists @t cagubst apeesagbed et cehe rdgvicre e atwlice.
Figure 3 illustrates schematically the policy tables 40 which constitute

t he devi cégdeneerak FRLSERRPPEN 5 ofe FE§ald dA.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




In the present context, the term"policy" is used to signify information
to be utilised by the code generating engine 21 and wi ¢h-&anrohe 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
devi ce type By way of exanple, tabl'é 1 below lists a small nunber of

devi ce iﬁ&%@sdégﬁtdﬁﬁkfé §§999$&£3%sqgfﬁgh@hgewga% #@#&éﬁ“& whi ch

each correspond to one tabl e ues are

[ lustrat gflz&g wiiShnghe s!% u%%tt xl@%sa(gge%m@ﬁawf CopiM)e e device

policy ta OiI1n practic I ncl a a I'arge nunber of d|# er ent

fields r}?»i/fé Yeeabes Yl Liy Q'l‘ﬁd@%v'fﬁ%lh)épei%di%aﬂrﬁ%gtl%@{éih'(9?14‘ tabl e

structure represent the table 1 n conpact form Part of Device

Policy Tahhe fiid EOMMMES malipROES GhFabesbnBlelBYCRY LR Qb efoauUppOrt s

JPEG format inagestrue/false Supports MP3 format audiotrue/false

Suppor t s” VW, { 048, aedi 06 F Bel d21 8 GRD RN dsHOLBh POSLABOP of
(GPS)true/faIse

different forms including MP3 format and the device

~ 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.

. 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




By accessing the device policy table 30, the code generating engine 21
~thereby is able to exercise decision naking regardi ngpahoige0fs 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 request nmessage origi nated. The device policy
table 30 includes fields indicating wWhether G F or JPEG format inmages can
be. deconpressed by the device. Simlarly, audio files may be conpressed in
a nunber of different forns including MP3 format and the device policy
table 30 also includes a field indicating whether the device supports MP3.
The protocol pd! isdyleatpiod iy tabdesganspbraingra mEPth@eddeddSences
bet ween devi ce output protocols, which are generally ternmed markup
| anguages .WiBtihslafsine rrangie tengT MucHafd Atk Bamidy  Veekdp si&®guage ( HDWL)
and conpact HTM. (cHTM.). Table 2 is an_exanple of six of the fields in
t he protodointpdfetght apnd goloyr oiihgadinghe HPagPcbaEdeEs fses. TABLE 2

- Part of Protocol Policy Tabl e PROTOCOLELEMENT HTM. Ver si on4. 0<t head>
: : paragraph 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”.




HTM. Ver si on3. 2<t head> HTM. ! - Modeno equi val ent XHTM. Basi c<t head> WWL
Versionl. 1<t head> HDM. Versi on3no equi val ent 24 March 200344 >fpsStyl e
policy table 32 contains a nunber of fields which define paraneters such
as font famly, font size, font weight and col our of headi ngs, 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 therebyggble to generate code appropriate to
the device type, in accordance with pr edet er mi ned deci sion which may

for exanpl g, Eg&;gpt 3,,20r %e%! %Igogq%ﬁt%%bag a general trading style by
a particul stylistic information is
nt . d

‘handled varies—between—different devirces—ant—ndeed—between—dif f er ent
devi ce out put protocoPQLIFBr sone, style infornmALdESUst be i ncll uded
w thin the %EHEI ated—web—page_code—ffor otters,—stytrenfoormation nust be
provi ded | hBS8faPgt &I FOgenéPRERY code | Bt I7dita famiile shelet”. 24
Mar ch 2005_15 TABLE 3 - Part of Style PbKicﬂhmﬁﬁie
h Heading 1 font size font size, e.g. 20
| 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 - |1 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




POLI CYVALUES Headi ng 1font famlynane of a font famly, e.g. Tines Heading
1f ont sizefont size, e.g. 20 Heading 1font weightfont »weigbt, -8¢9. bold
Headi ng 1col ourcol our | mage border col ourcol our for the border of images

- Paragraph backgroundcol our for the background col ourof paragraphs A thenes
policy table 33 simlarly contains fields relating to decorative _
~enbel l'i shnments and | ogos adopted by business entities for their web pages

and enables the author of the thenes 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 fieldslfelating to the |ayout of.

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

i mage in the I: < devi ' rder to_take count for exanple of . different
screen shape?%%%ﬁ&?zgif%%shppgg?eﬁfsaggﬁfe ¥ bggg $§H§ﬁ§ni§EEinE§T?able 36
contains fiel@ecaldioy WF €REestendich et Jeyi CavhYRaH1E0 P&, @b or ed
according to tinme varying paraneters. As an exanple, a nobile telephone
havi ng WAP f geilllivlliags nmgbhiee otdbephonieh frortwbi/ar aze2D05by  the
' telephone to connect to the internet. The dynamic

policy may be configured to generate code requiring

low bandwidth under Jow bandwidth conditions and

higher bandwidth underxr better conditions. The awount

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 2i makes use 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




16 receiving response nessages which varies with time according of the
strength of signal available via the cellular nobile tel epbapeypet 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
conditions and higher bandw dth under better conditions. The amount of

I mge 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 mmge, .the speed with which the response nessage can be downl oaded to the
device can be maintained under poor sifhal strength conditions, A
conponent policy table 37 is also provided the purpose of which is to

det er mi ne sekgehi @90f %ﬁgﬂﬁ e a ] 0 .
i |l ustrates schenat?ca y t eq%%nﬁéée %Egﬁﬁﬁﬁﬁgshig%%dﬁhﬂgﬁgratﬁﬁﬁcéngine
21 makes useanfl tdetadadhyjedtshaqotigyrd@bl fscH O rHt StedP pdiiey
processor 20 retrieves a startup E ogram fromthe stored progran1code 26

~and runs theo‘é’ﬂﬁFFup hasgr dmawde i noifat ealhe |®f or r&ig on redetamtpol i cy
Java heans) (Trade = Mark)

tabl es 40 #‘9 BnsfEL s{_ﬁaj% obj ects

referred to herérn as ¢ £T9% %hp%"é';‘-‘f hErPAgge 4aiflozbl e

WLhiR a runehime RVMICONERHE. 06 P9 1697 CROEE AN ISR IEG8mple THE T UN
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 Lags which, as

represented schematically in Figure 4, refera 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




environnent is provided by an appropriate Java Virtual Machine. The policy
obj ects 41 each deal with 24 March 2005 17 specific aspeetsciphogode
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
exanple my be concerned with image format capability whereas anot her
policy object may be concerned with choice of "markup | anguage for the

out put code. The code generating endgiBne 21 at run time processes a
conpiled version of a docunent of the content code 23, the code

consi st i ngla¥a ckagses wWiigdhsocess dayaspeagsclipoilasyroejeobs i4k) udi ng one
of a set of markup tags 43. In Figure 4, tag 43 is illustrated as being one
of a numbe¥edrakgstievier deperdeniysdemiehongas Tepresentpdimetiamtically in
Figure 4, refers when processed to a set of classes 44 which have been

S written tobtRgs rarogiefieraede§oi heve fam@inmlofinane 4§95 Fhadhowl asses 44
inturn refer to one or nore of the policy objects 41 whenever a program
deci sion I3 Faphr 4akdionthi eImalews s ente ubeheXfrd devia® m3jnx on t he

basis of data contained in the policy tables 40. Exanples of customtags 43
provi ded iPleEortRidtein Table 5. The major tags typically

translate into more than one tag in the markup language

of the resulting generated code, for example HTML.

TABLE 4

Simple In-Line Tags

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




Wi th the present enbodi ment are summarised in tables 4 and s. Al of the
tags utilised in defining the content code 23 are deviL@,awabgoin the
~sense that - they are inplemented as JSP (Trade Mark) customtags and are
associated with 24 March 2005 18 Java cl asses whi ch 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 referped to as major block tags in Table
5. The major tags typically translatée into nore than one tag in the markup
~language of the resulting generated code, for exanple HTM.. TABLE 4 Sinple
I n-Line Tagsd teCauses text to be displayed as a citation codeFormats text
FﬁTjgiT“

sui tabl e ustrati ng code sanpl es enCauses text to be displ ayed
enphasi zeg—hrbi ﬂ%ﬁ%&?B&o@ﬁrﬁéﬁgtai FHt-er—24—Mvar-eh—2005-19—FABLEH Myj or
Bl ock T@g’anchor 1Link to another canvas,
' : ' page or section
] canvas Define the layout and

| theme to be applied to
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




anchor Li nk to anot her canvas, page or section Define t e |layout and
canvasthenme to be applied to this canvas 1 toDefine headings, aboH di fferent

levels fornDefine an i nput 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 offorn)selection field for a form
I mgeDefine an i mage | ogoDefine a | ogo nenuDefine a nmenu nenuitem (part of
menu) Defi'rne one itemw thin a menu shopcart A basic shopping cart it
abl eDefine a table The device identibipcati on engi ne 29 operated by
processor 20 extracts from a header of the received request nessage froma
renot e usespdezted Ppomflgr el epdengietkreddny Ehgintheidevatcelinype and
outputs a device type identifier 45 which is input to-the code generating
2 for example, the tag <vt:canvas> is used in defining
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 components
- which are also 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 user on the
user device 2, A coliection of panes and their relative
positions defines the layout for the page. The
_components can be used to define where in the rendered
"page‘ a given component’s output will appear, or
‘-alternatively to determine .whether or not a given
component is to be rendered when the web page is
~displayed for example on a user device having limited
screen size. In this way, layouts can be used'to iimit
the amount of information which appears on the display
screen of certain device types.
'Figure S5A for example illustrates a typical layout
of panes 50 for display on a PC and including panes which
respectively include a logo, a large colour logo, a site

menu, a greeting, first, second and third.pfomotions, and

- & news ticker providing continuous news information.




engine 21 to enable the set of classes 44 to extract the required
information fromthe policy objects 41. An exanple of A& ¢gocmesds i 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 ? d cl osing canvas tags (occurring at
t he second |ine and last line) is a [i'st of conponents which are also

i npl enent ed u5| féﬂ%agoé%sepﬁedlr%omonencts r %e{eencceorgda&ﬁ? in the
es o

| ayout, the tern1 pan eing us gnity one of & ser]

(general | Ydoc [ REIANGHER" JAH.LN0d NLO MU LLL AL Il SR 8 SELRRA 4o O De

di vi ded when the web page i1s presente to't ser on user device 2. A

col | ect i Orgr(gﬁ cdNES ARGt hfhrF%ghﬂe' 48 aR SFEhQE%tgef Jenes g dayout for

S
t he page conponents can use I ne where |n the rendered page

a given cogpanentqs v;g&'ﬁ& tc%££lﬁ1£?§at§:es éc@ﬂr%i?eé tg:eoci%\grf m ne

whet her -or not a gi conponent e ren page is

di splayed {950 SXRMPIE O, Us ChrORYLEEnEANLRY, | NbLed mew%@lé'aze- in this

way, Iayouts can be used
plcture .

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 celled

* decks, each comprising a single pane accessible via a
menu deck 50, the set of decks further including.single
- pane decks 51, 52 end 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




t he amobunt of information which appears on the display screen of certain
device types. Figure 5A for exanple illustrates a typigaly:ka&yodhs 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 of2panes containing respectively a |arge
colour logo, a greeting, a pronotions nenu, a site nenu and a picture.

Fi gur e 5Cudilntsttiaé esohbentoepdepaidinpgpareiider edwheceeehner eewitdeng from
code generated based on the same content docunent when tailored for a PDA
The nunbertygfe quanesposidsonsi dePabhyviedus dorowséengisciode ten @Ml on t o

meet the limted capabilities of the PDA and includes panes which
respecti vglyoteantlai n a medi um si zed bl ack and white |ogo, a greeting, a
pronotions nmenu and a site nenu. Figure 5D illustrates the |ayout resulting

from code geneipdiii d0ased QN usheaaEe Y MR reRYdnldinor @bded a WAP
tel ephone. Instead of a single web page, the content is reduced to a set of
fragment s gedfdi@it ettt output to 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




decks, each conprising a single pane accessible via a nenu deck 50, the
set -of ,” decks further including single pane decks 51,,p%.ahd ;53 for
pronotions 1, 2 and 3 respectively. "Deck"” is a termused in the WAP
standards to indicate the units in which information is transmtted to
the wirel ess device. Appendix 2 illustrates the web page code generated 24
March 2005 22 using the content code of Appendix 1 where the device type
corresponds to a PC having a browser_using the HTM. protocol. Appendix 3
illustrates the correspondi ng code %%nerated when output to a device type
correspondi ng.to t el_.ephone with P capabilities using WWL protocol.
Appendi X 3%%5‘Faf:ﬁ’§eoﬂf€yggﬁgn8é8ﬁso ra’s %OP'decks contai ned in the
generated code, the user bein r_e(iui red to select successive decks in
order to view FAIWes 2E r idflugieadesithe BRRPERYED s kdHe theh page
information. The fragnmentation of the response nessage code into decks is
i || ust r at @FovAsHogur £SpAiEEeErBipl davaytendefinitipgst r f0&s £™Urt her deck
resulting from the WML code for the WAP tel ephone, this tinme the deck

cor r espord@ifderentn L Rke datSe 50 ISV iEafur é SRl ehatthe + €0ddE& ns a 1 st
of stories which can be viewed in successjve decks hy the user. Appendix 5
i | | ustrat €ONEERtI&EK TR R9Br tondpfdelivered to déevices with

~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. Insteéd of defining

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




the stories. In the above exanple, the code generating engine 21 is
capabl e of processing the sane content code 23 to progyg@r§9455§lly
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 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
renmote user devices 2 enables the entidre content of a web page to be
delivered to devices with dissimlar capabilities. In Figure 5E, the
~layout fortermeviede hasengea Iodr geegrienteedelidsinge afdact odf tdispl ayi ng
the entire content in a single screen, portions of the content being
cont ai ned #kspkapeenivdosdmnted 8 eitberE eonkrol Waegmehosnmairt ed for the
device with a small screen, only one of the panes A, B, C D, Eand Fis
di spl ayed @Rt §eoBanEs e, Ivhd igwneerfiG i har ebytbel ngemagieriised i nt o
~fragments A, B, C, D, Eand F as illustrated in Figure SF. Fragnent Ais
desi gnat eFRtH T HoR FLEHMERT Vi@ compeseshefr énesenes f pfgnextins may be
accessed using a ,,-nmenu. For the device with small screen capability, the
_ - which can be user selected.

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 content
" 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 segments.

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

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




fragment may need to be re-shaped or the content presented differently so
that it nmay for exanple be necessary for the user to scildy bBsough 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 ternms 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 segments or
content segnments. In Figure 5G a corftr ol segnent 55 contains a nenu bar
56 conposes, of a series aqf .i.cons . .whi.ch n pe_user selected. cont ent
segnent 57°He?Thes e 4 df‘fﬁelr&& Yeé’léefwﬁnﬁe%g?dl sht ayc%lﬁgr?g % qmé(%(%t ains a

further copkent SOUIPALIB8, CINLeNLn §Sgl. SL-AhO0nERN BhDS STt her

control contai ns Second menu I's’” exanpl e,

sel ection L,hg.,the firs bar 5 fo ispla It i, control
segnent. 5'9'&%?1 %Jbgs]ee e eg%én"l{éfo h2oke n%;‘% j}szlggnéo%%ﬁtbg}%\ﬁ%%ﬁa's _
illustrated in Figure SH., Each of the second nenu bars, 510 all ows

sel ecti on T r om ER¥ JG5LkIRY JAVoRt &t e OnE2B1ke WEMHRY of
Figures 5G and 5H il|ustrates an alternative nethod of page description in

whi ch a noRfARE tag iR ANes | t5abtre Pt - of a series of segnents

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




whi ch may be content segnents or control segnents. As shown in this
exanple, it is possible for a content segnent to contgip,firther segnents
i ncluding both control and content segments. Figure 5G corresponds to the.
web page viewed on a |arge screen device. Wen translated to a small
screen device, the user mght for exanple see only one segnent 24 MNarch
2005 25 at any tinme, initially viewwng the first control segnent 55 to
al l ow sel ection of one of the second nenu bars 510, and subsequent
sel ection of one of the content itens6511. The resulting |ayout of Figure
5G can be inplemented "using the inline frames feature of HTM.. The above
exanpl es ofegEegandy. n§A ded B it alad wewo Logx thhendevafcedipsdligy ¢apalei | ities of
user devices. For devices of internediate capabilities, alternative
| ayouts sHbwi Bgspephdpiayen o7 defidesapwing toivgmndsiamgifder
appropriate. It may al so be appropriate to nodify the content w thin each
pane or sdgimhttheca@adi fgvica Rapecdpapi numbesr of Heatgaeisce. Ther exanpl e,
a PCis generally capable of a higher standard of inmage presentation
i ncl udi ng Giewr REdigyvi AgbPlAagetl hhdmarelqrepmpnsigne meptadesnave col our
facility and may have limted screen resolution and refresh rate. This
requi res tialun®sleaéRrpaflkeose St £Re Wokekntthrisparpaedesised in a
nunber of different fornms appropriate to .

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




di fferent devices. The policy tables 40 are each arranged to have a .

hi erarchi cal structure such as the structure illustratedy.far 26xanple 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 deV|ce pollcy tablé will therefore include entries

(col umms) r thos in the araneter des r|b| the .root
devi ce typéga%% %% ﬁé Ea%Fh it r&yéﬁ %? |g?afghy

| ud b-d t f 4 I
examp Esas‘n‘u%ﬂ‘eﬁo'f&ﬁf%ﬁf%ren[ﬁb%i‘%v. l%%s 4P Sy d 4 Lo T
h d h
capabi | .efvl%iro%“?e%dﬂ%s&ﬁgfeé‘%“’l?.g?’é%’m?ay% BUEofh PE G REd BYD s o

respects, s iherely TG I L 185, I} BSREGIE SAIMSu e device

policy t abl or aln paraneters. not I nherited.

of dovi 6. é%égé%éé"cﬁhdce % dist ”f?‘%% TRER pire s Bty o1 v st one

~node in an adjacent upper layer. 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




this hierarchical tree and the conplete set of attributes relevant to the
device type may then be acquired by traversing the tregeudefid negs by the
hi erarchy structure fromthe node through successive |layers to the root
devi ce 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, this can be aéhieved by inserting a new node to
the hierarchical tree structure and connecting the new node with a branch
from a parschemaiodeally a dUjgwent2 .uppereraydy. trhe papeadur®deay s
selected to be the node fromwhich the device type inherits the nost

conpl et e skee widertakeutdering normak oprabiedbef ethel ephotRIYar al r eady
~represented in the policy tables 40 and a new nodel of the nobile
t el ephone beebdeopavatiabl ©f diie chriRedPRerAblngapanine: idds of It he new
model which require changes to policy can be represented by a m ni nmal
anpunt of WRSRENSotPesHMIPed iy atateleentfy PerrgcHPredtedy tiEM e
containing values only in those fields for which attributes are not -
i nherited PebiFY HPIESGES i bl dvbenabicakbhiyrdate cheeeleps sdehted by an
exi sting node in the hierarchy. . . .

managing their current use in the operating environment

46 of the code generating engine 21. This activity is
regulated so as not to disi‘upt 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




I nformation for updating the policy tables 40 to include additional device
types may be provided by the service centre 5 shown iR, Rj,guteqdsand
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. Generally
this procedure may be undertaken during normal operation of the web server
1 and operation of the code generatiﬁa engi ne 21. response to the policy

0

ables, 40 DELROLPIaLET. LS, BOLLCY Sbiccts, A, aul el cally ppdate
{0 ot e e SERELBLARO.ATALNE Zhe, IS TN, LEgELed S0 0 o
Po the. vellSarvATe (37 S BPEP cPFEG EnBSALABRE. SFhe BT v ARRISRes. (e set
wni oh proviae Tedtehdfe o v S oS Hirh it ontent
Gach tag i RER e Ml AR gl addie oSl B i g
engi ne ZLa special offer on a product registered as being 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 policy 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.-




‘The code generating engine 21 and device identification engine 29 are
anong the itens provided to the web server. Al so proviged Ls @gEeporting
“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 ised marketing to be targeted to users of the site. As an exanpl e,
a .database of users may be utilisegpto tailor a response to a request
message froma particular user such that a response nessage includes an
addi ti onal pageicpnteai N ngilmspesiad oftkemaniaaplpduet ntggiskdred as
being of interest to a particular user. The software further includes an
i nt egr at i drarehginee ref@ifred commimpbatemgingtthe qutdsentadhniventiies such as
I nvoi ci ng .and purchase ordering that can arise in response to use of the
website byimuser smefllt ke meddmtaiseizadvivebs S&rvEme soht wareohadt her
i ncl udes an operations manager 73 for managi ng the overall systemto
control opmmgEuiteyy, 80t bawihgviaaridons aso foer detedivedy grbdand lsawhr esour ces
to be controlled accordingly. Also provided is a program 74 for the
creation cfs thieseaiuinmamisesttin &tigerer ffufram desoritiséd ealsdwoeaget h

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




reference to Figure 4. The device identification engine 29 is al so

“provi ded, as described above. Al so, a web applicatioms/hpioeesses the
received URL request to identify the requested web page and sel ect the
appropri ate docunent of content code 23 for inport to the code generating
engi ne 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
recei ving prograns such as those sudAdarised in Figure 7 froma portable
storage mnmedium 81 is connected via a firewall 82 to a router 83. The
router 83 P¥ WimetREdtRe aP%f*fﬁr&?F“b’éﬁhv&‘bq%“}aé%fé)éﬂ 9+ n&eg@2% &ean i nt er net
service provider 85 for connection w.th the jnternet 3. Prograns and data
required f%‘i‘gb‘b%‘?’é’t‘??lgoffhéﬂ\ﬁebauglé?’&%‘ii $Oofgy Yo Eéﬁﬁﬁ’ﬁl’céﬁ"é’c} mt he
service centre in the form of th]&ﬁp table st.ora medi um_81 or

al ternati. \/%?Q/a’é%t%lféﬁ%ﬂ%g%én%% (V’r A et ratgc fFid€s he

i nternet 3. i1 lustr te(g matlcall |nF ure 9, the above described
web server®RAnt™S of #HEr ga’é naﬁ r 8Fi ot BPWEHS2LIEnFERATREG"SRLY be stored

separ at el ydfrocrgg.resent ation information 90 so that, when a request
nessage 9199%

To update the presentation information 90, it may
-simply be necessary to change data contained in the style
policy table 32, rthe 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
_T&gemprising 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
.»g§0l which is responsible for interaction between the web
server and the service centre 5 and for perlodlcally

updatlng the production server 100 with new software.

Each of the productlon server 100 and development

server 101 comprises a respective .processor cluster with




received by the system the code generating engine 21 is able to generate
dynanically a response nessage 92 containing newy genepatgd.web page code
representing the conbination of content code and presentation infornmation.
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 nmay involge |location. in separate files on the
sanme hard disk or in physically separate nenory devices. To update the

pr esent at i sibs dof hallpngSfhtet cmyputSiqbowdre tedessiae ypdsaiminge dat a
contained in the style policy table 32, the thenmes policy table 33 or the
| ayout s podéomyutebl 80 33eséEr gowd dlibvd ] ustrates schematically a preferred
enbodi ment in which the web server 1 is adapted to operate in a business

-environnent forpge MadvdTobRehfr G193 €1 PUSHAYS he THEgWEAcgCRYEETa 1 :
conprises a production server 100 responsible for the production of web

page i nf oxdRidHNof NoFESRONSEs ter RSy MBSEENasnd i O AT B fying!Ser
devices 2 and the outputting of response nessages ;.,,conprising the web

page code.pAScédkds dipPi0fdudveral Jerves d@0tpethotsshé hpdiunad i ons
descri bed above as '
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




bei ng perfornmed by the web server 1 of preceding figures. Here the web
server 1 also conprises a devel opment server 101 whigh,is_egponsible for
interaction between the web server and the service centre 5 and for
periodically wupdating the production server 100 with new software. Each of
t he production server 100 and devel opnent server 101 conprises a
respective processor cluster with 24 March 2005 32 substantially greater
conputing power than the personal conputer 80 described above. The
devel opnent server 101 nmay be regardd¥ as a series of processors
~perform ng devel opnent and stagi ng rocesses enabling several |evels of
tests to HEvapsl ve@d te makesbiedhrad BEgrengawido e tshdnaddsof tware to
t he production server 100. It is necessary for the software operated by.
the prod@PFEOPES R ReMe)d AQUHE -updat ed periodically to take account of
the evolution of new types of renpte user device 2 and also to incorporate
new cont ent toAftemetestaimeyd asl iedd pagost 148, r epwepeitieg itabEegure 10, the
-service centre 5 maintains a central reference database 102 from which
dat a suchaxs gmimtedgadidd froabltes dsvpdppodindaldeyvegomiiinicoathe t o t he
- devel opment server 101. This conmunication of data occurs using the
| nt er net Progimciilon sartveer AO0nygiaseppropstiatet Urieedatld st.r ansm tt ed usi ng
- 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 constituting  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




HTTP protocol. As illustrated in Figure 10, the devel opnent server 101
periodically requests an update of the policy tables 40,by.outputting a
request nessage 103 and receives the requested data in a response nmessage
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 adjustnents for exanple to add appropriate new | ayouts. After
“testing and nodification, new policy tables .are comrunicated fromthe
devel opnent server 101 to the produgly on server 100 via appropriate
firewal |l s. When updating dat abases in the production and devel opnent

servers iteksnp®t 9@R¢EAI-bYLNEELsSsRLY tQ@aphbanstiést heuent ize camtents of
t he dat abase, Instead rel'ying upon editing commands constituting the

transnittegdhdatasca HIZR ane@taeolaraacaypani edshyayetallaha imadges he XM
syntax.. Also illustrated in Figure 10 is a probe site 105, the function

of which will b?hgeg%%%bﬁg QﬁLoHéEEEQV¥€éCQ wiggiﬁéﬁeésa@c§§gV@ﬁeaccessibIe

via the Interne aving a e physical "l ocation of the' probe
site 105 [ shown i) 116 or 85k LXAP| £ hhbbe) sapanaLss sasysshe | ocation
of the meb%égrggr 1Fﬂﬁ1gure ?%ﬁiﬁﬂustrates schematically the manner. in

' software within the device to generate a request message

‘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




whi ch the production server 100, probe site 105 and service centre 5
interact in response to an encounter for ,,the first ﬁi@ﬁr@@%@@é r enot e
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 including features
whi ch are upgraded with respect to those of previous nodels by a given
manufacturer, having for 24 March 2005 34 exanple different display
~capabilities such as an increased size and the ability to display col our

i mges. The user of the new device 25 shing to access the web site
provided by the web server 1 actuates browser software wifthin the device
to generaFéeadﬁgaﬁﬁs? n%%@abﬁanﬁﬁhtﬁﬁ?cﬁoiEh%uPﬁﬂ?ev?hF?ﬁibghternet 3to
the URL of the production server 100. The production server 100 receives
the request nEbeageraid sagei nhR® s anfel vass agher oldert yEifaelon
identification engine '29 shown in Figure 2 in an attenpt to extract a
devi ce typEridencPrntained okt Bae| prgueshgneedndai hbd M the #FP header of
t he request nessage. The device identification engine 29 however

det er m nesotémtrachaomegbasicnistareation cshital K5eFrHURKRBRRtLON
~i-dentification stream The production server 100 however _needs a device
type i denPreteroils andisapaitididdscopti khe dpniFe\? ¢+ abhes tmbkedccessed,

the device ID 45 being an essential input to the code generating engine 21
as _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




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

determ nation by the device identification engine 29 by, ,geperaging 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 transmtted to the probe site 105. The probe site
105 anal yses the identification string. contained in the request nmessage
112 and is able to extract sone baskg information as to the conmunication
~protocols and capabilities of the device 2. This limted information is

suf fi ci entrégiesedlen tded phohifuts te d5chd® Genpesst Qn@ssﬁ)ei e1dd3 in the
form of an agent which can be processed by the browser t he device 2 and

constitutes soffwarg. \/ggg@ {&% ke (5{11@ Ry g Pﬁgcx‘?é«%ﬂec@fmé&ea%‘“ ce. The

probe 113 is transnitte e"device 2in urt nmessage 114 and on

receiving 114 S ¢HRS$3UDd 38 tebh 0%S8EnQE L NSoOEKiCE f.jbﬁ%%é'§a€e S}bfé]dard
[ e |

response web " page to the user while processing t e pro ackground.

The probe {J3: gausesihe dapiee 2 4P GaNEhatiehd sd dfAHES s Message
115 which is addressed to the probegite 105 anéaﬁﬁ{c é%ntalns nor e
detailed the existence of the new device 2 and to pass on the

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




information of the capabilities and protocols associated wth the device
-2, in accordance with the information requested by thghﬁggﬁpzog@e probe
site. 105 responds with a further redirect nessage 116 chi1s 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 nessage 117. At the sane tine
as outputting the redirect message XL6, the probe site 105 sends a
notification nmessage 118 to the service centre 5 to informthe service

centre of j§herRXtsbeNCHAudify NQWHRMLe iaRd t QaR3ss 0N the;
~information retrieved in nég;g§%.115 by thgzhsgggf Fhe §probe IT%. The

servi ce cefiif&rmatishenabNacidcebred; hof aoat iih Q" Jealer Heg.and _
processes the information to generate a tenporary update nessage 119 which

i s transm¢émtusfcatd@ ty 0HECAS VSN SSRERE JDO@Nd (QORLRI RBL AudENi

e
identifier to enable the code generating engine 21 to generate fhe web

page code ein@quesiedtdyupbatdsaindl datheadevise 2neThsr-yRi-PAgS code is
then transmtted to the user in a final response nmessage 120. The tenporary

updat e nessageerd1pogenerated by the service centre 5 provides the
production server 100 with the nearest appropriate existing device type

identifier. 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

'jof 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




Consequently, the web page code generated nmay not be perfectly suited to
the new device 2 but will generally be capable of beijguplienpget ed and
di spl ayed by the  device, for exanple using -default settings of the
browser. The service centre 5 is then required to update the central
reference database 102 with appropriate 24 March 2005 37 information
including revised policy tables. This information may then be included in
the next update conmunicated to the devel opnent server 101 for ultimtely
being used to update the database of ¥the production server 100. In this
way, the above systemis capable of <continually reacting and adjusting to
t he evol ut iipnamicahky deneretseacddessivpl welyesidcad: vin tthe |maereret, w t hout
necessarily being provided with advance notice by the manufacturers of the
new devi cedeseriheddiabese pweyngi drhe byevhem dfyrdet adkedifaelmi¢al dat a.
Optionally, the service centre 5 may request such data by contacting the
manuf act urextrapated hEsonetbbiensecea vel URdt grogues tostngd thesastefedt ory
operation. Figure 12 illustrates an enbodinent in which the web. server 1
i s provi degonkent acede he3 repprgspondingghe ey URler ver 121 acts as a
gateway interfacing wwth the internet 3 to receive request nessages from
- renote user Figure 13 illustrates schematically the steps
carried out by the processor of the gateway server 121.
At step 130, the gateway server receives the URL request
and extracts the device type ID 45 and identifies 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




devices 2 and to respond by sending the requested web page code 122 either
by requesting the dynam c generation of the web page gode fif oggf dynam c

. wordpage server 123 or, if the requested web page code al ready 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 code323 corresponding to the URL. Figure 13

Lot S5 SEISTRN Sk LR SHSRR R Lo Ut D L 01 e O, e
{he. cont ertV MBS JRAPERC CORFATR (RS T5% Al GRE MRS by
Quer i o wiRtHerSSTYeE nbsBare coie SFRushy Teroeerararianan W page in
etrioves WO A TR I pabe QodteoT Vet Hh I GBTSS  d¥ache merDry |
120, the. e e o GG Sl R R T S © b pase
.. URL required to identify the document of content 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 suitable for being
- stored in cache memory 120 and, if so, 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 periqd. |
At step 146, the dynamic web page server 123 outputs
the web page code to the gateway server 121 to be
recei&ed at step 134 a$ described above.
When authoring the content code 23, the author

therefore has the option of adding extra attributes to




transmts the device type ID and URL details. Accordingly, at step 134 the
gateway server 121 receives the newWy generated web pagg.codeq At 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 performed under the control of the processor of the
dynam c- web page server. At step 140, the dynam c web page server receives
t he request for generation of the web page code and al so receives the
device type identifier information and,formation derived fromthe URL
required to identify the docunent of content code 23. The required content

- code 23 is reigamned thig@MtBEERE InéthetBeP’ 8FC55E0tHA |- guﬁwéi :H;a(gﬁ ed

envi ronnment 46 of the code generating engine 21 to producé

web page codeant bet epchéd. afl BE@RLOD it NallyRemhEn "R 1RA98 S Yakile 123
determ nes fromthe content code 23 whether the resulting web page code is

flagged as bemegosyi.t abtle feHcHieingorst Of 20 W itaENJIENRLY¥LA40 1T so,
determ nes from the content code theﬁ:)eri od f.or which the cachgﬁ[‘&r%r‘rsory

version is tointceimemmay din Tohe mahReFaIICIR! o0hePidds Ay UStd ey Create
met adata which is added to the file containing the web page code and which

at step 145 ipages for which the validity has expired.

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




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;neR-pRg8cg0de 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 stdrled pages for which the validity has
expired. In Figure 12, a set of pages of content code 23 is _represented
schemat i catbpabojjéthes of tremadspasery deFacRE 2 nefdy AEROTPL SRS 124 for
each page, the control data being set by the author of {he page to
det er mi ne theteaboveodast Rdct Mas AHEiOgchi iRy i PahorgP 128" Tﬂ%egeneration
of code by the code generating engine 21 has_been described above with
ref erence Apprepafnpte vessippehdi Re1uhhitiedntik ek raeYiBRstYRRd for

creating Content code 23 for generating an exanple b p pically,
as in thi sIBxahpbe, enterixedatdilbf fie CORBALERTF EBﬁgc§3gggl?hg¥code

generating engine 21 will require content to be retrieied f%ogidate
storage. DaBalldppsrateduén BagPrEge-fi FRE SPEPPARRRBPE F¥pbPPed for

* 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




inclusion in the web page code which is to be output by the code
generating engine 21. The author of the web page may aut h@r.@ -ggaponent
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 renmpte 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 -1D 45 by entering datasin a in conponent policy table 37 as
illustrated in Figure 3. The conponent policy table nmay then follow the

hi erar chy tod¢ Helgw easbArttarejealde ddreterdatseloBjteicin ver si on to. be defi ned
for each possible device type ID. This approach is referred to hereafter

as defining datghobiggés gieﬂe&%&:riﬁagﬁf chgiget ed G efberskBCaiding S the
aut hor of the code whichtargets the particular version of the ‘data object

to be usedkiftHe®acCBner 8ADIREIedC¥bECer: Okt ghRAkGYeLY codtamrer of
versions of data object nay be provided in a hierarchy with

charact erigdi&dtn. . eaght¥ehstakealy t BRddap e DHE STy Peitige desgdd bed in
associ ated netadata for each version. Automatic ,selection of the -

appr.opri atfenafaiialy BRyihben bis redsablus b¥dsal c60DeEEP md oD ¢ el t war e
-nmodul e 150 as '
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. .




illTustrated schematically in Figure 15. The conponent |ogic software nodul e
150 selects the appropriate version on the basis of thedata g ect

net adat a, | ayout 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 24 March
2005 42 to below as untargeted content selection. The code generating
engine 21 may operate using either one of targeted content or untargeted
content selection. Alternatively an#3preferably, the code generating
~engine 21 is capable of selectivel king use of both targeted content
and untargetedqggnbgﬁ?vegel%Etf%ﬁ?ytEg?ebvzpﬁﬁviH?ﬁg R LRt oW th t he
freedom Vgﬁ”gé&g}ﬁ%* ng igeocgntent code ﬁS to (;%$er define .data object
versi ons ot IERvE Sarect TBROFS bé Bt oRBEREA | HdssdGTFLPRg t he
conponent | 0giC f r | e 15 Fi_qure é illustrates schematically
the_nanneﬁ%ﬁ?eﬁﬁﬁﬁﬁy%%ﬁﬁﬁgggﬁ%téﬂggndsgﬁpar g?edwg&ﬁ@enfeﬂﬁﬁrﬁé utilised.
At step 16 tent co 23 1s input to t.he code generating. engine 21
t oget her 'vﬁoﬁﬁr%tqﬁéﬁc]e?/?cg%teypcezgél?ﬁnggkar‘?ﬁ’ U s?‘égg‘f%get ﬁ'éo‘{i‘}]tfgeg?i ng of the
code is st e I 0S| e_,of conponent the content code 23
requiri ngaaﬁﬁ%%yo%hgcﬁgﬁéﬁéi?ﬁ%oorqjeed:, t"_rﬁggé&?é 2 step 165 the
selected 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




generating engine 21 attenpts at step 162 to inport an author defined
version of the data object. if it is determned at stepulf3 tbhgd such an
aut-hor defined version exists and it is successfully inported, processing
continues, determning at step 164 whether any further data objects renain
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 operation of the conponent |ogic software
.nmodule to identify the appropriate ofj ect version. At step 165 the
-selected data object version is then inported and the code generating

process cophiAUeselMBeBuFFiks cdet e ARE cahpshept104gtibatonewhet her data
objects are to be inported, the remaining processing to generate the web

page code ksda@BPhebedo ahaktep ddemiichaalici ey 1o8whkehegoapyeved web page
code is output. Figure 17 illustrates schematically the manner in which

dat a obj ecusest aegdicenz the def hies byl Yedtiees tgped identd fhieer aschical dat a
structure to allow the conponent |ogic software nodule 150 to

aut omat i cakhpapekeot rbeeigfipgopndatesgabaingj eheé vedaboslipl £rdéar exanpl e
- the author designs a web page in which a video clip is to be displayed at
a defined gheadath bbgestreen of a user device in the formof a personal

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.




conputer, the video clip is stored in the database 19 as a video data
object 170 and an associ ated conponent name 171 is deyj gef.f 9pognable the
code generating engine 21 to reference the video data object 170 by nane.
The video data object 170 is characterised by netadata 172 .stored in
association with the data object and contains 24 March 2005 44 data fields
sufficient for the conponent |ogic software nodule 150 to nake a

determ nation as to whether a given er device 2 as defined by device
type identifier 45 is capable of receliving and displaying the video clip

from the data efjeecChutilbe adn0R18BY iSO SLALE AFe ShWLiLLi gure 17,
different versions of the video data object suitable for use by different

devi ce typegapbdeh iaRAMRILbIect SFRECHLVIE QE&&@ﬁééedTilh%:%ﬁfa[%%r al so
W

stores inthe database a photographic inmage data object

associ at ed 176et adand 1bidy ,Sitid aluthort heapuddr MRYsSLOLE 2038kl rel at ed
phot ogr aphi ¢ i mage data objects 173 having attributes appropriate to .

different dewpbdct ypesgandatacOBRaLAyBYn" SRl i I ehadakaral f the

conponent © | ogi ¢ software nodul e 150 determ nes fromthe nmetadata 172 that
none of theuikddo wataipbpesis aavibe digRiayedrnby Faselc dﬁiﬁhgﬁ for which

the web page code is currently being prepared, the photographi ¢ i mge
representscanéaitutes 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 capability 6f the user device 2 and
:therefore representing the ultimate fall back positiomn.
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




back position enabling a static photographic image to be rendered in place
of the video clip. The photographic imge wll therefgg%al%p%b ly display
rel ated subject matter and may for exanple conprise a still 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 may enter a set of related graphic inmage data
objects with respective netadata, suited to different device types. The
graphic image constitutes a further 4ball back position for use if an
appropriate version of photographic image is not available. The author may
al so ent erchiRitt i bl 4l [Eheadleerpdervirensd teickderRtsfhpfieas dyxeinbj ects 177
W th associated netadata 178. The text data object 177 represents a final
fall back #opogketabf ovsthRbite thise abdApsiier F§ider sufdemrelimdul e 150
determ nes that even the graphic image 175 cannot be rendered by the user
devi ce 2. bt hastiambpectBiliby tgFendes phgtagraphacsiwrgds . phe he
database 19 in a hierarchical data structure as jllustrated schematically
in Fi gure A9RON&RH; chogief Gaftvarevipduly 4RE Hiikhr 8B}e€r rdapbnd to

| evel s of user device capability. The text data object 177 is in this
exanpl e a PRBICY vll- ofLft Fdeniudear ERyiFeps ek ritdanfthed as being

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




| owest | evel of capability of the user device 2 and therefore representing
the ultimate fall back position. If for exanple the usgr ,devicg,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 ¢ i mages, the conponent |ogic software nodule 150 will sel ect
data object 173. if the user devicé” is identified as being a nobile

tel ephone. with WAP facilities,.the. modul e, 15 i | ect _t.he graphic

i mge dat B-obj8¢P 3%%@9#?g'h%é %%?l?$émﬂ§§¥fggﬁﬁ%é“b%ﬁ§ % g% i??ed as bei ng
a- conventj onal bile | ne W t g YAP Llties e .ext data

obj ect 17 hﬁﬁ??tggaégl %§8§BQ$H§nﬁié$§$Cﬂ.Ca|5§§%éhs ﬁug %rgag%glies to
other types.of d jegt Lo ri d .ohj egts_ to be
selected,Bgsqﬁﬁ'gégﬁgﬁggﬁ%e%héﬁgg@%goggﬁhggmggé%agéggb eq%bfﬁﬁing a link
of some s : i _C i . i@% i a ink, .an emai l
link or . g%%%Féggebepgp%%ﬁgghgﬁgéfﬁ$ggﬂﬁu odﬁ%f?%%hcggﬁég%bgé F% t he case
of the us deyi.ce .2 k ile tel ephone. A further exanple of data
obj ect s ?%hg%ggggepgg%ggsgggggéing t he sanme conponent nane is that of

; . ot o
seript Corrpon_%gtesuggc r(]J»fa S'thJeaVa Sc%;el H{iearrgjrcvl%ca Craljgit:avws]%:gc%t;res

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 editéd text is stored
in data object GB TEXT 3, suitable for display in a hand
- -held device of limited memory and finally GB TEXT 4
.contains a minimal text version for display in a mobile

_ telephone.




sanme content nmay be witten in the appropriate script for wuse in different
devi ces. The author may therefore wite data objects éﬁw{a?& vaptety 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 ned by using the device ID 45 with-
reference to the device policy tabl &g The use of the above hierarchical
data structures provides an efficient nethod of asset managenent for the
syst em wher e t Hindsseffs tlvapei Sexthevensfiensi eireof inatthe dirjelish whi ch are
capabl e of being delivered in web page code formby the system Figure 18
i |l ustrat ekandumgmnnerConreppehddaya tiext t hbjeokm ofnt ke MmuerEh stored in
a hierarchical data structure to enable different versions of the text to
be retrielatbuagsuine cloa tedped i FESTBEKTt he IR SIEXR i, CERZTEXNSB t he
preferences of the user. The full text in English of a document object is

stored in duk KB TEXT 4, Simibatbyi odaexappiectorcensplminortestte screen of

a PC. A reduced version of the text which has been edited by the author is
stored as Hat &hebjGerrap TENDUAge uRE&bI@ONfaknel] sphayDBNTEXBallm hel d

conmput er of reduced screen
: "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




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,4 Wiidedogenory 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 i sh | 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 in the rman | anguage are contained in DE
TEXT 1, DE TEXT 2, DE TEXT 3 and DE TEXT 4. The data objects are addressed
by conponentcpage. 171 and a | anguage identifier 180 which in this exanple
i ndi cat es whet her the English, French or German text version is required.

The | id it -E$4] t d ting. i i

?ﬁgi tion to t Le%?f?&.}%gﬁf’oii%{‘gﬁﬁgt‘fipé %}J{C‘é}lee.rers Cﬁ?ﬁf‘fﬁ%ﬁgﬁzﬂﬁﬁ%ﬁ@ ggdycgf 2
e reques s . u Vi

in resgons% P%%%ﬁpu§§%$9§ﬁﬁsggop¥%f %8%&§g§y cﬁéWD%%EY.gEﬁcﬁu%Pthe'text

~data ObjecE§°augada§ﬁthKExI“%F%2?3“3§3€§%§t%%9ﬁ9%§? #a 1§%u%ngg%ating t he

rel evant. paraneters-of the o t,Inc ng i tul & si ze of
code repreég?%gggggg@ text. Aaﬂ@ﬁh%bB@oﬂgy Egereg¥eggng§g% ontkge basi s of

the size o
' transmission of a response meséage containing an amount
- of code which is greater than the available memory
‘capacipy 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 a&ailable
data capacity of the user device 2, the disseétof 190 is
- arranged to automatically divide or dissect the document

into a number of fragments, referred to herein as shards.

As illustrated in Figure 19, the pane dissector 190




i ndicated by the netadata 181 as to whether a given object is appropriate
~for retrieval for a given renote wuser termnal. The opfiMium dasa obj ect
may t'hereby 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 anod#t of code which is greater than the
avai |l abl e nenntx capacity of the renote user device 2. For snmall nenory
devi ces sutfcgs ﬁﬁbFB@ fevasRote®e e tdddioty 4hefrematnabfevigpaci ty can
cause the mcroprocessor of the _device to crash or enter a | ock situation.
Al t hough tﬁ@eﬁﬁﬁﬁb?aBFOFH%“%bﬂ?e%Q arnsl pedsrsFedefrpndrEdEEnRRLEQY queri es
from such evices.nay H@ke note of the limted nenory capacity of the

device, it RPN PaiE &9 idafrnineyr £GPy fheh BeVESPnt {¥PRe act ual
- anount of 4§ode.¥bich il be.§u$ ut fromthe code generating engine 21 so
that a sol GFFBR: %efo%ﬂﬁﬁ?Y%ﬁ \a £epW888r§<ﬁ§H%ﬁ%t%u€ﬁ g heseane .
di ssector %90.d0m95trean1of the code generating engine 21 to trap the '
out goi ng cBd& GRd“ - neasure the code anount.

If division of the pane is appropriate, a first one
of the resulting shards is output by front end processor
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 process 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 45land the nature of the request

message received via the internet 3.

At step 261, the code output from the code
generating engine 21 is received and measured by the pane
dissector 190 aﬁd at step 202 the pane dissector accesses

;the device pélicy table to look up the data capacity of

the remote user device 2.




i-f the code ambunt exceeds the indicated available data capacity of the
.user device 2, the dissector 190 is arranged to autonyf iwgald ¥od Vi de or

di ssect the docunment into a nunber 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 available nmenory capacity of the user
~device 2. If division of the pane is5%ppropriate, a first one of the

resul ting shar%&ﬁigﬁgﬁtpyé?gytL%gg%Fgggg gg%ﬁe%pr 1 ggﬁ%Q%r%B%e&enaining

shards are sto bu ron processor 190 may

then respond..to subseguent requests frao he. user vice suppl yi ng
in turn tﬁgﬁﬁg%ﬁrﬁ%gngﬁthg Fnongpggﬂdﬁger%%p%%%%fn%§58§e§¥sfigure 20

11 ustrat on SONRIPLEER LipkBEPIACeRS, SlnolboSSELi A0A 0RO e Term pane

inthis c ei'ng  US indicate a web page

ransmiteg dp L SUBLE H5RTOIBULEE PnoLoRkon Syt Ha Gadh rapr esenting

t he pane i's “gé€nerat ener engi n ase n the

device ty j i fi.er 4 d the nature of the request nessage received
via the i %tﬁgr (rgiig’tr}’tslfdt%ng 55%

If however the amount of cbdelis 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 stored in the buffer

Memory

191 and may be transmitted 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@stances 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




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

recei ved and neasured by the pane dissector 190 and a}, $i.6R, 2045t 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 anobunt 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 any dissecting step. If however the
amount of code is greater than the awailable data capacity, the dissector
at step 205 dissects the code into a nunber of shards, each shard having:

an anmount efprowgerisss idawhehe savebtmbkeldahg o&apRaskhby.iAtrst R 206 the
shards of the divided pane are stored in buffer nenory 191. At step 207

one of thecosipdredsed sin eutyselr tsesisienser weir hdighi BabHsi ey HBvacekeSponse

" message to the renote user device 2. Figure 21 illustrates a pane 210 from
whi ch regi étic¢h As Ber€onBl Eompdtéray eiti s easdmesbrifdd Pozhar gsrall to

216, each of which is separately stored in the buffer nenory 191 and may
be transmi tPelei provpdedt tn respimde soeesages ke ldierf et €owSehadevi ce 2
Figure 22 illustrates the additional use of a nenory referred to bel ow as
a user ses$pPsm rEhorgni@n fonltiple 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 respectively portions

A, B, C, 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




~storing information defining a user session under circunstances where the

nmessages between the server and user device 2 are fragimented sbost ake
account of the I|imted 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
devi ces such as personal conputers, it is commonplace for a form to be
provided in a single screen to the u and for the formto contain

multiple fields for conpletion by the™ user. For exanple, in Figure 23 form

230 def | nepelublichl Ccndla) fedifl o Sleqbiphod dAVIGER 2,00 | LOLLgd, Capaci Ly,

it may. be neceSsary to fragnent -t rminto a nunber o ragnments 232

to 237 whi fhneeYt abp § £SPSRL1YEL YalP'EHL tomfbet? sEr B, E?gg'?ﬁgo f the form

230. During a uSer session, the form230 is dissected i ragment s

232 to 237+pRdrbbR €911 espoREENg S0d8; T Lach f Lagge tp%@é;gieﬁ but f er

191. Initially only fraghment 232 1s tfansmtted to the user vice 2 and

" the user %ﬁgpgaggighth3g_response message which is processed by the

server 1. The response corresponding to data fields contained in region A
of the formare o] .0 :.the.user, session. nor. 0., The next fragnent
233 is transm rt[?%dﬁl %Ignéfjﬁelnu 2‘%C§‘e§¥18e Yy Jt%gilé’&ﬁei pBhQi rfpgions

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




response stored in the user session nenory. This process is repeated until
the final fragment 237 is transnmtted. The response tm whi& Roegnment F of
the formincludes actuation of a submt button 238. If actuation of the
submt button 238 is contained in the final response 24 March 2005 53
- nmessage, the information required in the user session nenory 220 is
conplete and the conplete set of data from the formfilling exercise is
passed to a data processing application 239. The nmanner in which the form
is divided into regions A B, C, Ds£& and F is defined by the author as
part of the layout policy. The code transmtted to the user device 2
typi cal | y wiadrs @ imieh ndesrscss pingafdwimguichsh s Uc iobid ef eelephronati ng the
browser of the renote user device 2 to perform validation and verification
of data enftrer ethileh t kaliudetioduringes orawd i ldgpigedrh®yscsbptwasegener at ed
by the code generating engi ne 21 based on the tags witten by the author
~who i ncl udesi sxidef iim thenpebceabodadr ohIMutasd taf thee adppliced t ©nt he data
entered by the user during formfilling. If for exanple a data field is
i ndi cat ed wasi eiingtaacaunmehiec atode ehgeénematBnigc adngdatale2lLi nig snohay be
applied for validation purposes. The manner in which the script code is
gener ated d®3gquired to generate script for transmission to 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.




t he code generating engi ne 21 depends. upon the version of script |anguage
appropriate to the renote user device 2, as indicatedhdwuatdhe 960t 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
~wvalidation 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 transnission to the device to performthe
val i dation steps since it is sufficiPent to provi de validation paraneters

ina format digctated.by the existin of twar.e wi thin.the u evi ce. Wen
respondi ng to E%Feﬁ%ﬁgl'sé@(ﬁﬁﬁ%%F%&mﬁ?cﬁggégg qgﬁwﬁ)ikﬁﬂgﬁé%gorting
styl e she
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supp'olrot s_sﬂggsﬁc‘ﬁggfs,w é’gxl@%t%ﬁégﬁg% X%%gglfés@%eﬁgrgata%?‘#ﬁg c(g(gééegener ating
[ 21 t t ' ' ' di spl d whi ch
onbl ates FROUSESR Sana b aspnEtEChet Qb BRIt ed? Dol Yor Banpl e

HTML 4 browsers can apglg style sheets to.received M ereas HTML 3
browsers cannoBSOMe USET ERERERDH M Moo DIRM LoV IEHRE S-BPLA¥erdSto recei ve

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

- received code into communications signals delivering
voice messages. Such a service providez;_ could 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 diff;erent formats. A
‘data converter 241 is prévided' in accordance 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




addi ti onal HTML code adding.font, colour and other attributes in order to
achieve the sane effect as -provided by the style shee}; wa2d Mas£h 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 inpaired users. Such devices are typically
served- by a service provider which Bésts a voice browser on a conputer of
the service_ provider, thereby converting HITP received code into
communi catYbad 3i §iFdias geryeireng24doifor memeesingushdateerfike provi der
could therefore act as an internmediary between the server 1 and the
renmpt e usePUERNY doy 2R AW AUbYVE HBHHRIi FEER s2 e obufblas webigiage code
coul d then advantageously be output by the code generating engine in
voi ceXML .2%% gifered py| 8StieR eQf ofefaflet Hanpgeat i2dds iof thee dajraaphi cal
user interface 4 utilised when storing files created during web page
" aut hori ng. S ¥ situation arises where the sane background i nage and
text are to be incorporated into web pages downl oaded to a nunber of
di fferent devi digumes2fedlilnshgatiesf ahentsfapsrais. the detthogoryerter 241
is provided in accordance with a

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

déta 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

4s.

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




further enbodi ment of the present invention to assist the author in the
~task of genrating appropriate files. As shown in Figuze Mddech @oogut 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 manager 242 in the data structure.
Figure 25 illustrates the steps in the nethod of operating the el enents of
Figure 24. At step 250, the data cogzerter 241 receives fromthe authoring
suite 240 a file containing data whith is to be stored as a data object.

As an exa this d S L mage o | et At step
251. , the%%; glggnégrgéﬁf%%%g g@%éﬁ%sf§$:é %? %héiﬁﬁg %qm% whet her
i mge, te§£ or Eﬂﬁf %S%IF%ype) and refers to the device policy table 30

to deternﬁﬁbag 5%t 6 érent data formats which may be required

during operatign of the c nerating engine 21, acc rding to the val ue
of the device gﬂﬁanRﬂﬁl ¢ ?9%%%d E@ﬁ%ﬁﬁﬁ%ﬂﬁ? B3 g5e eEBﬁaeFier 241
generates for each qf these . formats in the list a co verted flle havi ng

‘the approﬁﬁi&FEEP5Pﬁ&P Dand?$E8%ci a8 et BYat a¥3ke Rep Yre file

ranager 2?& tsétrcx)lr %Sivtege 1;; | §Aviknmtagre lgg t %se%lt ety ty lmplementlng the

present invention and the 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




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

enbodi nents have referred to inplenentation using JAVA, by way of exanple.
Al ternatives to JAVA may be used in inplenenting the present invention and
the references to JAVA, JAVA beans and JAVA virtual machine are not to be
read as limting the scope of the ifAgention. The present invention can be
i npl emented by a conputer program operated on a conputer in the context

of a web spineratifng aspeicte ofay hize preppihtiedneentsiodiiwilrgs pyordnfitdes a
storage nedi um storing processor inplenentable i nstructions for

control | i regitehear cogsgetelly cariy mutbimetige@sod asiteree bkt avd descri bed.
Further the conputer program can be obtained in electronic formfor

exanpl e byaosinl vaigt ngurhberodsspret of ntheorRresrit adnventifter net. I n
accordance with another aspect of the present invention there is provided
an el ectr iwethexyrenbashady iing shoosess ored i atemtlasdte idads mdgidlons for
~controlling a processor to carry out the nethod. as hereinbefore

descri bed.foHme- present invention has applications to networks

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.




other than the internet including private networks and further public

net works. . The policy tables, customtags and the code 24 vMMergh 03605 58
generating engine nay be supplied as software products either separately
or i'n 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 nanmes of device types mhl are hereby acknow edged as being
Trade Marks. 24 March 2005 59 Appendl | - Canvas Aut hored for the Vol antis
Product "@include file="Volantis.jsp" % <vt:canvas | ayoutfanme="eportal"
thenel ane = "t henel> <vt:anchor href="TestPortal jsp Pane="1 ogol "

i mge=" stars"/> 'l<vt'

Iogo pane—AIOoOZA src— 'vol antis" alt="vol antis"/>

i CRIVAS hored, forp bhe, ¥ sRdFedapyp for Cool Stuff at <a
hr ef =" shopcart. jsp">Shop Vblant|s</a></vt h2> <vt: 8eadl i ne
pane="headl i neg; :ShQWFi 2 wbiancSVisps PNt €Nt pane="cpynews"/> </vt: canvas>
24 March 2005

<vt:icanvas layoutName="eportal® themeName = "themel>
<vti:anchor href="TestPortal.jsp" pane="logol" image="stara"/>
<1rt::iogo. 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>




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

val i gn=t op> <t abl e border=0 cel | 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
~val i gn=t op> <t abl e border-0 cell paddi ng=o0 col ums=2Xtr> <td align=center
‘Val i gn=t op> <t abl e border=0 cel | paddi nggo>ctr> <td> <a href="TestPortal.
sp" > <ing src="imges/stassO. |jpg"/> </a> /td></trX/table> </ta> <td
‘align=cent er Ammbiqic opresustab] BadOBERS €6 ) 88IbRA0GLAIER iRy sme

<html>
<head>
<1ink REL=STYLESHEET HREF="cs3/JSP-Stylas.cssY
) 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

j




<td> <ing src="i-mages/vol antisO jpg" alt="volantis*"> </td></trX/ table>
</td> </trX/table> </td></tr> <tr><td align=center xalkigm=btep> <table
border=() cell paddi ng=OXtr> <td> <hr><b>Wel cone to Vol antis; Rhys

Lew 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 -O 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®l/td></tr> </table </td></tr>
<tr><td align=center valign=to

raf=a_setupnewsdaevica .Fe)xﬁpﬂle ra</a>

<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>




<t abl e border=0 cel | paddi ng=0 col ums=2><tr > <td align=center valign=top>
<t abl e border--0 cell paddi ng=O><tr> <td> <table aligaright bt der =0>
<tr><t d><t abl e borderw dt h=I bordercol or-cyan><tr><th cl ass=headl i ne
align=left>XM. and netadata news</th></tr> <tr><td><a - href=clickthre.

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

ker sG oup. com Conpl etes Beta Test of Wb-To-Wrel ess _
Application</a></td></tr> <tr><td cl ass=sub>07 ‘Jul 2000 08: CBAMNK/td></tr>
<tr><td><a 62

href =cl i ckt'hru. jsp7cat =278&ur| =htt p://c. noreover. coni click/ here. pl ?x8099873
>XSL  gi ves 4ouinXie 15eBiahitl ek arrdctigasiteran ahischd el assasubnp7 Jul 2000
06: 59AMK/ t dxghthizs, slhablexsltd></tr> <tr>ctd><tabl e borderw dt h=|

bor dercol or-cyan><tr><th class=headline align=left>flireless sector
news</tb></tr>“%¥5t d><a href=clickth=.jsp?cat=2776url| =http://c. nmoreover.
cont cl i ctk/ heretplougt 023 PE2REFR G tte: GR\APTee M O L&/ 'of - e 3BT PRETUAL er net

ser Vi ces</ a>relebghmmidatizn<taP<td ek a9&5s UH2bqdU 2000 68: deAVKhtd></tr >

<tr><t d><a Infrastructure for St::eam.i_nF‘ Media</a></td></tr>

href=clicktbru.j gp?cat =277&ur=http://c. noreover. coniclick/ here. pl ?xSl 02269
>NASNAQ | OJtIoé‘ltf, QTP ESHIA T8 AN ‘gﬂﬁ"sﬁ"ﬁ{/'??'ﬁ'?iesson Soon, Then Coul d

Doubl e</ a></ t d><ft<p<a <tr >@ d cl ass=sub>07 Jul 2000 08: 15AN</td></tr>

</t abl e></t destLdrickRenru. ysp?eat=273surl=http: //c.moreaover. com/click/here. pl2x8098274>Tease

Berst's Anchordesk: The Long Wait for Web Phones</a></td></tr>
| <tm<td class=sub>07 Jul 2000 06:19AMC/td></tr>
</table
</ &</ tr></ table>
</ td>
<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 Cloudscape database ﬁanagement system,
VCloudsync for data and application synchronization and Cloudconnector, a serwver
frameyork for Internet connections to the Cloudscape DBMS,</p>
<p>The company is demonstrating the update at the JavaOne conference this week
in San Francisco. 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
eﬁentually introduce full 3G TDMA- EDGE technology.</p>
<p>"These .t:ia].s using GPRS core network solutions from Nortel Networks arxe a

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




24 March 2005 62 <tr><td>G abl e borderw dt h=I bordercol or=cyan><tr><th

cl ass=headline align=left>Top technology stories</th>g/ th2<bia<t d><a

href =cl i ckt hru. j ap?cat =273&ur | =htt p://c. nor eover.

com cl i ck/ here. pl ?x8102034>PRI MUS Tel ecomruni cati ons and I nktom Forge
Strategic Alliance To Build dobal Infrastructure for Stream ng

Medi a</a></td></tr> <trxtd class=sub>07 Jul 2000 08: 05AMK/td </tr>
<tr><td><a 3

href =cl i ckt hru. j sp?cat =273&ur | =ht t p: /? c. noreover.com click/ here. pl ?x8008274

>Jesse  Eer gl s, ANGharfeskia sbhe: b QRGN bhitof QEnMBE, S0nesshARshblac></ t 1 >
<tr><td class=sub>07 Jul 2000 06:19AMc/td></tr> . </table </ td><[tr></table>

asg <

</td> <td alFgfEcet eF VAT ghtt op>" <tabl e order=6-cel | paddi ng=0o><tr> <t>
<tabl e wi dt{v=h@04 cogpicgnawdise & oo de §f SFRA=SS<h2>I nf or mi x Upgr ades Java
Dat abase</ h2>efira> sdubahine didn><pebrivie (iphz809/emeat Mgnthe peralseghe] iy b<j . Ny
src=dat abasg, . 9i;t:;.parderi0zsst d> <td wi dt h=70%<p><b>I nf or ni x</ b> ( NASDAQ
| FMS) says it has upgraded its O oudscape Java-based dat abase to support
W ndows .CE and/¥Bo¥k8&t PC. In addition to adding platforns, O ouds cape 3.5
has added grea¥ebiesecurity.</p> <p>Cl oudscape 3.5 consists of the
Cl oudscape datgbase~smaagenent system C oudsync for data and application
synchroni zati gp . and C oudconnector, a server
- </tr></table>

<[ ed></ >

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

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

.<.td>

< fedo</ te><f table>

</ ed>< /x>

</table

</td>

<td align=Left valign=Center>

<table border=0 cellpadding=0><tx>

<td>

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

</td>

<ftx><ftable>

<fbody></hitml>




framework for Internet connections to the C oudscape DBMS. </ p> <p>The
conpany is denonstrating the update at the Javaone confengpse sbhhis 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 dth=30% val i gn=top
align=left><ing src-wireless. gi border=0xX/td> <td w dt h=70%<p>AT&T
Wreless Services (NYSE: AVWE) and Nortel Networks (NYSE/ TSE: NT) say they

- will start testing broader-band Gener@ Packet Radio Service (GPRS) in the
U. S this sumrer and are wor k| ng tovvard the event uaI dellver _of faster
third- gener ApRengd Y, 0 Jage sepiTie apDanied 4 n several
unnamed nmaj @fodd S. cities th| S sumer, the conpanies said in an
announcenent. The conpani es are working together to eventually introduce
full 3G TDVA- EDGE technol 0gy. < </ p> <p>-'These trials using GPRS core
network sol ut i A YroatNof e " 1EHorRs "&FE 4~//EFEHTYICAntTstf/™n the
devel opnent ot : T/BMWivEfEk. antmrrder.seevye the rapid progress 24 March 2005 63
industry is mekhBgara-sai d Roderick Nelson, chief technology officer, AT&T
Wrel ess Serwtgbqs Jhe eventual goal is to offer broadband wireless
coverage to t he n‘B’ény g chstoners anywhere in the world, he added.</p>
<p>The conpani¥é% d| dn't provide specifics about when the GPRS service wl|
be commerci al Ig>avail able.</p> </tdx/tr> </table> </td></trX/table> </td>

-</tr></tabl e> <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>




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

cel | paddi ng=0OXtr> <td> </td></trx/table> </tdx/tr> </ t@blges64d> ,<td
align=left valignxenter> <table border O cell paddi ng=C><tr> <td>
</td></trx/table> </td> </trX/ table> </body></htm > 24 March 2005 64

- Appendix 3 - Resulting Page Sent to an Internet-Enabled Mbile Phone <?xm
~version="1.0"?><! DOCTYPE wni PUBLIC "-//WAPFOCRUM / DTD ?aL 1.1//EN'

|| ht:tp: 12w wapf orum or g/ DTD/ wna- : Lgd. xm -> “<wnl ><Card> <table
align="center"” colums="2"Xtr> <td> <P> <a href="TestPOtal.jsp"> <l ag

src="I rm-gesAyﬁJeﬁﬁﬁl Q_qu‘:a/ Beck Generated Automatically to Hold the Company

News

<?timl = version=Y1.0"?><{DOCTYPE wml PUBLIC ‘- / /WAPFORUM/ /DTD WL
1.1//EN""http;i: [ fwww. wapforum._ org/DTD/wul 1.1.xml > . . -
<wml><card>
<p><om><a href="1ist2tmnp302605028.wnl">Informix Upgrades Java
Database</a></em></p>
<pr<em><a href="list2tmp293142288.wnl">ATLanp;T Wireless, Nortael to Trial
GERS</a></am></p>
</ card></wml>




</a> </1> </to.> <td> Q'volantis</b> </td> </tO</table> <p><enr<a
href="11istltnpl 475618599. wnl " >Conpany News</ a></ enp</ px uspha<esr<a
href="11istltnpl1484083075. wnl ">Beadl i ne News</a></enp</p> <p><a

href ="Logi nporm j sp">Pl ease | og i a</a></p> </oard></wrl > 24 March 2005 65
Appendi x 4 - The Deck Cenerated Automatically to Hold the Conpany News
<?xm - versi on="1.0"?><| DOCTYPE wnr PUBLIC "-//WAPFORUM / DTD W M.
1.1//EN'"httpd://ww. wapforum org/ DTD/ wrl | . 1. xnl"> <wm ><card> <p><enr<a
hre="I1i st 2t np3M2605028. wn ' >l nor mi x Up§r ades Java Dat abase</ ax/ enk</p>
<p>Cenp<a href="1i 8t 2t rrp299142288 wird " >AT&arrp T Wrel ess Nortel to Trial
GPRS</ a></ edprgygix e ¢, Gerpraked dntompticakly kg Held \the

CGener at ed A%g;@tmg@l I y to HoI d the Story About AT&T

<?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>
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2005 67 CLAl Mevicde Aeparsitdss)diinmdg espangn a : efroma
renote user device for webﬁgiﬁggn ornatfongﬁégaeﬁ%%grﬁﬁgegﬁgﬁﬁgaﬁgrcode
capabl e of betgpuititigigdr£t edspYnEBe nSElnqdd eV, ndl $RLAYI one _or nore
-web pages and for outputting % responsea' ssad@ﬁf%%ﬁ? s?ﬁg %ﬁ%gﬁg%gﬁage'
Code, the appwid,usheOBRatidtdis 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;

firstr memory means for storing the web page
information as a content document comprising a set of
code generating instructions authored in a script
language for ¢0ntrolling 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




extracting nmeans for extracting fromthe request nessage information
- determning a device type identifier identifying the ??WBE%a%%@ﬁ devi ce 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 nenory nmeans for storing the web page information as a
content docunent conprising a set of code generating instructions authored
in a script Ianguage for controlling the code generating engine to
generate the web page code; and second nory nmeans for storing device
dependent information for each of the t of different device types;

wherein th DAL Ak ' ' ' L1 pg, d
Cerpret i nodeHerfAeRRt AhdIneNChare ) RLLAG op L ARIE £ AERNE - et

interpreting”the Instfuctfons w erenc evic

i nformation weBr pagRONANRY i,ﬁ éhgagﬁviiﬁe SRS, 1 dentj tie agteh%o de; 24 March
y

2005 68 generating engine there ei ng operabl'e to generate the "web page

code in a foegniBrvhl €R the VRR-PRIGSE I tailored to the renote user
device. 2. Apparatus as clainedcin cFa?ﬁ?f&aﬁﬁ%rein the script |anguage

conprises a first mark up | anguage. 3. Apparatus as clained in claim?2
wherein the content docunent conprises content code defining information

to - 2. Apparatus as claimed in claim 1, whexein the script

language comprises a first mark up language.

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.




be di spl ayed and predefined tags for controlling the presentation of the
information to be displayed; wherein the interpreting ppapsci Soeperable to
interpret each tag with reference to the selected device dependent '
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 objectsﬁgonprlse i ndependent code segnents

24. March 2005 69 6. ar at us a claimed in any of claims 4 and 5,
wherei n the t%abl edF &:iaéoqu% @?arc l&ﬁd f SR m3Bt | AFnG @105 ef aPeMl cal tree

in which nod %LEF on%b respecti,ve, .device t pes in successive
hi er ar chi cal 1 ayers. ?é; rasip| higgarchi heEm gt gz h

devi ce type %&%FJ §ented q%kres ective entries in each of  the
tables to defi Fos ?%U}Qe |9ﬂ¥43ﬁ39ndwﬁPcﬁeﬂp??E%V$ron1
“attributes o 0 n1mhuch t.he device type node branches. if.
Appar at us ashc Clai rre%%n% (1?1 cle§ s’ 41%15 ol ]e]rqueﬁég*set of tables

conprises a device policy table defining technical attributes of each
device type
7. Apparatus as claimed in claim 6, 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.

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




9 Apparatus as clained in any of clains 4 to 8, wherein the set of tables
conprises a protocol policy table defining the fornatzggmggfzﬁﬁp page code
generated by the code generating engine. 10. Apparatus as clained in any
preceding clai mwherein the web page code is generated in a second mark up
| anguage. 11. Apparatus as clainmed in claim10, conprising neans 24 March
2005 70 for selecting the second nmark up | anguage in accordance wth the
~sel ected device dependent information in the protocol policy table froma
nunber of mark up | anguages conprising at |least HTM. and WII.. 12.
Apparatus as clained in any of clainms 4760 11, wherein the set of tables
conprises a style policy table defining the style of presentation of the
web i nf or mat £6%. SFAGELIDT KhsaEeresdanagkaiwr dAngusigs i 2cagrtasice t he
style polic ;ple defines attributes jncluding at |east one of: (a) font

A
attributes; ¥’(‘5 dhtourelephed cfepasrgdnpandent ipbayeations i dibed in

any of clains 4 to 13, ]
: protocol policy table from a number of mark up languages

- comprising at least HTML snd WML.

12, Apparatus ag claimed in any of c¢laims 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




“wherein the set of tables conprises a themes policy table defining at

| east one of (a) decorative features; and (b) a |ogo., 1}, APBgsatus as
Claimed in any of clains 4 to 14, wherein the set of fables 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 clained in claim15, wherein the |ayout
policy table defines the layout with reference-to a set of panes
conprising portions of the display are cont ai ni ng respective portions
of the web page information. 17. Appar us as clalned in claim16, wherein

the | t nb d
e layou E@f‘ﬁﬁn@erfginbﬁeﬁ Eg{flgécggggv*:ﬁg i%ﬁ? c?% ’%‘i%ﬁ%agl?%?‘?‘n for a

- configuration of panes. : ar at us al me

devi ce type fial\fb&&aﬁlah”ﬁitﬁcfé‘é‘ﬂa y %ﬁt grnines the
configuration of pages to be a sefﬁaﬁﬁjé%Qﬁé co%b%Fggngg 4 PANTS for
use in displ ayipeg the web page information by displaying the decks

successively. 19. Apparatus as clainmed in any of clains 4 to 18, wherein

the content code conprises at | east one conponent
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 haying 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




name identifying a respective data conponent, and wherein the apparatus
Conprises a data structure in which at 24 March 2005 72 uheastg@ne 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 neans for selecting a data object fromthe set of data
objects identified by a conponent nanme for inclusion in the web page code
~on the basis of the device type identifier. 21. Apparatus as clained in
claim 20, wherein the selecting nmeans &anprises a conponent policy table
for |ooking up a predeterm ned sel ectiion of data object. 22. Apparatus as
clai med i n cllgiagt@nensata; gompencns| esiecbs Atansset opedabheobiedes er ni ne
the technical_  attributes of the renote user device and to select the data
obj ect by cofffriHRa Hatkemhs ceeralens baf eshai datadstomgaman tWieeref each
data object. 23. Apparatus as clained in claim22, wherein the selection
means i s operdl 83tg gRierks aayeeditkananta|data propersdepy shéredriag to a
device policy table. 24. Apparatus as clainmed in any of clains 22 and 23,
24 March 2005 ELHsateitemate aar slgwsesare stored in a data structure

'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,




in which netadata is stored in association with each data object and
wherein the data properties of each data object are defiped, By« espective
netadata. 25. Apparatus as clained in any of clainms 1-6 to is, conprising
a graphical user interface for receiving user input and docunent authoring
means responsive to the graphical user interface for creating docunents of
the web page generating instructions. 26. Apparatus as clainmed in claim
25, wherein the authoring nmeans conprises neans for receiving data, and
data conversion neans for converting the data into a set of data objects
each containing a respective version of73the data suited to technica
attributes of a respective device type. 27. Apparatus as clained in claim
26, wherein Wheredp she data objiests fane [sromsshpin fegdiaha tdyptuctersi ons
corresponding to a set of available user preferences 28- Apparatus as
clained in CRBi Whieh mewmAata g miared fir ageoeiatipngwithseachrddbaence
fromthe request message and wherein the selecting neans is further 24
March 2005 78PJ18FEr AN Whetefipctthde dagma PEPREeTtAesorafl ngach tdrtaser
preference. 29. paratus as claimed in claim28, wherein the nmultiple
versi ons conpPisstyere gréirpdelyh respectdvepmetipgafdages and wherein the
user preference conprises a

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




preferred | anguage.. 30. Apparatus as clainmed in any preceding claim
conprising: code neasuring neans for neasuring the anoyipt, of, gode
representative of a page generated by the code generating engine;

determ ning neans for determ ning whether the technical attributes of the
user device include sufficient data capacity to accomodate the neasured
amount 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
~anmount- of code within the data capacity?®df the user device. 31. Apparatus

~as clained in clag¥130 when dependent from, claim8, wherein the
det er mi ni ng FREFBP1E BRFELFRL { BhS 208kR cRRIB0E 25cording nhRcthAcuFRENNI cal

attributes gﬁ rgferring to the device policy table 32_ Apparatus as
claimed in aRy“oF EPSPns 30 and 31, conprising a buffer memory 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 ceiyed in.  successive nessages f.ragmthe user deyice in
response to 55 praratus as clalme& %ﬂl clé%m 2%, whereXn ethe

muiltiple versions comprise versions in each of a set of
langquages and wherein the user preference comprises a

preferred language.

30. Appafétus 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




successive transm ssions of the respective portions of code representing
portions of the pane, and neans for conbining as a si e, dabgyobj 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 cl ai ned
in any of clains 4 to 18, wherein the set of tables conprises a dynam c
policy table defining code generating attributes which are determ ned
according to the values of tine varying’®paraneters. 24 March 2005 76 36.

Appar at us as ined ip claim 35, erein _the code generating attributes
define i naged%%%‘f%}#eoghf’hge%’&mﬁﬁg@%ﬂé’%t]PI.'é FEReT¥aARg &g fdsanet er
is the bandw avaj l able for conmmunication with the device 37_ Apparatus
as clainmed }%ng%fnglep?%@eﬁfn‘gdé’?ﬁr m- conprising a cache nenory operable to

store a copy of web page code output in a response nessage; and neans for
out putting web page code fromthe stored copy in response to receiving a

further req t for the sane, web page infaornation. 38. Apparatus
as cl ai med il'{%s'cl aﬁ@%ﬁ‘:%e?&i r?%ﬁ‘?'é“eéjad'fé 5 oy Glaigher 3P| ango 31,
-selectlVe|yéﬁﬁﬁf3§TﬁbFQgﬁu§Eg% 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.




dependi ng upon whet her a requirenment for cache nenory storage is defined
in the content document from which the web page code §§bﬁg?§5@5§d. 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 clainmed in claim39, wherein the tag further defines a
“duration of validity of the copy of web 24 March 2005 77 page code stored
in cache menory. 41. Apparatus as clainmed in any preceding claim wherein
the extracting neans is operable. to extract identification information
froma header of the request nessage af®l to deternine the device type
identifier by referring to a table of device type identifiers for which
devi ce dependent information is stored in the second nenory neans 42.

Appar atus assygl ai ﬁ &” clalm4(J)[Fﬂfﬂﬁ rein the extracting means is operable

to deternine fion t5BFe®s e 2 -o RSt dthe £t ai ned
fromthe her, QS LSP i ng device type |dent|f|er'
avail abl e an@gﬁ 2 ‘\r"ll\%l'?& ggtﬁrel(fil)e cgerf %%i ¢BeE6n & eri':he tukee d’@\h ceis

unrecognlseqp éggxyﬁﬁ alned in claim42, r|S|n probe means
e i ndication t

responsi ve t0 vﬁ§yﬁ§grpﬁﬁ9wgﬁerlﬁsu Ko send
a . probe agentvd P Libfe UBSE gthﬁﬁlcation 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 1is 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




for extracting device information, and neans for receiving a response
- message containing the device information fromthe usgs ydewl 6ggs 44.
-Apparatus as clained in claim43, conprising neans 24 March 2005 78 for
conparing the received device information with stored device dependent
i nformation 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 generdat® web page code wusing the device.
type identifier of the known device deternmined to be a best match to the
unr ecogni sedPyBG| €ede 48torpRaint 6ache WEEPKEEd i n any preceding claim
further conprising: receiving neans for receiving the request nessage via
a network to which the apparatus is connected in use; and output neans for
outputting the response nessage .cogprising the web page code to the user

devi ce via thb- RRTR YD dfhicdi &Pparyt Rersdtagineta e ivhersdn 47_

Apparatus as_clained .in any preceding ¢laim conprising nmeans for
sel ecting t h&%%eb %ﬁﬁﬁa?a*%gnaim%%nsfrohﬁthe°PPF§gEﬁenDF9 me&#& racEor di ng

~to'the Contegﬁeégification information from a header of the re
quest
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




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

information and the device type identifier to the code,, ggpgl athHig 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
outputting 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 gigf ferent capabilities; operating a
code generating engine to generate the web page code; storing the web page
i nformati on i%Pw dampstrimgnthy reeehsed sdév TENt@FHordREY BN Wi CAMRBLLsLRY a set
of code generating instructions authored in a script |anguage for
control ling tdR7igsh depemdgateiafbryaeignn€okokgenar abeickBeanabmpagse code;
and storing device dependent information for each of the set of different
devi ce types fa¥ deferminingnardevienssypavhieleivl fike cot@egpbBahinBcengi ne
interprets the instructions with reference to sel ected device dependent
i nfor mati on GohesEpBatichgbetwedre ey dmricmeldpdeidenti éhformation for

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




24 March 2005 80 the code generating engine thereby generating the web

page code-in a formin which the web page code is tailpr e renote
uséer device. 49. A nethod as. clained in claim48, mhe%gfﬁg%%gmggript

| anguage conprises a first mark up | anguage. 50 A nmethod 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 nethod as claimed i A9l ai m 50, wherein the device

dependent i nf ' I.S Stor ag a.set _of tgbJes and wherein the device

dependentilﬁéﬁrnﬁfé§$?Q;%&giﬁg?aaﬁﬁlc?ntgp§eﬁdﬂ“§ﬂﬁ¥&ﬁst%chésFﬁﬂé to the
tags in aru | envi romnyrent of the code generating engi ne 52- A net hod

as claimed i %ﬂ%g%% :§ %ﬂé&QﬁTlthe run tinme environnment conprises a

virtual machine and the set of objects conprise independent code segnents.
24 March 2005 81 53. A nmethod as clained in any of clainms 51 and 52,

L8 RSP o DA O LA el L
- 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,



devi ce typeé in successive hierarchical layers 54. A nmethod as clained in

claim53, wherein each device type node is representeg, by respective
entries in each of the tables to define those attributes of the device

“type which differ fromattributes of a parent node fromwhich the device
t ype 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 pdﬂ% code generated by the code

generati ng epgin 7. as_clai i_n.any of clains 48 to 56
wherein the EV\E% %ggg c%%leé?és&%g%e‘rag 'éﬂe?%%aers BondEHRr RS9 Fgﬁgd‘fg%. 58. A
nmet hod as clghfed d | aj.m .57 npy L si a 24 rch 2005 82 f.or

sel ecti ng tﬁgéggcéﬁﬁkﬁa?b Jg FS%%hd&% ﬁﬁgéggogggnégggdPﬁthéc%é?edf%d

devi ce dependgpi oi-080F88¢{,QN,-1 e t l; policy table froma nunber of
mar k up Ianguage% conprF%?nﬁég?EFegg%gkﬁ%ﬁlgﬁh WLL. 59. A nethod as

claimed in any of clainms 51 to 58, wherein the set of tables conprises a
style policy table defining the style of presentation of the web page

|nf0rnatLon_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.




60. A .nethod as clained in claim59, wherein the style policy table
defines attributes including at |east one of: (a) fon£4@£}&%gHF§s; (b)
colour; and (c) background. 61. A nethod as clainmed in any of clainms 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 clained ifilclaim 62, wherein the |ayout

policy tablecdefines the layout wi,th reference to a set of panes
S o Sm‘?tr}f%i %Fsﬁllﬁ';}m:i’r“{eal%nﬁnyc&ﬁ KFHrHes r B3péad Va2 por ti ons

conpri sing portions 0

of the web p I-0f tign. 64 A pethod as clained in claim®63, wherein
the |ayout %%E.r?#d%{h%? r#aﬁ’gsesf dFreath Befrezchypalt fomudafining a
Conflgurat|0ﬂig}agaﬂ§éal tree in which nodes correspond to respective

device types in successive hierarchical layers.

. 84. 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




65. A nethod as clainmed in claim®64 wherein, for a device type having
~mnimal screen area, the layout policy determ nes thezggﬁggggBQEion of
pages to be a set of decks conprising single panes for use in 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
obj ects defining nmultiple versions of thegzlata conponent where the data
obj ects have different data properties suited to different renote user
~devi ces. 67. Afgtaedeatingathedsecondaimmss upe dmpriusige ih siehrdince

- selecting a data object fromthe set of data objects identified by a
conponent nane¥ibh thel gglartedtdevieh deagmdsode imféimatbhensiaf dhee
device type identifier. 68, A nethod as clainmed in claim®67, wherein the
sel ecting stepPERRPEP: ROBERY sErinle of xwmpo murtbeo| oL ymantkahie Yargusepid ng up
a predeterm ned selection of_data object 69. A nethod as clained in claim
67, wherein thEomMREl2ERg oRt slepsteHEME and WMB.t echnical attributes of the
renot e user device and selects the data object by

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




conparing the technical attributes with data properties of each data
object. 70. A nethod as clained in claim®69, wherein the vas8l gg(g.% 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
method as clained in any of clains 63 to 65, conprising receiving user
input via a graphical user interface &l operating a docunent authoring

nmeans respogs' ve.to %%1}:3 %nr%ﬁh cal] user interface for creatin docunent s
ng 1 ns

of the web page ge RS dngpe e AqaHorladhe ok ®age cl ai m

72, conpri si. e . steps.of receiving data, and converting the data into a
set of data %’gf‘se%ﬁt’e"g{;r‘f”é%thsﬁFﬁ’ 5gr é‘sééﬁ?iﬂé Fer3ioh o3 tdVidst a
suited to t'e%;@' cal attributes of a respective device type. 74_ A net hod
as clainmed i aim73, wherein the set of data objects further conprises

-multiple versions corresponding to a set of avail able user preferences.
75. A nethod as clained in claim 74, conprising neans for determning a

user pref ereice fi%@éﬂbed Fy ucelsaFimed in claim 62, 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 ag claimed in <claim &4 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




nmessage and wherein the selecting neans is further 24 March 2005 86
operable to select the data object according to the usgibmp&gggé§nce. 76. A
method 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 clained 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; determ ning
whet her the technical attributes of the user device include sufficient data
capacity to accommodate the neasured af#unt of code, and, in response to

-a negative de ergjnation, ﬂ&viding the code into two or nore portions of
code such t h&® edThoffForfldtd FepPeRERtats st asr espeeti ef pdataon of
t he page ando c%ngri es.;an annugt,of code within_the data capacity of
the-user deviPPdSTs. IRTABERGIMIL EEPARIERTPROBRAPH Fhe uha depemement f r om
cl aim55, wh i.n the determ ni,ng.step determ nes the technica

by referring%@%théHH%vﬁﬁgapggpggtﬁeﬁ%%ﬁ dALfareRt209sa propexrties

attributes
suited to different remote user devicesg.

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.




are det er nivheFeddc

87 79. A method as claimed in any of clains 77 and 78, conprising storing
the portions of code in a buffer nenory for subsequent, tfapsm,gsion to the

~user device. 80. A nethod as clained in claim79, 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 sdefines a formand wherein the
portions of the page conprise respective data fields of the form 82. A
met hod as cl7di-med imetdigd ofscikcdivimesl im 8By atherkiimg hé9setndf70abl es
conprises a dynanic ggiicy tabl e defining code generating attributes which
| g tRo dliectal wae oftered Maryidata parometers. '83. A
met hod as clairmed in claim82, wherein the code 24 March 2005 as
gener ati ng aft MPBGhewekadatr iserfeorashtiontassoqineinobwighgeachddatad t he
time varying_paraneter is the bandwidth available for communication with
the devi ce. OB4eck nmRfowheredry ved idetenypoprerbiins 43t @agl 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




. conprising storing in a cache nenory a copy of web page code output in a
response nmessage, and outputting web page code fromtheg, stored,gopy in

" response to receiving a further request nmessage for the sanme web page
information. 85. A nethod as clainmed in claim84, wherein the cache nenory
selectively stores web page code dependi ng upon whether a requirenent for

- cache nenory storage is defined in the content docunent 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 docunent. 87. A nethod a®¥&lained in claim86, wherein the

tag further defines a duration of validity of the copy of web page code
stored in cacPRe® VO BRIG T F oty olipety 5?1%%‘?*6@-% £ SR dSSF any of

clains 48 to 87, wherein the extracting step extracts identification

i nformation fREORTEEFRSer of the request nessage and determines the device
type identifier by referring to a table of device type identifiers for

whi ch device dependent information is stored in the second nenory neans.

89. A net hod clained.in.claima88, wherein the. extracting ste '
det er m nes.fr‘gén tHe mhed f &S  gdaimed In" claim 75, whe &in " 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.




identification information obtained fromthe header, a corresponding

~device type identifier is available and, if not, genegggﬁ§d@gobgdlcatlon
that the user device is unrecognised. 90. A met hod as cl ai med in cl ai m 89,

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
the 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 glevi ces and 24 March 2005 90

determ ning a device type identifier corresponding to a best match between.
" the device dependent information for known devices and the device
information for the wunrecognised device. 92. A nmethod as clained in claim
91, wherein The chdaetyerkrag i adadmgindgemey avés alehinenge7 casd Usi ng t he
device type identifier of the known device determned to be a best match
to the unrec’é‘@‘ﬂi’%bﬁlﬁﬁwf‘é‘@rw Rbeetprxck bens| gifredode dny of iffiers 48 to
92, further conprising: receiving the request nessage via a network; and
~outputting tHRMPEY pbRk esHbSsSaYENE OhpRISMAGStom Web 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




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, L.nfgpeation from
the first menory 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
nessage froma renote user device for web page information by generating
24 March 2005 91 web page code capabl e of being interpreted by the user
device for displaying one or nore web pages and for outputting a response
message conprising the web page code, t& nethod conprising: determning a
devi ce type identif.ier idgntL%éing EQ%? renpte user device as being_one of
a set of posTBIFAHRY REFYHROCRE AT dS f LPRAE CRAPSHS t9festhepsch ing a

code generating engine_t nerate the _web page code; storing the web page
i nformation MR 08 SRENGPS CAESNYSBYIET CBRFERECHh e dRRIN a sot
of code generatingdnstructions authored in a script. |language for

control ling 1%1”2&%]0%;6@9‘%% a??W%‘“g?%’eorFo‘fl'@EnEﬁﬁt PRYifRe web page code:
~and storing device dependent information for each of the set of different
device types in a second nenory neans;

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.




wherein the content code conprises at |east one conponent nane identifying

- a respective data conponent for inclusion in the web aﬂgg §0dg,s and
conprising the step of accessing a data structure in ch the data

conponent exists as a set of data objects defining multiple versions of
the 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 conponent nane
“for inclusion in the web page code on the basis of the device type
identifier. 96. A nmethod as clained in géaim95, wherein the selecting
“step conprises accessing a conponent policy table for looking up a
predet er m ne@8sel &crietihost aat aladbjeslt in9AnyA ot hadias cdgi wed g¢n claim
95, wherein the selection step determ nes the technical attributes of the
‘renpte user WeSreinorthee esetoracoing hesyyi cextinppers i deleritfii fireankbisel ect s
the data object by conparing the technical attributes with data properties
of each dat alnEpBeEioR. fXometshotieades] adfredhien miqisnt dResehgeeiand he
sel ection step determ nes the technical attributes by referring to a
devi ce pol i cefeminenotha deviice ypel Adepdiifieanpyofiredleaimme £aard 98,
table of device type identifiers Ffor 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 data objects are stored in a hierarchical data structure in
which netadata is stored in association wth each datg ghjgct,ognd wherein
the data properties of each data object are defined by respective

nmet adata. 24 March 2005 93 100- A nethod as clainmed 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 - nmessage whereby the

sel ecting 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 ceéaperwéning pr elegriced dygeg dadit if0ar ARParadpisnd Qig respoendi ng
to a request nessage froma renote user device for web ‘page information by

generating hestpagtcbobietvaeablibheokidvaicag dapleaidqural eth ke MSFor devi ce
for displaying one or nore web pages and for outputting a response nessage
conprisi ng tKBOoWRb faydcesodend heéhappdeativs: CANASINGoEXFHET i f)g MRANS
for extracting fromthe request nessage information determning a device
type identi fie¥receguiseflyfinayicke renote user device as being one of a set
of possible device types having different capabilities;

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




a proéessor_for operating a code generating engine to generate the web page
code; 24 March 2005 94 nenory neans storing the web page..Lafoppation 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; the code generating engi ne being operable in
response to the device type identifier by interpreting the instructions
- wWith reference to sel ected device dependent information corresponding to
the device type identifier to generate the web page code in a formin
whi ch the web page code is tailored to ghe renote user device; wherein the
extracting neans is operable to extract identification information froma
header of thecPeRagSt cadss gmbial ¢b Heingniineetrpeeded ¢y type usentifier
by referring to a table of device type identifiers; the apparatus further
conprising prébecHedtsr dA&spéavivg tened heri mibrat web tfhejed handsefoslevi ce

IS unrecogni sed to send:a probe agent to the user device for extracting

“devi ce i nf orM3FPBREL1BEd anetaEpIRFe r mesisvgrg onpripons et hes sale reapt ai ni ng
the device information from the user device. 103. Apparatus as clainmed in
claim 102, coPPeisthg Meklied comprising:

' detexmining a device type identifier identifying the
remote uger 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 authoied 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 regpective data component
for inclusion 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




for conparing the received device information with stored 24 March 2005 95
devi ce dependent information for known devices and neans yu.f-0f dgtermning 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 wsi2 page informati on by generating
web page code capabl e of being interpreted by the user device for
di spl ayi ng onédstidiiedty pageyrereibrnanat fort inglusiespinsthrevehge
conprising the web page code, the nmethod conprising: storing the web page
i nformation | P39 qredie hasis ohtidre decvieentypenpdenthfierset of
code -generating instructions authored in a script |anguage for
-controlling a web code generating engine to generate the web page code;
extracting fromthe request nessage infornation determ ning a. device type
identifier i|déftify @gF d afptelatrddeiR ceckisimhe ¥y oWBesRin stheof

possi bl e 24 Nhri
se ectlng step comprises accesgsing a c¢omponent 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.




96 device types having different capabilities; operating the code
generating engine to generate the web page code; the ggqgrg?@%bgting
engi ne being operated in response to the device type 1dentifier by
interpreting the instructions with reference to selected 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® of device type identifiers; the
met hod further conprising actuati.ng a probe neans responsive to the

i ndi cation tH¥- thd@ihed Ry i ekaimed i ety s twhesrsidh o£hpr ot afent to
the user device for extracting device information,_ and receiving a
response nes¥hfe cBRISFESNg FWECIRY| ceoMmprdses | onelktipd et hareysdongevi ce
106_ A nethod as claijted in claim21Q05, conprising conparing the received
devi ce i nf orSRENSSPRTRYS E6r 8d sefepifcavaspablenasenfRreterorcsdr dasbwn

devices and _determi ning a device type identifier corresponding to a 24
NMar ch 2005 dfmrther comprising:

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 operating a code generating engine

to generate the web page code; -




best match between the device dependent information for known devices and
the device. information for the unrecognised device. 1Q]Ma§ﬂp%5&9d as :
claimed in claim106, wherein the code generating engine 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
instructions for controlling a processoP4o carry out the nethod of any
one of clains 48 to 101 and 105 to 107. 110. An electrical signal carrying
processor i npl entHisHe TeRRF WREHHT Hre cBRPr BREPNGTACETBEEASRORSt & carry

out the nethod of any.one of clains 48 to 101 and 105 to 107. in. A code
gener at i ng eﬁé?[ﬁ%equrdﬁggmﬁﬁtar?%ﬂ% 8f 2fly 6f Gdss9tnesaring2y

‘March 2005 9%1%;2. A st orage ng%iu stpriﬂg.a set ,of pqlicy tables for use
in a nethod a& AP afPtbnzes: 3R n@ 485¢6iBE.  1BNTYRTY or £§8 nedi um

storing a set_of tq_s f or,_use igﬁa met hod as clainmed in any one of clains

48 to 94. 11E87KFHA tR FedpoHEPRYEFINg G tRsUsperate 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




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

any of the acconpanying draw ngs. 115. A nethod of.regﬂppgﬂggzéasa r equest
message substantially as herei nbefore described with reference to and as

shown in any of the acconpanyi ng draw ngs

a5
device dependent information for known devices and means
for determining a device type identifier co:responding to
a best match between the device dependent information for
known devices and the device information for 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 method 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
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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
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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.




