) WEB SERVER This invention relates to web servers and in particular
but not exclusively to a web server for responding to request messages
received via the internet from remote user devices and to a web server
capable of responding with web page code tailored to meet the ¢
capabilities of the remote user device. The use of the internet has recently
flourished to the extent where almost every business concern has its

own website to provide information and online purchasing facilities. The
majority of such websiteshave in the past been accessed by remote user

devices which are PCs (Personal Computers) using one of a relatively
small number of available b@/@%&%&&tions so that, by and large, the

websijes wete required fo Quigy.web page cdg inasipgleformagfor;

viewing at the user device. More recently, there has been a proliferation in

pal@YVy ditesret sRabled,devices sgh g RPAsdPearsogaiPididlver  for
Assistants), mobile telephones with WAP (Wireless Application Protocol)

refapilities, B b (ntefastive nidigisalgkaievisica), wefdrmation kinskatgames,
consoles and home appliances. The capabilities of these devices vary
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of screen size and colour processing ability, bandwidth and available
rerﬁ@ﬁfb‘f]y}-%g 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 bt;'siness concern has its
own website to provide information and online purchasing
facilities. The majority of such websites have in the
past been accessed by remote user devices which arel ?Cs
(Personal Computers) using one of a relatively small
number of available browser applications so that, by and
large, the websites were reguired to output web page code
in a single format for viewing at the user device.

More :eéently, there has been a proliferation in new
internet enabled devices such as PDAs (Personal Diéital
Assistants), mobile telephones with WAP (Wireless
Application Protocecl) 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
display function in terms of screen size and colour
. processing ability, bandwidth and available memory as

well as variables associated with communication including



well as variables associated with communication including 2 image
format, communication protocol and markup language. In order to enable
users of these different devices to access their websites, many
businesses have resorted to building separate web servers to serve each
device type. This however creates data management problems where a
customer may wish to have the option of using different devices to
communicate with the merchant using the same account details for
example, the merchant then requirigg a proliferation of different web
server applications to be managed and updated when required with new

il-afditiopabimatetiamAn AlLMAY HRRITBREN Nas PRI iR Bage .
separate port of a website for access by an alternative type of user
devicg,ithesdgarate porabbtainingtie aequired weh gaga-eode B¥vices
translating the original PC based web page code, typically in HyperText
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tWir less Markup Language (WML) used for WAP telephones. Such
E%an e ?%%%@ y'Fale RAETSS BeikRr SFRINTBRR cABFERS

Sold
oot I edio S aaa F e R R ERE Ry Teme
wiieyisleanprepdaieselpelior okinformatigRywhich ds 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 reguired with
new or additional material .

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

when it_is necessary to update the original PC web page



to be omitted from display in the device having lower capabilities than the
PC. This difficulty is compounded when it is necessary to update the
original PC web page 3 code because the transcoding process must also
be re- engineered. It has also been proposed that the protocols used for
accessing web page information oyer the Internet should be unified by
the adoption of standards in order to overcome problems resulting from
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enPropased: XML is a mark-up Ianguage for defining content and can be
used with XSL (Extensible Stylesheets Language) used to transform XML
docurhemnts withistyle bsheets abthesgainttdfpresamationc Asget however,
such standards have not been adopted and this solution is not seen as
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processing data for storage in readiness for being output to one of a
hamumberof possiblerusergdevices having diffesent sechaicalcapabibties, «

the method

Markup Language (XML) as a format for web page code has
been proposed. XML 1s a mark-up language for defining
content and can be used with X5L (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 scliution
is not seen as optimum for all device types.

The present invention seeks to provide an lmproved
web server with multi-channel capabilities able to serve
different types of remote user device.According to
a first aspect of the present invention, there is
provided a method of operating a system for processing
data for storage in readiness for being ocutput to one
of a number of ©possible user devices Thaving
different technical capabilities, the method
comprising: receiving a data element; generating a set
of data objects from the data element such that each
data object comprises a respective version of data
contained in the data element, and storing the set

of data cbjects in a hierarchical



comprising: receiving a data element; generating a set of data objects
from the data element such that each data object comprises a respective
version of data contained in the data element, and storing the set of data
objects in a hierarchical 3a data structure in which different levels
correspond to respective technical:capabilities of user devices.
According to a second aspect of the present invention, there is provided a
system for processing data for storage in readiness for being output to
one of a number of possible user devices having different technical

daggpabiliies tHe 8ystéin CoAipRisiAY: red&iving mealis 6t réeviRg B Wata

element; a data_converter for en%rating a set oE data objects from the .
to rﬁsb@CE_lV% rechn CF . aé)a 1Ll ULeS @] user
data’element'such that each data object comprises a respective version

a<9f data. contained in the data element; and a file manager for storing the
set of data objects in a hierarchical data structure in which different levels
corresponddd respectivedechricalrcapabiliies-of usér deicess Aecarding
to a third aspect of the present invention, there is provided a data

irgtrieturelin whidh @ats objets areaceessitsie in ahierafchyten  for

processing data for storage in readiness for being
output to one of a number cf possible user devices
having different technical capabilities, the system
comprising: receiving means for receliving a data
element; a data converter for generating a set of
data objects from the data element such that each
data object comprises a respective versicn of data
contained in the data element; and a file manager
for storing the set of data objects 1in a
hierarchical data structure in which different levels
correspond to respective technical capabilities of
user devices.

According to a third aspect of the present
inventicn, there is provided a data structure in
which data objects are accessible 1In a hierarchy
in which different hierarchical levels contain
different versions of a data component corresponding
to respective levels of technical capabllities of
user devices to which the data objects are to be

provided.



in which different hierarchical levels contain different versions of a data
component corresponding to respective levels of technical capabilities of
user devices to which the data objects are to be provided. 3b According
to a fourth aspect of the present invention, there is provided a computer
program comprising processor implegentable instructions for controlling
a processor for carrying out the method as disclosed. According to a fifth
aspect of the present invention, there is provided a storage medium
storing processor implementable instructions for controlling a processor

for cAF{ifg olf the friethdd aSHEEBsed SRECodingto thepreBdiftsent

; invention theree;ledrlséclosed an QBE,a;gtéﬁ fogl res(porgdlng lo.arequest
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message trom a remote iser device for web pageé ﬁormaﬁon%y d

co%%pﬂaé"ﬂﬁ@"’ Ragecode rei{?ﬁﬁ%%]%@h’@a%fl%‘ei% morg web pages (0.
be displayed by the user device and outputting a response message

coeomprisingrthe avehr-pagescode. Preferably the apparatus corapriseshod
extracting means for extracting from the request message a device type 4
as disclosed.

According to a fifth aspect of the present
inventiocn, there 1s ©provided a storage medium
storing processor 1mplementable instructions for
controlling a processor for carrying out the method
as disclosed.

According to the present invention there 1is
disclosed an apparatus for responding to a reguest
message from a remote user device for web page
information by generating web page code representative
of one or more web pages to be displaved by the user
device and outputting a response message comprising the
web page code.

Preferably the apparatus comprises exbtracting means

for extracting from the request message a device type
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identifier identifying the remote user device as being one of a set of
possible device types having different capabilities. The apparatus
preferably has a processor for operating a code generating engine to
generate the web page code, first memory means for storing the web
page information as a set of instructions, and second memory means for
storing device dependent information for each of the different device

types for tailoring the web page code to the capabilities of the device

type. The code generating engine prglferably comprises interpreting
means for interpreting the instructions with reference to selected device
Hependentdrfoimatian. optegpending tantbe:dayisertype idenifigs th ing
code generating means thereby being operable to generate the web
Phge edde irsgforafinpwisishitie wdbpage codpds thitoréddqo thefferent
capabilities of the remote user device. Preferred embodiments of the

PP BRS8N will now be described by way of example only and with
hich: Figure 1 is a schematic

referenﬁg to the accompanying drawi of

Overview of conhee %%]Q%etv?e%%g Evaggf rvvé'rafnd RmEtENREF HebiceSoT
Siara2fnls aschismaticadiagram ghthe yiahserver %&EM%B%? B oe
2B is a functional diagram for illustrating Signal flow ih the web server o
pagigre 2éde, first memory means for storing the web page
information as a set of instructions, and second memory

means for storing device dependent information for each

of the different device types for tai-loring the web page

code to the capabilities of the device type.

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

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

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

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

Figure 2B is a functional diagram for'illu‘strating

signal flow in the web server of Figure 2A;



5 Figure 3 is a schematic diagram of policy tables for use with the web
server of Figure 2; Figure 4 is a schematic diagram illustrating operation
of the code generating engine; 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 a device having a small screen; Figure 5G
illustrates a multi-menu structure in a I%lrge screen device; Figure 5H

illustrates {he relagionghip QSW‘@{?Q'CESUHQE%%%%G@% and%%c%]}%ggar%ﬁﬁ%f for

segments in the layout of Figure 5G; Figure stratds t

deviee widlicy taklewkiguse Filustiatessehematigally the software |
provided to the web server; Figure 8 illustrates schematically the hardware

required™byathEaveld sedr; Rigurechdiustrites sehermatipallyitieustrating
A o O e e et o e matton for use
of gine;

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 S5E illustrates laYout for a device having a
large screen:

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

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

Figure 5H illustrates the relationship between
control segments and content segments in the layout of
Figure 5G;

Figure 6 illustrates the hierarchy of a device
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 presentation of information for use

by the code generating engine;



by the code generating engine; 6 Figure 10 illustrates schematically a
system comprising a production server and a development server; Figure
11 illustrates the exchange 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 a dynamic web
page server of Figure 12; Figure 15 i$a schematic diagram illustrating a

compongen lagic sqftware.maodule; Figure 16 is a flowchart illustrating
operation 6f Ig(a)de%jé'nerjél :](;lrllsu%sfnagt 2 coMPOHBAT It daftwdre SYStem

ra@ﬁlgugag'm?eau isqudiagsan ilstating the hierarchy of data objects
which are dif eren?versions of data refere%ced y%‘éﬁ%%?g Ig%rx}l%po%%ﬁff ers

name; Figyre-#8illusttates the bigsatshy efhiextakiscts withdifferent text .
code sizes and languages; Figure 19 illustrates the signal flow in a web
SHTECH vicH pane dissectiteoccarsy Siguty B8 ioa flawehargdkstratings

pane .
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 Figuré 12;

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

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

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

_ ‘JFigure 18 illustrates the hierarchy of text objects
with different text code sizes and languages;

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

Figure 20 is a flowchart illustrating pane
- dissection;

Figure 21 illustrates the dissection of a pane into



dissection; Figure 21 illustrates the dissection of a pane into 7 shards;
Figure 22 illustrates use of a user session memory during form filling;
Figure 23 illustrates the dissection of a pane used in form filling; Figure
24 illustrates the function of the graphical user interface; and Figure 25 is
a flowchart illustrating a method of file storage. Figure 1 illustrates a web
server 1 connected to remote user devices 2 via the internet 3. The
remote user devices are illustrated to be a PC, television, PDA, and a
mobile telephone with WAP facility b(t can include any number of
Q{fg&rggt devices with internet capability. The web server 1 is provided
with a web server GUI (Graphical User Interface) 4 enabling an operator

of the pefuserves ta author documentseansd-ggnerally. capial and nemo ry

maintain operation of the web server. The web server 1 is also connecte

dug imeginfernet 31d hiseyyice centre 5 which acquires
information-concerning any new types of user device and provides the
web sERBRISVAR ddrsesbentigisdivard ievisohivirerofequimth Eigred

Orgm%p de schematlc diagram of the

Figure 24 illustrates the function of the graphical
user interface; and

Figure 25 is a flowchart illustrating a method of
_file storage.

Figure 1 illustrates a web server 1 connected to
remote user devices 2 via the internet 3. The remote
user devices are illustrated to be a PC, television, PDA,
and a mobile telephone with WAP facility but can include
any number of different devices with internet capability.
The web server 1 is provided with a web server GUT
(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 serﬁer 1
is also connected via the internet 3 to a service centre
5 which acquires infoxmation*boncé}ﬁing any new types of
user device and provides the web server 1 with
eonsequential“software revision when required.

Figure 22 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 whiech is run by 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 8 processor on demand in order to generate web
page code. The code generating engine 21 in this embodiment is written
in the Java (Trade Mark) programming language and during operation of
the web 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 memory 22 stores content code 23 which defines web
page information in the form of documents $ritten in a mark up language
which in the present example is JSP1.1 (Java Server Pages) (Trade

Mark) Prvsges socumentsdeasypicalynauibomskdy 4B Qperalon ok Meeb page

web ser {_31 using the graphical user interface 4. The memory 22 also o
stores operational d4ta 24 i fRES o Sampfdgansvhidi magn  this

need terdsodisnsporaterkbintowyale gage Caqe 9NN Me-dRe  Mark)
response to specific queries originating from the user device 2 and data
acqui r%jg'ﬂﬁﬁ% g RBFURI S haRh SITERD rebRbEORlcpdhclle web

by theseanient eaepsEarerstarad iNAINaRES ek PSS H4a,ADISES cesgor
may include files contalnln%lmages or text and other forms of data
object S HE S95RiHGd form as byte codes and is implementable

within a Java run time envirooment.

A memory 22 stores content code 23 which defines
web page information in the form of documents written
in a wark up language which in the present example is
JSP1.1 (Java Server Pageg) (Trade Mark). These
documents are typically authored by the operator of
the web server 1 using the graphical user interface 4.
The memory 22 also stores operational data 24 which
includes for example data which way need to be
incorporated into web page code generated at rum tiwme
in response -t.o specific gueries origimating 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
Cext and other forms of data objects which an author
way wigh to include in the web paée code to be
generatéd. ‘

Device dependent information 25 is also stored in
wemory 22 and congigts primarily of policy tables
d.esqribed below. The memory 22 also stores program

code 26 which may be accessed by the processor 20

during operation of .the server 1 or used to retrieve =oftware



may wish to include in the web page code to be generated. Device
dependent information 25 is also stored in memory 22 and consists
primarily of policy tables described below. The memory 22 also stores
program code 26 which may be accessed by the processor 20 during
operation of the server 2 or used to retrieve software 9 such as the code
generating engine 21 at the time of startup. The program code 26 also
includes code defining a set of tags used in a mark up language in which
the documents are authored as described below. An interface 27

s&ammMuinicaies hetween,adajahusef seyingthe processi20 e o

memory 22 and external connection to the internet 3 for receiving request
stRESSages ane tERASHItiRgFesRONSE Alessagns. iA deyiceddentitigationng
engine 29 is provided for extracting from received messages a device
a typetidehtifierdor idenatifying tie rexndte Useddavice adyitypehiiieh the
device identification engine 29 in the present example is implemented in
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message. The name of the user

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, & 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 which the originating device has used when
generating the request message. The name of the user
agent software defines for example the browser version
and markup language capability of the device and is used
by the device identification engine 29 to identify the
originating device using the device type identifier which
may for example be stored as a lookup table.

The HTTP header may also yvield information contained
in a cookie regarding details of the user who has

originated the request message. Such cookies may contain



agent software defines for example the browser version and markup
language capability of the device and is used by the device identification
engine 29 to identify the originating device using the device type identifier
which may for example be stored as a lookup table. The HTTP header
may also yield information contained in a cookie regarding details of the
user who has originated the request message. Such cookies may contain
10 other data used for personalisation of the response made by the web
server 1. Figure 2B is a further illustration of the web server 1 showing
functional elements in a manner which illustrates the signal flow. A front

Othe ProeassorTd HroviBes § LbArERitARGNS téifce R POdFEsMade

messages  received from the internet 3 and response messages
b arBfittEePioXRE {&Er device 2 via the internet. The front end processor
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determiries from the URL the appropriate information to be included in a

swebepage MesiRf Buihewsehalhe WeRaRPHCalioNa PIRERESGY 302: R3S
access to a database 303 which may be local to the processor or may be

idtlasématecatien swkyjol is ddessibl@ virambtppropripteocessor 300
communications link. The web application processor 302 outputs a
PISBUiAeRt @ communications interface for request 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
page reguested by the user. The web a@plication
processor 302 has access to a database 303 which may be
local to the processor or may be at a remote location
which is accessible via an appropriate communications
link.

The web application processor 302 outputs a document
304 comprising instructions for generating web page ¢ode.
The document 304 1is not itself capable of being
interpreted by a browser of a user device and therefore
does not comstitute "web page code" for the purpose of
the present description.

The document 304 is input to the code generating
engine 21 which generates web page code with reference
to content data structure 305 and the set of policy

tables 40. The output of the code generating engine is



304 comprising instructions for generating web page code. The document
304 is not itself capable of being interpreted by a browser of a user
device and therefore does not constitute "web page code" for the purpose
of the present description. The document 304 is input to the code
generating engine 21 which generates web page code with reference to
content data structure 305 and the set of policy tables 40. The output of
the code generating engine is 11 a web page code document 306 which
is now in a form which is capable b being interpreted by the browser of

the user device 2. The web pa odae.d cument 306.is recteived bM.tgg
a {5 é’ﬁt?%rc?c%%sgoggﬁbl gﬁ&%a%igg‘g Jécé)nalrgsagﬁsel message
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code generating engine 21 to select the appropriate data from the content

uglata strietue 307 andtaaceess theaappropadte pateyutables 400 alis
requires the input of a device type identifier 45 which is provided by

regaviceeidehgifidaion Bngitie 28th prosweas réddvingd meskaged as
header signal 307 from the front end processor 300, this signal
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request m§ssa e re%eived from the user device. Figure 3 illustrates

the hBRftic I‘ﬁ}’ Ce&po ity tables

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 message header signal 307 £from
the front end processor 300, this signal comprising
information extracted from the message header of the
request message received from the user device.

Figure 3 illustrates schematically the policy tables
40 which constitute the device dependent information 25
of Figure 2A. |

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

The policy tables 40 include a device policy table



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 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 12 30 which contains a number of fields
relating to different technical aspegts of the device type. By way of
example, table 1 below lists a small number of device policies that can be
38ssoedided wmﬂ@d@\ﬂce@yp@amée\nhichfeacﬁi(%lﬂﬁé%poﬁé-‘tébhéﬁeldlo
e. row) of the table. Values are illustrated for a single device type (i.e.
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format images true/false Supports JPEG format images true/false

whtipportsadi 3 dormaiaushel trie/fataee field (i.e. row) of the
table. Values are illustrated for a single device type
(i.e. a single column). The device policy table 30 in
practice will include a large number of different fields

and values for multiple device types using a hierarchical

table structure to represent the table in compact ferm.

TABLE 1 — Part of bevice Policy Table

POLICY VALUES
Supports GIF format images | true/false
Supports JPEG format images true/false
| Supports MP3 format audio true/false
| Supports WAV format audio true/false
Can report global position (GPS) |true/false

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

generating engine 21 to have knowledge of the form of



SupportsWAYV format audio true/false Can report global position (GPS)
true/false By accessing the device policy table 30, the code generating
engine 21 thereby is able to exercise decision making regarding choice of
code generation to suit the technical capabilities of the user device 2. For
example, if an image is to be included as an image file in the web page
code, it is necessary for the code generating engine 21 to have
knowledge of the form of 13 image citata compression available to the
user device 2 from which the requést message originated. The device

iRelicy tahle 30Jpaipdes:tislds indicatingyyhethey Glfe ondREGC farmate 2
images can be decompressed by the device. Similarly, audio files may be

feamprassed ircaaumbenat Hdiffereabipemsrncludiag MR 3 formnat dad the:
device policy table 30 also includes a field indicating whether the device
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equivalences between device output protocols, which are generally

OferifdtmaRianglages EdmBRsAGRTAIESSPMLOKA eﬁ?ﬁbﬁiﬁce
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a9fithedeyice bpass TABIE iRyt giyotecphplicystableche  device
policy table 30 also includes a field indicating whether
the device supports MP3.

The protocol policy table 31 is responsible for
mapping equivalences between device output protocols,
.which are generally termed markup languages. Examples
are WML, HTML, Handheld Device Markup Language (HDML) and
compact HIML {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.

 IRBLE 2 - Part of Protocol Peolicy Table

PROTOCOL ELEMENT
HTML Version 4.0 { <thead>
| HTML: Vexrsion 3.2 <thead>
HTML i-Mode | no equivalent
XHTMI. Basic <thead>
WML Version 1.1 <thead>
HDML, Vexrsion 3 no equivalent




PROTOCOL ELEMENT HTML Version 4.0 <thead> HTML Version 3.2
<thead> HTML i-Mode no equivalent XHTML Basic <thead> WML
Version 1.1 <thead> HDML Version 3 no equivalent 14 A style policy
table 32 contains a number of fields which define parameters such as font
family, font size, font weight and colour of headings, image borders and
paragraph background as illustrated in Table 3 which shows part of the
style policy table for a single one of the device types. The code
generating engine 21 is thereby able to generate code appropriate to the
device type, in accordance with a predetermined decision which may for
example reflect an agreed style adopted as a general trading style by a

particular business entity. The way.jn which stylistic information.is_handled
varie§" b%ﬁ/g'éeen gl Jr"é:ﬁty &:eéi‘/lgees?%%dclﬁagg& glcgtv%eélr‘lJL “é? &ren d%%%}éés

wREI REgtphals, EQr same -syle, dnformation,muskhe included,withinthe
generated web page code. For others, style information must be
£erayidagiigisepataiely geoaratesEcades oftagalladva gstyin slieats 18nd
paragraph background as illustrated in Table 3 which
shows part of the style policy table for a single one of
the device types. The code generating engine 21 is
thereby able to generate code appropriate to the device
type, in accordance with a predetermined decision whiech
may for example reflect an agreed style adopted as a
general trading style by a particular business entity.
The way in which stylistic information is handled
varies between different devices, and indeed between
different device output protocols. For some, style
information must be included within the generated web
page code. For others, style information must be
provided in separately generated code, often called a

"style sheet".



TABLE 3 - Part of Style Policy Table POLICY VALUES Heading 1 font
family name of a font family, e.g. Times Heading 1 font size font size, e.g.
20 Heading 1 font weight font weight, e.g. bold Heading 1 colour colour
Image border colour colour for the border of images Paragraph
background colour for the background colour of paragraphs A themes
policy table 33 similarly contains fields relating to decorative
embellishments and logos adoptedllgy business entities for their web
pages and enables the author of the themes policy to tailor the decorative

fgatires and mspects of a9 sueh as sizerfaneach of the device types. A
layouts policy table 35 contains fields relating to the layout of elements

comprising tegokggg§, images etc gt the point of regg]e}:‘;}% the image In
the user device In_order to take account for example of different screen
shapei ad sizedardifferent gevice typesmé dyhamicpakicydahle: 36
contains fields allowing code for diffeeerd dewicadypes to be tailored
aceotrding—to-tifme-varying-parametefs—As-arr-example;a-mobile

Haviitpiv AR tilities may| Hakta Basdwidt for 20

| Heading 1 font weight font weight, e.g. bold
Heading 1 colour colour
Image bordexr colour " | colour for the border of
images
Paragraph background colour for the background
colour of paragraphs

A themes policy table 33 similarly contains fields
relating to decorative embellishments and logos adopted
by Susiness 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.

B layouts policy table 35 contains fields relating
to the layout of elements comprising text, logos, images
etec at the point of rendering the image in the user
device in order to take account for example of different
screen shape and éize for different device types.

A dynamic policy table 36 contains fields allowing
code for different de&ice types to be tailored according
to time varying parameters. As an example, a mobile

telephone having WAP facilities may have a bandwidth for



16 receiving response messages which varies with time according of the
strength of signal available via the cellular mobile telephone network used
by the telephone to connect to the internet. The dynamic policy may be
configured to generate code requiring low bandwidth under low
bandwidth conditions and higher bandwidth under better conditions. The
amount of image data for example. may be regulated 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 devick®an be maintained under poor
signal strength conditions. A component policy table 37 is also provided

the pusosindfwhichrésoaelemMinasslgeion QiR ORISCIPAS with time
described belgw. Figure 4 illustrates schematically the manner in which

the cdfEG: nPEndiie 2 £ haag the of theigaalin dreddidylablesa the
40_ Atstariumsthe gy, spr 2 i startup_program from the ‘
Q6£320 @.é%@ﬁ‘ﬁ%%% né%aqgjr{assilrlnsl% hdY the

stored program code 26 and runs the“startup program
inorm&fdERRMNE pdfey ablsett: intooa sehies dilessebiects (Jzie  dynamic

e BT MO0 S AR ARSI Tautring
low bandwidth under Jlow bandwidth conditions and
higher bandwidth under better conditions. | The awount
of image data for example may be regulated in order to
control the bandvzidth required to carry the response
megsage.  Simply by omitting a logo or other image,

. the sgpeed with which the K response wessage can be
downloaded to the device can be maintained under pooY
signal strength conditions.

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

Figure 4 illustrates schematically the manner in
which the code generating engine 21 makes use of the
data in the policy tables 40. At startup, the
processor 20 retrieves a gtartup program from the
Stored program code 26 and runs the startup program o
assimilate 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 Cime
environment ifs provided by an appropriate Java; Virtual

Machine. The policy objects 41 each deal with



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 17 specific aspects of code generation and_contain logic
and data objects configured such that each policy object has knowledge
of all of the relevant information available from the policy tables 40 for
each device type. One policy object 41 for example may be concerned
with image format capability whereas another policy object may be
concerned with choice of markup language for the output code. The code
generating engine 21 at run time processds’a compiled version of a
document of the content code 23, the code consisting of a series of

instrug@qﬁﬁgg‘ea&gpg@wct@@ inclading one of ¢ of markup tags 43, P
In Figure 4, tag 43 is lllustrated as being %ne %%%%négrf%;be% Cl%é%%%n%&’u logic
smarttags HieR, aohdprsentepsitianatsilly iuBlyureia tefesnshenpolicy

equr e tingion iithe. aovteadl B SRl At 10 i ormelevant

more isffibempditpnbjecta ¥Palhenayesd POBEANRAGHON isIke 40 for
o B e o Onie oL Loy "ehs et 41 ‘For exampl

y 40. 3 mple

may be concerned with image format capability whereas

another policy object may bhe concerned with choice of

markup language for the output code. The c<ode

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 get of markup tags 43,

In Figure 4, tag 43 is illustrated as being one

of a npumber of custom or swmart E:a.gs which, as

repregsented schematically in Figure 4, refers when

pm-cessed to a set of classes 44 which have been

, Written to carry out the required function of the

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

of the policy objects 41 whenever a program decision

ig to be taken which is dependent upon the device type

on the basis of data contained in the policy tables

490.

Examples of custom tags 43 provided in accordance

with the present embodiment are summarised in tables 4

and 5. A1l of the tags utilised in defining the

content code 22 are device aware in 'the sense that

they are implemented as Jsp {Trade #Mark) cus'tom tags

and are associated with



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 JS? (Trade Mark) custom tags and are associated with
18 Java classes which access Java beans (policy objects 41) to make
device dependent decisions. The more primitive tags are referred to here
as simple in-line tags as shown in Table 4. More complex tags are
referred to as major block tags in Tdble 5. The major tags typically
translate into more than one tag in the markup language of the resultifine?}

J 58 Re AT B6Ge Vit ERaRTFTE B ME Y ARE R SIRBERYLIARIRHE
GRS teag&ggg displayer.as. 3ciation code F%m?at%%%g;ggﬁ%égﬁﬁ

illustrating code sampfes em Causes text to be displaye asize

tRigplaye aorizeptal rule A8rBABLEST M@ Block T88Stags as shown

in Table 4. More complex tags are referred to as major
block tags in Table 5. The major tags typically
translate inte 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 displaved as
a citation

1 em Causes text to be displayed -

code Formats text suitable for
| illustrating code samples

emphasized

hr Displays a horizontal rule




anchor Lin to anot er canvas, page or section canvas Define t e layout
and theme to be applied to this canvas 1 to h6 Define headings at 6
different levels form Define an input form textinput (part of form)- Define
a text input fie for a form select (part of form) Define a selection fi-elU- for
a form option (part of form) Define an option within a selection field for a
form image Define an image logo Define a logo menu Define a menu
menuitem (part of menu) Define or]%item within a menu shopcart A basic
shopping cart table Define a table The device identification engine 29
operated by processor 20 extracts from a header of the received request
THRessage from a remote user device 2 information which identifies the
device type and outputs a device
Major Block Tags

anchor Link to another canvas,
page or section

canvas Detfine the layout and
theme to be applied to
this canvas

hl to heé Define headings at 6
different levels

form Define an input form

textinput (part of form)

befine a text input field
for a form

select (part of form)

Define a selection Ffield
for a form '

option (part of form)

Define an option within a

selection field for a
form

image. Define an image
iogo Define a logo
menu Define a menu

‘menuitem (part of menu) . Define one item within a
' menu )
A basic shopplng cart

Define a table

“shopcart
table

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

required information from the policy objects 41.

An example of a document is given at Appendix 1 and
comprises a set of instructions 42 including tags 43 to

constitute the content code 23 in the markup language
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type identifier 45 which is input to the code generating engine 21 to
enable the set of classes 44 to extract the required information from the
policy objects 41. An example of a document is given at Appendix 1 and
comprises a set of instructions 42 including tags 43 to constitute the
content code 23 in the markup language 20 operated upon by the code
generating engine 21. At line 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 cagvas tags (occurring at the second
line and last line) is a list of components which are also implemented
agsingpeusionptag 43 thiee ceaiaporants paférencepaives iR the [ayout ithe
term "pane” being used to signify one of a series of (generally)
Ye&@RgGEARIYIENS G Wch £alspRTSEREen is%0 Beedivideddedm thedg
web page is presented to the user on the user device 2. A collection of

Cithe S BREIhEP bR PosifiSs detifiedHiR IBBE for hePFager FhESd -
HROMPANENES,EANRE MRS 19, dgfing W, %B%‘Ué%%&%%d%%%soapg s t%ir}/?,@ng

component's output will appear, or alternatively to determine’'w er or

AW0tEnAiVEBceRMPONeat &5 i0 basendarad yvien the web Rageismeisplayed
for example on a user device having limited screen size. In this way,

whyais eare be Lised toyiwindre enhowsticfgnfonnsaton whigh agpears The
the display

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 presented to the user on the
user device 2. A collection of panes and their relative

positions defines the Jlayout 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 1is 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 gmount_of information which appears on the display

e

screen of certain device types.

Figure 5A 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 promotions, and

a news ticker providing continuous news information.



screen of certain device types. Figure 5A 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 promotions, and a news ticker providing continuous
news information. 21 The layout corresponding to the same content
document when generated for display on a television screen is shown in
Figure 5B and consists of a reduced number of panes containing
respectively a large colour logo, a Euleeting, a promotions menu, a site

menuand a pighire. Figie 3G listrales the corregponding rendered
screen resultlng rom coge gen ratedl ggsed on the same content

dgeswaset whemtailared for@.BDAJhe augbes of Banes iscongiderably,
reduced during code generation to meet the limited capabilities of the

sPBfeand nchidesn pareFihichae e clively contairsa snedium sizethiced
black and white logo, a greeting, a promotions menu and a site menu.

nwgee SPYllpanaes fRiageitiRsuliRg hertéouel Yeperktivadased onr
the same document when tailored to a WAP telephone. Instead of a

Lo WeHDaGE IS cONBROBIEITIEY B Yet of raghRnReBiend 2

_ cau:ed gecks, each comprising a single pane accessible via a
pictiure.

Figure 5C illustrates the corresponding rendered
screen resulting from code generated based on the same
content 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 contain a medium sized black and
white logo, a greeting, a promqtions menu and a site
menu.

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

content is reduced to a set of fragments, often called

© decks, each comprising a single pane accessible via a

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

to the wireless device.

Appendix 2 illustrates the web page code generated



menu deck 50, the set of decks further including single pane decks 51, 52
and 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 22 using the content code of Appendix 1 where the
device type corresponds to a PC having a browser using the HTML
protocol. Appendix 3 illustrates the corresponding code generated when
output to a device type corresponding to a telephone with WAP
capabilities using WML protocol. Appendix 3 contains only one deck of a
usikhgf ddoks ceoritained dethe gehefatpedndde, the whentseingieqdired ao
select successive decks in order to view in turn a number of successive
YR SRESEFRANES phfeiMfGrRETo T FPEIRWERELBE bR thd-hss JERYE
message code into decks is illustrated in Figure 5D for example.
p’ffi)p%(r:\glxﬁ illustrates a further deck resulting from the WML code for the

WAP telephgne, this time.the deck corresponding to the mepu deck 50 of
Fiqu AR TR Peotthhis Fa ST Stor Bl whiGh B85 HRUIGRhEd i code

geHesesslee dacks g isaroAppaadix odiluiatee fladegloaaried for
one of the stories. :

a telephone with WAP 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
code into decks is illustrated in Figure 5D for example.

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

successive decks by the user.

Appendix 5 illustrates the deck created for one of

the stories.’

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

second device type which has lower capabilities results
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In the above example, the code generating engine 21 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 23 in the code of Appendices 3, 4 and
5. Figures 5E and SF illustrate the manner in which the provision of
different layout definitions for two different remote user devices 2 enables
the entire content of a web page thbe delivered to devices with

. dl%%g]”é 8@%@%%&5@5%5% the lgyutdor a device having a large

screen has the effect of displaying the entire content in a single screen,

portlgzé %frtgs contgRkbeing; containadn reRReRIVE BENES Arbich Qh@

en formatted for the device with a small screen, only one of

pile panes A & C.d2.drapdiftis displayed almigi givendime, thexcontans
thereby being fragmented into fragments A, B, C, D, E and F as

~dilifsated in FgureeSFuFeagméaivA dsdesnatednd asrodtimgearitivia

which the remaining fragments may be accessed using a_menu. For the
ceriRrtyitE sRalesre BT €8pdtinP & drabifeittndPnelRitbanRs with

re--shaped or the content
dlssml%_ar capa %nl?.tles.

In Figure 5E, the layout for a device having a large

“screen has the effect of displaying the entire content

in a single screen, portions of the content being
contained 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
SF. Fragment A 1is designated as a root fragment via

which the remaining fragments may be accessed using a

omenu.

For the device with small screen capability, the
fragment may need to be re-shaped or the content

presented differently so that it may for example be

. necessary for the user to scroll through text to see the

entire contents of a given fragment containing text.

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

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



presented differently so that it may for example be necessary for the user
to scroll through text to see the entire contents of a given fragment
containing text. A multi-menu structure may alternatively be utilised as
illustrated in Figures 5G and 5H. Instead of defining the layout in terms of
panes, the layout is defined in 24 terms of a series of segments defining
areas of the display and designated as either control segments or
content segments. In Figure SG, a control segment 55 contains a menu
bar 56 composes of a series of icorg which can be user selected. A
content segment 57 defines a further area of the display and itself
tEHMAInS A fuitthepEdMENtSegReATMSEt EoieAtistgifent 57 afs0@bnthire
a furiher control segment 59 which cont%ins a second menu bar 510. In

i ERAMPtE s R RB AR thE FirsEreRGhar 2B WS o PR FRitHAT
cERlIal eeauERLRALl A selediadgne o SeLofSraNd MEDU AL 210, 5

as lllustrated’in Figure 5H. Eachof the second menu bars OoWs

- cegleationsfirammdigspesiive set aicapianidtens Sl 1s5he sxample okons
Figures SG and 5H illustrates an alternative method of page description
winiehichanmbatage: tag défrgasadage layout in terms of a series of
segments which may be content segments or control segments. As
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. FEach of the second menu bars
510 allows selection from a respective-éet of content

items 511.

The example of Figures 5G and S5H illustrates an
~alternative method of page description in which a montage
tag defines page layout in terms of a series of segments
which may be content segments or control segments. As
shown in this example, it is possible for a content
segment to contain further segments including both

control and content segments.

Figure 5G correspoends 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 segment
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shown in this example, it is possible for a content segment to contain
further segments including both control and content segments. Figure SG
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
one segment 25 at any time, initially viewing the first control segment 55
to allow selection of one of the second menu bars 510, and subsequent
selection of one of the content items 511. The resulting layout of Figure
5G can be implemented using the iine frames feature of HTML. The
above examples.of FI% 5A to SH take two _extremes of d|S£)Ia

TapAbilities S usdh dev e s VRS- Gt kas Sonbthdbiate tapsbiifieg™ment
@éte&ag\ﬁlﬂy%&e%a%ﬁg HERARS JY0 O ANISE GBS QT RANeSI gy

be appropriate. It may also be appropriate to modify the content within

£3¢h-RdR: 01 88EMAN 26D Hie: Gapabiliieswitbe devicemEos11.
example, a PC is generally capable of a higher standard of image

presentgiopdagud ngCalayiciitd SI0YRNGEPA0SS \Waass el Enphana
may not have colour facility and may have limited screen resolution and
uefiesh tite. Thisi reqfirgsnibat fOeabolrpané dBEYment the content.
must be stored in a number of different forms appropriate to different
deviceBhe above examples of Figures 5A to 5H 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. It may also be appropriate to modify the
content within-each pane or segment according to the
capabilities of the device. For example, a PC is
generally capable of a higher standard of image
presentation including colour and moving images whereas
a WAP phone may not have colour facility and may have
limited screen resolution and refresh rate. This
requires_?hat for each pane or segment the content must
be stored in a number of different forms appropriaﬁe to

different devices.

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

hierarchy. This root type may be regarded as



The policy tables 40 are each arranged to have a hierarchical structure
such as the structure illustrated for example in Figure 6 which shows the
" hierarchy of the device policy table 30. Characteristics of a notional root
device type define an upper level 61 of the hierarchy. This root type may
be regarded as 26 representing default values for the device policy table
30. A second layer 62 defines device types which differ from the root
device type in a number of features. The device policy table will therefore
include entries (columns) for those §ields in which the parameters
describing the root device type are not inherited. The third layer 63 of the

rhirecty tidddée Santivisiodast thegehtrl 8evies §/pesoide iddle
layer, for example a number of different PDA device types are illustrated.
B o ARER e b BB wIFHBRE S SPn PR Bl € ARG
£ RG,CARAPIHESOTdNG e Hhe Bt IPNELPHLIIHTGI] & Bber Ghe
respects,. there Yy requiring tries In respectlve columns of the device
aBQHYetabie fordhose figlds which contaiarpaametershiof iherited e ries

Subsequent layers 64 and 65 of the hierarchy define further sub-divisions
( obdewioe fypeEskhe thvise idéntfiei=t5 wnill idanfifyha nobde inpitisameters
hierarchical tree and the complete set of attributes

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 layver but will differ in a number of
respects, thereby reguiring 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 tﬁrpe.

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

further inherited attributes at each layer.

&n advantage of organising each of the po'licy tables



relevant to the device type may then 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, acquiring
further inherited attributes at each layer. An advantage of organising each
of the policy tables 27 40 in such a hierarchical structure is that, when it is
required to expand the policy tables 40 to include data for an additional
device type, this can be achieved b%/ inserting a new node to the
hierarchical tree structure and con gcting the new node with a branch

AP,2 RYENt Nagedn an-adiageNtURAGKIYEL. The pAIept ngdals s« 4

seléected to be the node from which the device type inherits the most
reampletesselof apbutes: Hfopaxamplecapabie ielephonaisidiradyata

represented in the policy tables 40 and a new model of the mobile
ftelephone ddidries alaifEbiécanyteimengetinilse capabidities-tfitheedwby
model which require changes to policy can be represented by a minimal
lé!fﬁ@ﬁrﬁld”f‘ij ata n%ﬁrré%@ndﬁﬁg e M@Eﬁﬁ(f"ﬁ#@&dh poIRy taseucture

a|n| valyes o n those fie|ds far which attrlbLﬁPes are not inherited

%%ﬁﬁr&?n oF OB fel¥pticherpFedipte £ B En 2 oRGHGR
08 11 fhe, Hiefarshv.Jpforyalian fo ipdating the policy,iaples ;‘1‘9&8 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
capabilities of the new model which require changes to
policy can be represented by a minimal amount of daté,
corresponding to a new entry in each policy table
containing values only in these fields for which
attributes are not inherited from the-existing model of
mobile telephone represented by an existing node in the

hierarchy.

Information for updating the policy tables 40 to
include additicnal Bevice 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 vrepresented



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 including the policy
tables 40 may then be updated by operation of data manager 190, a
software module of the web server 1 represented 28 schematically in
Figure 2. Generally this procedure may be undertaken during normal
operation of the web server 1 and operation of the code generating
engine 21. In response to the policy&ables 40 being updated, the policy
objects 41 automatically update themselves while managing their current

sgdeemethéhetating hvIdifieht 468PRETLYE JehbrattiPERIRE 2102y
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preferred embodiment. The software includes the set of policy tables 40
riybaset obtageHe, ipeluding betiagslefinitiobe Which ppaddedhe the

necessary information to enable authoring of content and code for
pripleventiigdisstagb iau timenpiogramicodepwaich ruhemdmhveschviag is

used. in the operating environment of the code generating engine 21. The
Wﬁ&ﬁﬁ%ﬂﬁﬂ%ﬁﬁ@%n@#ﬁﬁ??ﬁn&ﬂ%vk% the operating environment

46 of the code generating engine 21. This activity is
regulated so as not to disrupt any web page code
currently being generated by the code generating engine

21.

Figure 7 illustrates an example of software provided
to the web server in a preferred enmbodiment. The
software includes the set of policy tables 40 and a set
of tags 70, including both tag definitions which provide
the necessary information to enable authoring 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 21 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 to
perform tasks such as measuring usage of the web site.
This information may be used to demonstrate, for example,

for the purpose of advertising, the extent to which the



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 to perform tasks such as measuring usage of the
web site. This information may be used to demonstrate, for example, for
the purpose of advertising, the extent to which the 29 site is used and
also to enable personalised marketing to be targeted to users of the site.
As an example, a database of users may be utilised to tailor a response
to a request message from a partic%:?ar user such that a response

sMessage jnclydes ap additional, page sontalping. 8,50e¢iaL 8G90 a. ; ng

product registered as being of interest to a particular user. The software
cirther inghidesan integrationseagine né? o1 eemmunicating sithdoutine a
activities such as invoicing and purchase ordering that can arise in
degsyomse tofise séthe welysitechyuisers sethetremotel. Liser devieapdnse
The software further includes an operations manager 73 for managing the
tovaralagiaast t5es5RAOpeFbM BRENbWAHGS td BeHefetdd Bhdtoa
allow resources to be_controlled accord%gly. Also provided is a program

T73RGPiHe QARG HRE pOficT o8t SatP s RRIRLEFABBYE W
areé‘iJ&B&%io %9%@3:4' 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 c¢an arise in
response to use of the website by users of the remote

user devices 2.

The software further includes an operations manager
73 for managing the overall system to control operation,
to allow errors to be detected and to allow resources to

be controlled accordingly.

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

reference to Figure 4.

The device identification engine 29 is also

provided, as described above.

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

to the code generating engine 21.



The device identification engine 29 is also provided, as described above.
Also, a web application 75 processes the received URL request to identify
the requested web page and select the appropriate document of content
code 23 for import to the code generating engine 21. 30 Figure 8
illustrates schematically a typical hardware required for implementing the
present invention in a small to moderate sized web server. A personal
computer 80 having facilities for receiving programs such as those
summarised in Figure 7 from a porigble storage medium 81 is connected
via a firewall 82 to a router 83. The router 83 is connected via a high
band#idihteasedl linkld4180-an heternes SbRAERtEroRibiey 85 for conpacEcn
with the internet 3. Programs and data required for operating the web

hagAyE nenRGBE S AMATc AR RSIA e BEnVFPc BRAS ST thRYEFHT P2

, the_portable storage medium 81 or alternatively as signals 86
l%o%mﬁlﬂﬁtigtted%\ﬁa g‘%%e%v‘\'/:gr&es&&zg(s} th“em)i%te%%{g?gs' illustrated sonal

cSthgwaticaly inGigvie Sadhg aboue descrbedsreh seryarancsaftwate,

configuration allows content code 23 to be stored separately from
apresantaticnuinfarmatian 94 seithatavenfa eequespressade 9sidrage
received by the system, the code generating engine 21 is
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 storage medium 81 or
alternatively as signals 86 communicated via a network
such as the intermet 3.

As illustrated schematically in Figure 9, the above
described web server and software configuration allows
content code 23 to be stored separately from presentatién
information 90 so that, when 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 information.
A particular advantage of this arrangement is that it is
relatively easy to alter presentation information such

as style, and themes including logos for example, simply



able to generate dynamically a response message 92 containing newly
generated web page code representing the combination of content code
and presentation information. A particular advantage of this arrangement
is that it is relatively easy to alter presentation information such as style,
and themes including logos for example, simply 31 by updating the
presentation information 90. Major re- engineering of the authored code is
thereby avoided. Separate storage may involve location. in separate files
on the same hard disk or in physically separate memory devices. To

update the presentation information 90, it may_ simply be necessary to
D RSP et o InEd (R ShROBorky RIS 2. e 1Fmed oty BB

eﬁ%953@:1%%“‘5@0%@3@3&%5&%f%%%'u%!@eén%ﬁlgﬂiﬁ“‘é%’i%ed.

preferred enibodiment in which the web server 1 is adaptedto operate in
sapusiess sovireyaen:ipr anvedive tlarge sealedusiessathe ietes
server 1 comprises a production server 100 responsible for the
_ oprodbeticrasfavdia pdgelisformatiominpleppouselibyegagstméssagenory
from remote user devices 2 and the outputting of response messages
dedhfRsSing the web page code. As such, the production server 100

performs the functions described above as being performed by the web
servel P oRpREGINgIRURIesentation information 90, it may

simply be necessary to change data contained in the style
policy table 32, the themes policy table 33 or the

layouts policy table 35.

Figure 10 illustrates schematically a preferred
embodiment in which the web server 1 is adapted to
operate in a business environment for a medium to large
scale business. The web server 1 comprises a production
server 100 responsible for the production of web page
information in respomse to reguest messages from remote

user devices 2 and the outputting of response messages

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

. server 100 performs the functions described above as

~being performed by the web server 1 of preceding figuées.
Here the web server 1 alsé comprises a development server
101 which is responsible for interaction between the web
server and the service centre 5 and for periodically

updating the production server 100 with new software.

Each of the production server 100 and development

server 101 comprises a respective processor cluster with



Here the web server 1 also comprises a development server 101 which is
responsible for interaction between the web server and the service centre
5*and for periodically updating the production server 100 with new
software. Each of the production server 100 and development server 101
comprises a respective processor cluster with 32 substantially greater
computing power than the personal computer 80 described above. The
development server 101 may be regarded as a series of processors
performing development and stagingz processes enabling several levels of
tests to be applied to new software before downloading the new software
stebtireaprodedtion sewet¢00 civikordctsgaiyToethetduitvarb D peratedrisyl
the production server 100 to be updated periodically to take account of
GRBIRYBRFOA Of FRACEHREG! 7RBR-user device 2 and also to
incorporate new content to be delivered as web pages. As represented in
FigureTh® tHRe¥E R Hire SR TS Ataih® b dBRalPErefeRBaitShaRE 2

102.from which data such as updated Bolic tabllﬁ

series OCeSSOrs, pe rml v gi%gggoggg“%ta ing
SommtniRated 0 tha develdpment server 1 10T P Eommunication of-
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data transmitted using” HTTP protocol. As illustrated in Figure 10, the
to new software before downloading the new software to

the production sexrver 100.

It is necessary for the software operated by the
-.px:o__ciu’g_:.tion server 100 to be updated periodically to take
aéeﬁérit of the evolution of new types of remote user
deifice' 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 periodically reguests an update
of the policy tables 40 by outputting a reguest message
103 and receives the reguested data in a response message

104.

The development server 101 on receiving a response

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



development server 101 periodically requests an update of the policy
tables 40 by outputting a request message 103 and receives the
requested data in a response message 104. The development server 101
on receiving a response message 104 is used to conduct tests on the
new data and 33 may be used to make local adjustments for example to
add appropriate new layouts. After testing and modification, new policy
tables are communicated from the development server 101 to the
production server 100 via appropriate firewalls. When updating databases

in the production and deyvelopment servers it is ngt generally necessary to
mei?’ank%%iPﬁ%gerﬁﬁenﬁ%ﬁ?e%gcoﬁﬂg %%Pa%%rggﬂﬁsﬁega%réﬁﬁg %%nté)diﬁﬁxié
ag?ﬁ%%’l‘?&%o'h%%“ti the. Lransmitted data in HTTP protocol

accompanied by metadata in the XML syntax.. Also illustrated in Figure

- 10 isaqyrghe site 105, e fungian of whichyyll bg deseribed below;, apd

which represents a sérver accessible via the Internet 3'and having a
aréRlechiuBhiyricaldogation efifbe qeroba sitnd Wb isshown indhe peesant

example to be separate from the location of the web server 1. Figure 11
pirlhbtratesost eeratioal I Ake wmamneppmophicl the froderetidd server 100,
probe site 105 and

When updating databases in the preduction and
development servers it 1is not generally necessary to
transmit the entire contents of the database, instead
relying upon editing commands consti.‘ltuting the
transmitted data in HTTP protocol accompanied by metadata
in the XML syntax. .

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

sthe 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 for
“the first time with a remote user -device 2 of a new type.
‘The new type of device 2 may for example be the latest
version of a mobile telephone using WAP and including
features which are upgraded with respect to those of

previous models by a given manufacturer, having for



service centre 5 interact in response to an encounter for the first 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 34 example different display
capabilities such as an increased size and the ability to display colour
images. The user of the new device 2 wishing to access the web site
provided by the web server 1 actuages browser software within the device
to generate a request message 110 which is output via the Internet 3 to
ethenigRle of thief Protiictiondie¥Pdrad00. JRRaRddudtiorSserddCh00 éteidedl
the request message 110 and inputs the message to the device .
LBERERAA6N 2haMEDd SSvATH Eigte PaIn TSR pE o BRtradig 9es -
device type identifier from the ID string contained in the RTTP header %1;
the re§i&st pRaSagE. Fhe B8V CEREHIfcAioREHGRE 28hRGKRTS the

Jiemnies inal, fhe [gayest Meassags 140.conians aRUpIN broyser

ntiti m. roduction server 100 however needs a device

dype identifigr to,anahlg dha appepriale gaolicy dalles todg.actesiedshve
device ID 45 being an essential input to the code generating engine 21 as
illustiptedin Figusmdput via the Internet 3 to the URL of the

production sexver 100.

The production server 100 receives the request
message 110 and inputs the message to the deviga
_identiﬁication 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 regquest message. The
device identification engine 29 however determines that
the regquest  message 110 contains an  unknown
identification stream. The production 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 request message 112 is ocutput by



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 consequence,
a new request message 112 is output by 35 the device 2 and transmitted
to the probe site 105. The probe site 105 analyses the identification string
contained in the request message 112 and is able to extract some basic
information as to the communication protocols and capabilities of the
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e form of an agent which can be processed

by the.b f the devi if f '
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by th%kﬁ e 113 is transmitted to the device
st%_i{h(% fuphen Messags Lidandem eseiving tis;messaga e yowserof

the device displays a standard response web page to the user while
tPeessing themsobeadi dacksonad de proheltBcarsesithé cetiter

to generate a further request message 115 which is addressed to the
prwrobesite H&andpaiidh tsiinomdrbeldaistcthdrmAvhsofiHaited

capabilities and protocols associated .
information is sufficilent 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
constitutes software which can be run by the processor
of the device.

The probe 113 is transmitted to the device 2 in a
further message 114 and on receiving this message the
browser of the device displays a standard response web
page to +the user while processing the probe in
background.

The probe 113 causes the device 2 to generate a
- further reguest message 115 which is addressed to‘the
. probe site 105 and which contains more detailed
information of the capabilities and protocols associlated

with the device 2, in accordance with the information

. requested by the probe.

The probe site 105 responds with a further redirect
message 116 which is transmitted to the device 2 and
‘instructs the device to redirect the request message 110

to the production server 100. The device 2 follows this



with the device 2, in accordance with the information requested by the
probe. The probe site 105 responds with a further redirect message 116
which is transmitted to the device 2 and instructs the device to redirect
the request message 110 to the production server 100. The device 2
follows this 36 redirection and outputs a further request message 117. At
the same time as outputting the redirect message 116, the probe site 105
sends a notification message 118 to the service centre 5 to inform the
service centre of the existence of thg new device 2 and to pass on the
information retrieved in message 115 by the use of the probe 113. The
reghiicetiehme otbred tilicteR efuntohnatioredveaterisesaae 117.
processes the information to generate a temporary update message 119
whichig tielhensiaee t6 ithe gredaetarddriagl 0 andedhtesaneyivege
identifier to enable the codegenerating engine 21 to generate the web

1h8qe EBGe REIRGUELES Y the® GO D AR Ut ko BRI WRB SR obtk?

5 t@%%”%‘é‘%@d{té%d 19, fhe user in a tinal te °€§8 ”%%%Sx?ggelzfé%ge of
temporary update message 119 generated by thé Service centre

cPrOVigdes the produgtion seIverlP0uth; the neagest apgropdate existing,.
device type identifier. Consequently, the web page code generated may
indidmation 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 generate
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 réguested by the user of
Eﬁe device 2. The web page code is then transmittedrto

the user in a final response message 120.

The temporary update message 119 generated by the
service centre 5 provides the production server 100 with -
the nearest appropriate existing device type identifier.
Consequently, the web page code generéted may not be
gerfectly suited to the new Idevice 2 but will generally
be capable of being interpreted and displayed by the

device, for example using -default "settings of éhe

browser.

The service centre 5 is then reqguired to update the

central reference database 102 with appropriate



perfectly suited to the new device 2 but will generally be capable of being
interpreted and displayed by the device, for example using -default
settings of the browser. The service centre 5 is then required to update
the central reference database 102 with appropriate 37 information
including revised policy tables. This information may then be included in
the next update communicated to the development server 101 for
ultimately being used to update thquatabase of the production server
100. In this way, the above system is capable of continually reacting and

iapiusting-todhe qupiution:ofy nevedarices acrepsing WeRsites via thepy ;¢
Internet, without necessarily being provided with advance notice by the
iménufastiiers afitlye nevedevises antheudieett pravisine bydhem abdate
detailed technical data. Optionally, the service centre 5 may request such
CpREbyicontading the smAnvEaReEe HutRE rrREJLASt Sebbliatonately
obtain satisfactory operation. Figure 12 illustrates an embodiment in
AR 2558, SV 435 Drovited ithaPER e Henoly 120 28 SEHRY
Sever 12l gcts as a gateway interfacing with the internet 3 to receive
request messages from remote user devices 2 and to respond by sending

thereg%gﬂ@gi%ebwayr ~the above system 1s capable of
continually reacting and adjusting to the evolution of
new devices accessing web sites via the Internet, without
necessarily being provided with advance notice by the
manufacturers of the new devices or the direct provision
by them of detailed technical data. Optionally, the
service centre 5 may reguest such data by contacting the
manufacturer, but this need not be obligatory to.obtain

satisfactory operation.

Figure 12 illustrates an embodiment in which the web.
server 1 is provided with a cache memory 120. 2 gateway
server 121 acts as a gateway interfacing with the
internet 3 to receive reques£ messages from remoteluser
.devices 2 and to respond by sending the regquested web
page code 122 either by requesting the dynamic generation
of the web page code from a dynamic wérd paé@ server 123
or, if the requested web page code already exists as a
static web page in the cache memory 120, retrieving the

web page code from cache memory.

The dynamic web page server 123 functions to



page code 122 either by requesting the dynamic generation of the web
page code from a dynamic word page server 123 or, if the requested web
page code already exists as a static web page in the cache memory 120,
retrieving the web page code from cache memory. The dynamic web
page server 123 functions to 38 dynamically generate the web page code
in the manner described above using the device type identifier 45
extracted from the received URL request and the stored content code 23
corresponding to the URL. Figure 134llustrates schematically the steps
carried out by the processor of the gateway server 121. At step 130, the
dyarivEsAdekYer eSaTEL he UL EGhedPoaRl SXBAEts e FACIGHETD

45 and.identifies the document of the content code 23 which .contains t
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already exists as a static web page in the cache memory 120 for this

cdaviea typaizang URiraedpbadaiiable.getieyesrt step 132 the web
page code. if not available from cache memory 120, the gateway server

121 regupsisat step 188iftan tha-dynamichuatx page 196fverhés theteps
generation of the web page code and transmits the device type ID and
ceRtidetatsit 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 gueries 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 page code.

At step 135, the gateway server 121 ocutputs the web

page code to the remote user device 2 via the internet

3.

Figure 14 illustrates schematically the steps



Accordingly, at step 134 the gateway server 121 receives the newly
generated web page code. At step 135, the gateway server 121 outputs
the web page code to the remote user device 2 via the internet 3. Figure
14 illustrates schematically the steps 39 performed under the control of
the processor of the dynamic web page server. At step 140, the dynamic
web :page server receives the request for generation of the web page
code and also receives the device type identifier information and
information derived from the URL r@uired to identify the document of
content code 23. The required content code 23 is retrieved from memory

RETOE REPRILeddRESh thefun FRERirotfient 46 oftheeagcgerfatifge
C%?fgéne. 21 1o, produce the required V%%b %%%%: coqg at step 1&%&@#@%6%&%)
\ 3 ontent co

,Ifhlecdynamirée\l/?e page server defermines’ from the e

ywhetbepthe resullinge webpage £9de it flagged ps,being syitalle for.e

" “being stored in cache memory 120 and, if so, detefmines from the
wslhtezgde theqeriogifar waichdhe cachd thesnoryheersigsvisde remgise
valid. This information at step 144 is used to create metadata which is
Il it the filen Eonmsfihgith@ e bipdyeitwieiand dhichvadtdrans the
output to the cache memory 120 to be stored for the

. URL required to identify the document of content code 23.
The reguired 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 resultinQ .
web pagée code is flagged as being 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 period.

At step 146, the 'dynamic web page server 123 outputs
~ the web page code to the gateway server 121 to be

received at step 134 as described above.

When authoring the content code 23, the author

therefore has the option of adding extra attributes to



validity period. At step 146, the dynamic web page server 123 outputs the

web page code to the gateway server 121 to be received at step 134 as
described above. When authoring the content code 23, the author

therefore has the option of adding extra attributes to 40 canvas tags to

define whether or not the resulting page can be cached and how long it

can remain valid in cache memory. The cache memory 120 writes new

cached pages into memory in the manner which overrides any stored

pages for which the validity has expired. Irﬁﬁigure 12, a set of pages of

content code 23 is represented schematically together with respective

cache aeswesy mysohﬁhatééﬁéhbrmh@@ﬁe»dhe;g@ﬁtrgh@atgelggmgﬁgtg page
by the author of the e to determine the above instructions for caching

in menfY 198, $R€ é&ﬁoh@ﬁ' cboapy ife cate ygemeritingaiddide idil cache

has be%? described above wijth reference for example to appendix 1

which Showemstruct SrhproRemRERg WhteNFibes 220y geRchedg Pages

an exagple we ypigally. asn this example, the executlon of the
content code 23 by the %ode generating &ng wfﬁvﬁﬁﬁﬁ TBnt8o Stored
be retrigygedrora S sk agge Daia 1RIRYS files are

therefore imported for inclusion in the Web page code®which'is to be
outputby  In Figure 12, a set of pages of content code 23 is

represented schematically together with respective cache
memory control data 124 for eadh 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 i;y the code generating engine
21 has been described above with reference for éxample
to appendix 1 which shows instructions used for ereating
content code 23 for generating an example web page.
Typically, as in this example, the éxecution of the
content code 23 by the code generating engine 21 will
‘require content to be retrieved 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 author of the web page may author a component
to refer by name to a data object to be imported.
Different versions of the data object are stored in a
date structure which is hierarchical and such that

different hierarchical levels correspond to different



T

the code generating engine 21. The author of the web page may author a
component to refer by name to a data object to be imported. Different
versions of the data object are stored in a data structure which is
hierarchical and such that different hierarchical levels correspond to
different 41 capabilities of remote user devices 2. The author of the
content code 23 may define for each object the appropriate version to be
utilised for each device type ID 45 by entering data in a in component
policy table 37 as illustrated in Figdre 3. The component policy table may
then follow the hierarchy of Figure 6A to enable the quata obji: ct vers.rionkg(();2

chedbfiddd isreath pEEGbR WeGeISEd 15 5This approath i fefted 10
hereafter as defining_data objects ip.terms rg ontent: since it
cpmtapts Soaia I la Q0lecti P RS ehiargeled Ronipl see he

targets the particular version of the data

| afﬁbgl%‘é to.be used for gach rerpate uiset deuige 2o Alternativelyyva sembgse

versions of data object may be provided in a hierarchy with

- gharacigyistine of maghaetaionofdihd ateonbjestidingalbscibethinle 37

associated metadata for each version. Automatic selection of the
ppropriatensrsion may fpmise hadeT hsingFasthpsie? PgC¥ofiRrke
module 150 as illustrated schematically in Figure 15.
may then follow the hierarchy "of Figure 68 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
since 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

. selection of the appropriate version may then be made

" using a component logic software module 150 as

illustrated schematically in Figure 15.

The component logic software module 150 selects the
appropriate version on the basis of the data object
metadata, layout considerations defined by the layout

policy table 35 and information about the device

provided by the device policy table 30. This approach

to selection of the data object version will be referred



The component logic software module 150, selects the appropriate
version on the basis of the data object metadata, layout considerations
defined by the layout policy table 35 and information about the device
provided by the device policy table 30. This approach to selection of the
data object version will be referred 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 and
preferably, the code generating engine 21 is capable of selectively
making use of both targeted content and untargeted content selection,
tehereBPproviding B aatiRe winnhe feecdBhe ik authoring the content
code 23 to either define data object versions or leave selection to be
autonTétalfyo PPoceSSET B3R thecdtitpéheRttlogié Bof RS E GRS 150
Figure 16 illustrates schematically the manner in which both 'targeted and

Sttt getePBEEN Ay BE “Gifis S AN P60, PBHRTTELEE 25 RARBHE
5201@8&8%3_ genegayng engl '%éigoggwgr ‘g&&%}’&éﬁ’iﬁf type,i 4?&%5‘9
the process . At eac a

at step 16 ing of the Code Is starte instance o

geampaneRiobihgGantent sade 23 rAcinRg fedataobiect Johermpe e
the code generating engine 21 attempts at step 162 to import an
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
object 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 may be
untilised. 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 imported, the code
generating engine 21 attempts at step 162 to import an
author defined version of the data object. If it is
determined at step 163 that such an author defined
version exists and it 1is successfully imported,
processing continues, determining at step 164 whether any

further data objects remain to be imported.



author defined version of the data object. If it is determined at step 163
that such an author defined version exists and it is successfully imported,
processing continues, determining at step 164 whether any further data
objects remain to be imported. 43 If however at step 163 it is not possible
to successfully import any author defined version, processing continues
with step 165 which requires operation of the component logic software
module to identify the appropriate object version. At step 165 the
selected data object version is therf imported and the code generating

process camiippa-Whish ILip dgleryaed; gt Siep 1 [hat o LiDeL dafa

objects are to be imported, the‘remaining processing to ggr?esra%e e weé

shage sade i3 gomplaiesat step k7 and ehstep 168 g, cempletadwsh |

page code is output. Figure 17 illustrates schematically the manner in

. pubishsdatagpbjectstsioredsn theidatabased9 aré Storetl ijgia hieersahieals
data structure to allow the component logic software module 150 to

. Opgontdieallyedelsehthe CaRIOpRate darddislectodienL df farakabspleto

,the author designs a web page in which a video clip is to be displayed at

LAPHHEY RS FPHTCEGEEN B QRIKT USRdSihARe fofth Ferpeksdnarhe
sEIDBUIRE Belde GRS stped inie datghase 1985, ted 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
in a hierarchical data structure to allow the component
logic software module 150 to automatically select the

appropriate data objéct version.

If for example the author designs a web page in
_vwhich a video clip is to be displayed at a dafinedlarea
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 video data object 170 and an associated compénent name
171 is devised to enable the code generating engine 21
to reﬁerence the video data object 170 by name. .Thé
video data object 170 is characterised by metadata 172

stored in association with the data object and contains



a video data object 170 and an associated component name 171 is
devised to enable the code generating engine 21 to reference the video
data object 170 by name. The video data object 170 is characterised by
metadata 172 stored in association with the data object and contains 44
data fields sufficient for the component logic software module 150 to
make a determination as to whether a given user device 2 as defined by
device type identifier 45 is capable of receiving and displaying the video
clip from the data object. The auth@r4amay also store, as shown in Figure
17, different versions of the video data object suitable for use by different
dviceLipbds et Adcohfitni P By tRR peeHRCRRE dat L Iife ENRhBIARD

stores in the database a photographic image data object 173 with .
Rdpifidd Omfé?atﬂ‘ﬁ?g‘f?{ goﬁﬁ% LR ATt ndy stOPE 5RT of ratatel

ngr%ogrea‘gm%@a%es dataabiedtsl/3aving atiutes aprropriate iy ;g

erent device types and accompanied by respective metadata. If the

&}slamrae ¥ £logic-softywang madule 160 dejermjnes & o hednetadatar rom
~ 172 that none of the video data objects can be displayed by a user device
#arwichathebwielzpage code is currently being prepared, the
photographic image represents a fall back position enabling a static
photographimititage tmbg 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
metadata 174. Similarly, the author may store a set of
related photographic image data objects 173 having
‘attributes appropriate to different device types and
accompanied by respective metadata. If the component
logic software module 150 determines from the.metadata
172 that none of the video data objects can be displayed
by a user device for which the web page code is currently
being prepared, the photographic image represents a fall
back position enabling a static photographic image to be
rendered in place of the video c¢lip. The photographic
image will therefore generally display related subject

matter and may for example comprise a still taken from

the video clip.
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rendered in place of the video clip. The photographic image will therefore
generally display related subject matter and may for example comprise a
still taken from the video clip. 45 The author may also enter into the
database a graphic image data object 175 with associated metadata 176.
Similarly, the author may enter a set of related graphic image data

objects with respective metadata, suited to different device types. The
graphic image constitutes a further gafl)l back position for use if an
appropriate version of photographic image is not available. The author
may alge entgraditionakiall hacks pesitians sugheas simple textabjgcts 4
177 with associated metadata 178. The text data object 177 represents a
finalpali badlnfoy sitdatiensokherethe tompoaantdegic csofvaie madida ta
150 determines that even the graphic image 175 cannot be rendered by
thébuser epicdax ihe ddig opekrr701a7 320 ¥8and 198 are Stored.daned

- the database 19 in a hierarchical data structure as illustrated

- SERERAfcal OB IR S IR RARFESiff AL leTaSRRRTE NieraReyadata,

ngd to levels of r device capability. The text data object 177 is
%Q{}g?s%[%gxgréplgﬁr%%f%el (ﬁe‘fﬁel ?eragrgﬁf? rge’preséﬁﬁnggmga Bstitrge
ebearabiiy &f the yserdevicesa@ldpack position for use if an

appropriate 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 tex.*_.: data object 177 represents a
final fall back for situations 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

._illustrated schematically in Figure 17 in which different

levels of the hierarchy correspond to levels of 'user

device capability. The text data object 177 is in this

example a root level of the hierarchy representing the

lowest level of capability of the user device 2 and

therefore representing the ultimate fall back position.

If for example the user device 2 is identified by
device type identifier 45 as being a personal computer,

the component logic software module 150 will select data
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therefore representing the ultimate fall back position. If for example the
user device 2 is identified by device type identifier 45 as being a personal
computer, the component logic software module 150 will select data 46
object 170. if the user device 2 is identified as being a pocket PC without
the ability to render video clips, but having the ability to render
photographic images, the component logic software module 150 will
select data object 173. If the user device 2 is identified as being a mobile
telephone with WAP facilities, the nfgdule 150 will select the graphic
image data object 175. if however the user device 2 is identified as being

ok &fivehtlnal MELFERIEHTNSFHAGS WA dIRRE et deRudftg - 09
object, 177 will be selected. The hierarchical dat ture applies tq other
DO Kt T LS Batib At 40, gt VR A PRE:
HRE SRR e 5839 otihe.weh- page Godlsniipiga ink ahseme sqik
The link may comprise an%TML link, a WML link, an email link %%g;imply
cvigleplaane nusalier faraftodialiedreatndetiondn the tasesd Ike-ysedata
device 2 being a mobile telephone. A further example of data objects
akiericah e actéssd¢uspgthdssaheecdmpdneaendrhd iethar of berdmy
components such as JavaScript and WML Script where the same content

BB itk iRRRO RS Bh A ABipf R L L1t 1es, 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

simply a telephone number for autodialled connection in

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

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

and retrieval in response to component name. As in the
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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 47 previous examples, selection may be made on the basis of the
metadata accompanying each data object on the basis of the capabilities
of the remote user device 2, as determined by using the device ID 45 with
reference to the device policy table. The use of the above hierarchical
data structures provides an efficieh? method of asset management for the
system where the assets comprise the collection of data objects which

PLRY LHS0RAAHRIT defifer 86 i QR 50> 2olR 16T By thie spadht oF
oy d8 llustrates e mapner nubiehlala e orm.gf exmay be
t%%o:{g% tf”r? g%%%r%cr%ca%c%% stﬁjcture to enable different Sersions of the S
ofextibec setigvad 1a suit the caprbilifismetthe userdedise 2:andtheas
preferences of the user. The full text in English of a document object is
deterediimbdx BB TEXigl, tuaitadiderforexampkeSforwdisplay @fidhiesceceno

of a PC. A reduced version of the text which has been edited by the
thgitdrvs-soreg hsatd dbfRt GB TEXT 2, suitable for display on a palm
held computer of reduced screen size. A smaller-still version of edited text
is stofte use of the above hierarchical data structures
provides an efficient method of asset management for the
system where the assets comprise the collection of data
objects which are capable of being delivered in web page
code form by the system.
Figure 18 illustrates the manner in which data in

the form of text may be stored in a hierarchical data

gstructure to enable different versions of the text to be

-retrieved to suit the capabilities of the user device 2

and the .p-reférences'_ of the user. The full text din
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.



in data object GB TEXT 3, suitable for display in ahand held device of
limited memory and finally GB TEXT 4 contains a minimal text version for
display in a mobile telephone. 48 Each of these, text versions are in the
English language. Corresponding text objects in the French language are
contained in FR TEXT 1, FR TEXT 2, FR TEXT 3 and FR TEXT 4.
Similarly, data objects containing text in the German language are
contained in DE TEXT 1, DE TEXT 2, DE TEXT 3 and DE TEXT 4. The
data objects are addressed by comp@nent name 171 and a language
identifier 180 which in this example indicates whether the English, French
or Gehnah teRf varBmags reiiited? THE 1aRfuage Rleritfieridsn pbik el theh

code generating engine in addition fo the deyice 1D 45 and typically is
LERFRALE from fg%’:d% R M- R udSF heRR 48 Geherathd B)ép e&emm

l%’%\(?& ST 18, resRleUSeE HGYICeR IBEQIPNSE-EO IRPKE0) @ YSelpeye 3
preference by the user. Each of the text data objects such as GB TEXT 1

alas aasagiated metadataitiddingicating hesieiemnd RRyameiersf thext
object, including in particular the size of code representing the text. A
idecisian rearilaerebidreomade o tte basistof thedize of thE caleXT 1,

indicated by the metadata 181 as to whether a given
DE TEXT 2, DE TEXT 3 and DE TEXT 4.

The data objects are addressed by component name 171
and a language identifier 180 which in this example
indicates whether the ZEnglish, French or German text

version is required.

The language didentifier -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 preference byr the
aser. Each of the text data objects such as GB TEXT 1
has associated metadata 181 indicating the relevant
parameters of the object, including in parti.cu}_a:t.; the
size of code representing the text, A decision may
thereby be made on the basis of the size of the code
indicéted by the metadata 181 as to whether a givem.
object is appropriate for retrieval for a given remote
user terminal. The optimum data object may thereby be
selected by traversing the hierarchical tree structure

of Figure 18 until the appropriate data object is



object is appropriate for retrieval for a given remote user terminal. The

~optimum data object may thereby be selected by traversing the
hierarchical tree structure of Figure 18 until the appropriate data object is
49 located. Figure 19 illustrates a further embodiment in which a pane
dissector 190 is provided to modify the output produced by the code
generating engine 21. Such an arrangement is advantageous in
preventing the transmission of a regponse message containing an
amount of code which is greater than the available memory capacity of

lihearemnte user device 2. For small memory devices such as mobile
telephones, overloading the available capacity can cause the
microptogeseordef theldevice te srasit arenier adaciosiadian. Althqughn
the author of the content to be provided in response to queries from such

admaces Map waetsdie dPthellniro viekasty taparitbf thetdevicey finet
in practice difficult to predict with certainty the actual amount of code

BRARRSAT bEButhlfironitiife ERRYcHetBhg ¥RGHRe 2240 thatRiE8utm

is to additionally place a deyice , such as the pane dissector 190
aggv%ﬁgft%aené]%f thel§ode %%e%aerrleﬁ?n%eghl&me 210 tra%liﬁg Bu gjoifﬁg Cogfg e

£2a¢ Jneasursthe sode A it the. cade,amount exaeeds the indicaigd

available
of code which is greater than the available memory

capacity of the remote user device 2. For small memory
devices such as mobile telephones, overloading the
available capacity caﬁ cause the microprocessor of the
device to c¢rash or enter a lock situwation. 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
difficult to predict with certainty the actual amount of
code which will be output from the code generating engine
21 so that a solutioﬁ is to additionally place a device
such éé the pane dissector 190 downstream of the code
generéting engine 21 to trap the outgoing code and
measure ﬁhe code amount. |

If the code amount exceeds the indicated a&ailable
data capacity of the user device 2, the dissectof 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



data capacity of the user device 2, the dissector 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 50 receives the device type identifier 45 from the device

identification engine 29 and addresses the device policy table in order to
determine from the device type identifier the available memory capacity of
the user device 2. If division of the pane is appropriate, a first one of the
resulting shards is output by front etfl processor 190 and the remaining

shards are stored,in a buffer memo 91, The front end processor 190
RO e e A SR

1 QURRYIRGAR turaAhe KeMaing SHAFIS IFeSREUE: FRSRANSE JReSSATRS,
Figure 20 illustrates schematically the process of dissecting a pane, the
‘ttasiepanain disieantexidoeidg tesed teeindatena Welepageinteeded e

be transmitted to a remote user device 2. At step 200, the code
ifaneddntig thdpanevgidatalatctdyany cotrgaricratingengine 2tser

based on the device type identifier 45 and the nature of the request
dHERSEgé received via the internet 3. At step 201, the code output from the

code
If division of the pane is appropriate, a first one

of the resulting shards is output by front end processor
150 and the remaining shards are stored in a buffer
memory 191. The front end processor 190 may then respond
to subsequent requests from the user device 2 by
supplying in turn the remaining shards in respective
response messages.

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

to a remote user device 2.

At step 200, the code representing the pane is
generated by the code generating engine 21, based on the
device type identifier 45 and the nature of the request

message received via the internet 3.

At step 201, the code output from the code
generating engine 21 is received and measured by the pane
dissector 190 and at step 202 the pane dissector accesses
the device policy table to look up the data capacity of

the remote user device 2.



generating engine 21 is received and measured by the pane dissector
190 and at step 202 the pane dissector accesses the device policy table
to look up the data capacity of the remote user device 2. 51 At step 203,
the pane dissector 190 determines whether or not the amount of code is
equal to or less than the data capacity of the remote user terminal 2 and,
if so, at step 204 outputs the code without performing any dissecting step.
if however the amount of code is greater than the available data capacity,
the dissector at step 205 dissects the code into a number of shards, each

shargy hayrggn amountaicogaless thasdbe availahle glataceapaciyioAt

step 206 the shards of the divided pane are stored in buffer memory 191.
whidttsiepr2@d-oneof theeshardsns: outhuttodhe serverfor Inclusiorzin dess

response message to the remote user device 2. Figure 21 illustrates a

thmetRED %ﬁﬁvﬁﬂcﬂﬁ%’i@né’fAtBeCr%}“cézﬁnéFﬁea’?et&§§é’ét’é’d-t@fcﬂfﬁfﬁ

shards 211 to 216, each of which i |s r?paratgé/ star d |n the buf
1im&fento1S m%y%eﬁ'r‘&%?ﬁﬁte separate ponse %ess%ﬁglslflog

a &rgggégleﬂéieggg . Figure 22 illustrates the additional use of a

emory reférred to befow as a user session memory 220 for storing

"”°"E§Wﬂb%%Uw¥J@ﬁ@egagﬁﬂgnggdgbde is 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 avaiiable data
capacity. At step 206 the shards of the divided pane are
stored in buffer memory 191. At step 207 one of the
shards is .output to the server for inclusion in a
response message to the remote usexr 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.

Figqre 22 illustrates the additionailuse of a memory
referred to below as a user session'mamory 2206 for
storing information defining a user session under
circu@st&nces where the messages between the server and
user device 2 are fragmented to take account of the

limited data capacity of the user device.

A typical example of when such an arrangement is
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circumstances where the messages between the server and user device
2 are fragmented to take account of the limited data capacity of the user
device. A typical example of when such an arrangement is 52 appropriate
is when a form filling exercise is to be completed in a user session. For
high capacity devices such as personal computers, it is commonplace for
a form to be provided in a single screen to the user and for the form to
contain multiple fields for completion by the user. For example, in Figure
23 form 230 defines multiple data figlgs 231. For a device 2 of limited
capacity, it may be necessary to fragment the form into a number of
ARG 282 ta- 23 MR 2orfiainmrespietlively pertiens iAeB, G 5E be
and F. of the form 230. During a user session, the form 230 is dissected
TABRAE FraGmihté 245 %5 252 2R Re coffSpdhimiy eapadoteadevices
red in buffer 191. Initially pnly. fragment 232 is trapnsmitted to
T R e PR La oo AR
i®Ppacessed Budhe sepvel h Jhe 1esparse earenRonding tg data fields, |
contained in region A of the form are stored in the user session memory
220m Thenexiftagimeni288iip leansaiietkto the useideniaeiand the the
corresponding -response stored in the user session memory. This
biBé&ess

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 is .dissect‘ed
into the fragments 232 to 237 and the corresponding code
for each ”fragme-nt stored in buffer 191. Imitially only
fragment 232 is transmitted to the user device 2 and the

user responds with a response message which is processed

by the server 1. The response corresponding 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

Tesponse stored in the user session memory. This process

is repeated until the final fragment 237 is transmitted.
The response to this fragment F of the form includes
actuation of a submit button 238. If actuation of the

submit button 238 is contained in the final response



is repeated until the final fragment 237 is transmitted. The response to
this fragment F of the form includes actuation of a submit button 238. If
actuation of the submit button 238 is contained in the final response 53
message, the information required in the user session memory 220 is
complete and the complete set of data from the form filling exercise is
passed to a data processing application 239. The manner in which the
form is divided into regions A, B, C, D, E and F is defined by the author
as part of the layout policy. The coéétransmitted to the user device 2

JLuaically. alse jncludes seript dsfining instructions for.qperating the, < <5 o

browsér of the remote user device 2 t0 perform validation and verification

éfiaiaenteoed bydhappetduing ik g Thescptisogergraiedbym
the code generating engine 21 based on the tags written by the author

o el eSid défiditionef vakidation pdestd beappliddie theoatasing
entered by the user during form filling. | If for example a data field is

IR A EBRiAG %2 numerical field, numerical value limits may be
applied for validation purposes. The manner in which the script code is
generdiBg pjanner in which the form is divided into regions
A, B, C;, D, E and F is defined by the author as part of

the layout policy.

‘The code transmitted to the user device 2 typically
also includes script defining inétructions for operating
the browser of the remote user device 2 to perform
validatien and verification of data entered by the user
during form"filling. The script is generated by the code
generating engine 21 based on the tags written by the
author who includes 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 nume;ical field, numerical value limits may be applied
for validation purpcses.

The manner in which the écript code is generated by
the code generating engine 21 depends upon the version

of script language appropriate to the remote user device

2, as indicated by the protocol policy.

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



the code generating engine 21 depends upon the version of script
language appropriate to the remote user device 2, as indicated by the
protocol policy. In a further example, a user device 2 is of a type 54 with
limiting processing power such as a mobile telephone in which validation
rules are applied by software existing in the processor or SIM card of the
device. In this instance, the code generating engine 21 is not required to
generate script for 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
wigh refoits iRerRrIRess WHICRO¥es &pfétorsl suppbriihg Sigkeshane
the author may specify that a style sheet is to be generated by the code

IRenehARR ed@he AL 1R s Gty bBRRAPRH achdss tfipiE=e
For.th devi il
e%%%e%%ﬁxgg%xOéfcﬁt%ﬂ%%se\%gg@ e avp ac%l% rQfpeel does.pet-suppagy,

a nal code is generated e code generating engine
£KRidO %@@%ﬁé’éﬁuak%@ec&w&e @wmtﬂﬁela%@a@esmhl% not
emulates the style sheet definition defined by the author. For example,
ré&thMlirddrovesergeesrapply styleisheetSoto receiveshi3 Slowhereasthe
HTML 3 browsers cannot. It is therefore necessary for HTML 3 browsers
deyiareivéo perform the wvalidation 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 21IL. The style sheet may be shared
across multiple pages. For those devices where the
available protocel does not support style sheets,
additional code is generated by the code generating
engine 21 to create a wisual effect in the resu;ting
displayed pages which emulates the style sheet definition ..

defined by the author.

For example, HTML 4 browsers can apply style- sheets
to received BTML whereas HTML 3 browsers cannot. It is
therefore neéessary for HTML 3 browsers to receilve
additional HTML code adding font, colour and other
attributes in order to achieve the same effect as

provided by the style sheet.
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additional HTML code adding font, colour and other attributes in order to
achieve the same effect as provided by the style sheet. 55 The author is
required to define the style sheet information and the code generating
engine 21 will, if necessary, automatically generate the additional code
required if style sheets are not supported. Some user devices do not
provide visual display, as for example those devices designed for use by
visually impaired users. Such devices are typically served by a service
provider which hosts a voice brow8ér on a computer of the service
provider, thereby converting HTTP  received ¢code intp commupications
signale'GelRBAAG “votée r%%gggé“gréesc.l stiéh §es]g?i}? e 5?3)?/@81?3[2:% sheet
1 ARIEIIE s 351 a5 infermesliry hatween e setyer:1,and {he, Jemote; ¢
user device 2 of the above embodiments. The output web page code
n€Qulgthen adviagaeusly besouluticiaihe cedle garriatinggalinedde
voice%MI.. Figure 24 illustrates one of the functions of the graphical user
raogrerfaee 4ifiliséy Wheshsteting files pratethgdang-aeb page authoring.
A common situation arises where the same background image and text
are tGdrsingspordtsdicds wibh padge poonildadedsoalinunbeldefy, as
different device types requiring different formats. A data converter 241 is
o RIS EcCORPSc AR @es designed for use by visually

impaired users. Such devices are typically served by a
service provider which hosts a voice browser on a
computer of the service provider, thereby converting HTTP
received code into communications signals delivering
voice messages. Such a service provide;ﬂgould therefore
act as an intermediary between_thé.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 downloaded to a number of
different device types requiring different formats. A

data converter 241 1is provided in accordance with a

- further embodiment of the present invention to assist the

author in the task of genrating appropriate files. &s

shown  in Figure 24, an authoring suite 240 is provided



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 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 method of operating the elements of Figure 24. At step 250,
the data converter 241 receives from the authoring suite 240 a file
containing data which is to be storédhas a data object. As an example,
this data file comprises an image _in GIF format. At step 251, the data

vibtvette B4 P dStBARAES The JfAHatCRBRREMRY infagéatekt drile
her data type) and refers to the device policy table 30 to determine a
o?‘f Qi};}r %%g)atglgcﬁorlnﬁ ;Lge rpto a Séé% og fqﬁe%-oﬂfblfCh

istot different ormats hich may Bé requiréd during opéerati

athe ‘élﬁ:@r%%f‘%?ti%%@%iﬂeo%l’aaCEQ'Péngn@r{Q%é@mﬁ&f the deyice fupe,

identifier 45. At step 253, the data converter 241 generates for each of
sthasetdaraats in the list a converted file having the appropriate format and

associated metadata. At step 243, the file manager 242 stores the files in

the datagatrect@®®. illustrates the steps in the method of

operating the elements of Figure 24. At step 250, the
data converter 241 receives from the authoring suite 240
a file containing data which is to be stored as a data
object. As an example, this data file comprises an image

in GIF format.

At step 251, the data converter 241 determines the
type of data (i.e. whether image, text or other data
type) and refers to the device policy table 30 to
determine a list of different data formats which may be
required during operation of the code generating engine
21, according to the value of the device type identifier
45,

At step 253, the data converter 241 generates for
each of these formats in the list a converted file having
the appropriate format and 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 genetating sets
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This arrangement enables the author to enter text and graphic
parameters only once, the data converter and file manager then
undertaking the task of generating sets 57 of files in different formats for
storage and subsequent use as data objects. The above described
embodiments have referred to implementation using JAVA, by way of
example. Alternatives to JAVA may be used in implementing the present
invention and the references to JAVA, JAVA beans and JAVA virtual
machine are not to be read as limififg the scope of the invention. The
resent inyentiqQn. can be implemented by a computer program operate
O‘grﬁé%‘éﬁwdﬁ’teé#g%rc%%ex Corg t\?‘vsébt?errvg%%ﬂ%%epe%?of %%Sree 3&9 ¢

ndv iog.thus O%r%gigg astorage med_lum storing processor
Implementable instructions for controlling a processor to carry out the

methad as ligreinbefare desariped Huiandip.compUier nregiarm san ke
obtained in electronic form for example by downloading the code over a

imshupEasuahiasn the indermgt. Invaggardanegs,withyagothes aspesk afrihiee .
present invention there is provided an electrical signal carrying processor

Alnplemagritable instrJtAidhs foxcomhteolingedpracessontbaseenytoutdhethe

method as hereinbefore described. The present invention has applications
PX§PRAtoA@vention and the references to JAVA, JAVA beans

and JAVA virtuwal 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 ﬁhe context
of a web server. BAn aspect of the present invention thus
provides a storage medium storing processor implementable
instructions for contrelling a processor to carry out the

method as hereinbefore described.

Further the computer program c<an 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 in‘v‘eriéion there is provided
an electrical signal carrying processor implementable
instructions for é’dntrolling 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
Ve

further public networks.

The policy tables, custom tags and the code
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other than the internet including private networks and further public
networks. The policy tables, custom tags and the code 58 generating
engine may be supplied as software products either separately or in
combination as a software kit and constitute further aspect of the present
invention, whether embodied in storage medium or electrical signal form.
The device names referred to in Figure 6 include in layers 63, 64 and 65
the names of device types which are hereby acknowledged as being
Trade Marks. 59 Appendix| - Canvag Authored for the Volantis Product
"@ include file="Volantis.jsp" %> <vt: canvas layouttleme="eportal"

gthemelaing —<themel>nayt: drehonipel-iFdstPartab fdprapenaxriogosts
image="stars-/> <vt:logo pane="logo2" src"volantis" alt="volantis"/>

e HHREICERRAFAGELHAE o BOBRERFAME="3f 0P SSAGH G EChIFS R
at <a%:href§"sho§cq‘_[hjs ">Sho%c\4:olantris<@§<évt:h2r> g\(_(:tx:#eadlir‘lr%3 ion

cﬁgﬁe=3"ﬁ3a§|ime%rs Sw="2"F><t: Enten pan‘%zﬁcpynewé‘% <R/1t—‘: ‘

whARRS? 60nASeRdi 2 -Resuling Rads srnbe aPersanal Comnyan
Using HT'S'

form.

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

hereby acknowledged as being Trade Marks.



<html> <head> <link REL=STYLESHEET HREF="css/JSP-S tyles,css"
TYPE="text/css"> <script language="JavaScript"> //--X/script> </head>
<body> <table border=0 cellpadding=0 columns=2><tr> <td align-center
valign=top> <table border=0 cellpadding=0 columns=I> <tr><td
align=center valign=top> <table border--O cellpadding-0 columns=I>
<trXtd align=center valign=top> <table border=0 cellpadding=0
columns=2><tr> <td align-center valLig,=top> <table border--O
cellpadding--O><tr> <td> <a href=FestPortal, jsp" > <img
src-"images/stars0,jpg"/> </a> </td></tr></table> </td> <td align=center
valLign=top> <table border--O cel_lpBdcjing_O><tr> <td>

Appendix 1 - Canvas Anthored for the Volantis Product

<%@ include file="Volantis.jsp" %>

<vticanvas layoutName="eportal" themeName = "themel>
<viianchor href="festPortal.jsp pane="logol" i_ﬁageﬁ" stars"/>
<vt:.'1.ogo. pane="logoZ® src="volantis" alt="volantis%/>
<vt:welcome pane=fwelcome"/>

<rtih? pane=tshop">Shop f£oxr Cool Stuff at <a href="shopcaxrt.jsp">Shop

Volantis</a></vtih2>
<wvt:Headline pane="hendiines™ show=v2¥ /i
<vt:lontent panes=ftcpynews®/>

</vt:canvas>



<img src="images/volantisO. jpg" alt="volantis"> </td></tr></table> </td>
</tr></table> <ltd></tr> <trXtd align=center valign=top> <table border=0
cellpadding=0> tr> <td> <hr><b>Welcome to Volantis; Rhys Lewis</b>
You can set up your news preferences 61 <a href=e setupnewsdevice.
adp>here</a> <brxhr> </tax/trx/table> </ tdx/era <tr><td align=center
valign=top> <table border-0 cellpadding=0xtr> <td> <h2>Shop for Cool
Stuff at <a href="shopcart. jsp>Shop Volantis</a></h2>
<ftd>C/tr></table> </tdx/tr> </table G;g/td></tr> <tr><td align=center
valign=top> <table border=0 cellpadding=0 columns=2><tr>

Appendix 2 - Resulting Page Sent to a Personal Computer Using HTML

<htmi>

<head>

<link BREL=STYLESHEET HREF=“css/JSP-Styles.csg"
TYIPE="text/csg">

<script language="JavaScript>

<y

f/==><facript>

</head>

<body>

<table border=0 cellpadding=0 columns=2><tr>
<td align=center valign=top>

<table border=0 cellpadding=0 columns=1>
<e><td align=center wvalign=top>

<table border=0 cellpadding=0 coiumns=1>
<tr><td align=center valign=top>

<table border=0 cellpadding=0 columns=2><tr>
<td align=center valign=top>

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

<td>

<a href="TestPortal.jsp" >

<img sroc="images/stazsl.ipg"/>

</a>

</ edr</ tr></ table>

</tda>

<td align=center valigm=top>

<table border=0 celipadding=0p<tr>

<>

<img sre=timages/volantisO.ipg" alt="volantigt>
</ te></ tro</ table>

</ te>

</tr></table>

<ftde<fer>

<tr><td align=center valignetop>

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

<td>

<hr><h>Welcome to Volantis, Rhys

Tewis</b>

- You can set up your news preferences



<td align=center valign=top> <table border=0 callpadding=Oxtr> <td>
<table align=right border .0> <tr><td><table borderwidth=I
bordercolor=cyan><tr><th class-headline align=left>XML and metadata
news</th></tr> <tr><td><a
href=clicktb=.jsp?cat=278&url=http://c.moreover.
com/ciick/here.pl?x8102028>Thin kersGroup. com Completes Beta Test
of Web-To-Wireless Applicatiom</a></td></tr> <tr><td class=sub>07 Jul
2000 08:05AM</td></tr> <tr><td>£a& ~.. href=clickthru.jsp?cat

2789=)=httby/lc.mazeqver.comiglickibere.pl?XB099873>xsL gives your
XML some Style</ax/td></tr> <tr><td class=sub>07 Jul 2000 06,
SOAM<ItdS</tr> </table></td></tr> <tr><tdxtable borderwidth=|
bordéFEoIor2t{/aR<tr><th class=headline align=left>Wireless sector
NewSE A ER> <tr><td><a
hrefaahckthragspeat=27¥&artehttp://c.moreover.com/click/here.pl?xalo23
12>Nakia hdodiMoteanpupstg-offesmobile internet services</a></td></tr>
<trxtgdglass=sub>07 Jul 2000 08:16AM</tdx/tr> <trxtd><a

hrefzclickthrijsp2eat-2Z7&url=http:l/g. moteoyer.com/click/here, pl2x81022
69>NASD/AQ /OuLIﬁgok; Qualcomm To Finish Physics Lesson Soon, Then
CouTé%u%Té<7§h></td></tr> <trxtd class=sub>07 Jul 2000

08: T8 ERFEHTX/tr> </tablex/ta></tr>

</table
</ b/ tr>
<tr><id align=center valign=top>
<table border=0 cellpadding=0 columns=2><tr>
<td align=center valign=top>
<table border=0 cellpadding=0><tr>
<t
<table align=right border=(>
<trpstdr<table  borderwidthsl bordercolorscyan><ty><th  class=headline
aligo=left>XML and metadata news</th></tr>
<tr><id><a .
href=cldclkthru. japfeat=278surl=http://c.moreover  com/ al-i&k/ here.pl?xB8102028>Thin
xérsazeup.com Completes Beta Test of Web-To-Wireless Applicationd/m></td></tr>
<tr><td class=sub>07 Jul 2000 08:0SAMC/td></te>
<tm><td><a '
href=clickthru.jsp?eat=278url=htip://c.moreover.com/click/here.pl?x8099873>XSL,
gives your XML some style</ad</td></tr>
<tr><td class=sub>07 Jul 2000 06:59AMC/ td></tr>
</ tahlex</td></ftr>
<tr><td><table borderwidth=1 bordercolor=cyan><tr><th class=headline
align=left>Wireless sector news</th></tr>
<tr><bds<a
nrefeclickthru. jspPeat=2778url=http://c.morecver, pon/click/here. pl?x8102312>Nokia,
CaW team up te offer mobile internet services</a></td></tr>
| <tr><td classssub>07 Jol 2000 08:16AM</ bd></ tr>
<tr><td><a
href=clickthru.jasp?cat=277&url=htip://c.moreocver, con/click/here.pl?x81022 69>MASDAQ
Outlook; Qualcomm To Finish Physics Lesson Scon, Then Could Double</ad</td></te>
<tr><td elass=gub>07 Jul 2000 08;15AM</ cd></txr>

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



62 <tr><td><table borderwidth=I bordercolor=cyan><tr><th
class-headline align=Ileft>Top technology stories</th></tr> <tr><td>-Ca
href=clickthru.jsp?cat=273&url=http://c. moreover.
com/click/here.pl?x8202034>PRn4uS Telecommunications and Inktomi
Forge Strategic Alliance To Build Global Infrastructure for Streaming
Media</a></td></tr> <tr><td class=sub>07 Jul 2000 08:05AM</td></tr>
<tr><td><a
href=clickthru.jsp?cat=273&url=http:4e.moreover.com/click/here.pl?x8098
274>JessG Berst's Anchordesk: The Long Wait for Web

PO eI ey LS A T AR S =3B U I 0 2000° DS Lo RRRATS S P
<Jaste gitdsertes<tses> </ td> <td align=center valign=top> <table
border=@eelipadding=0><tr> <td> <table width=100% align=top> <t ><td
calspan=2xsh2aniormldpgrasies-Java.Ratabasesihlzs fibasdibrn stEratd
width=30% velign=tap align:leftzsimg ateadatahase. gif berdermd></ds,
<t width 70%z<p2 b>Informix</b> (NASPAQ: XFMX) says it has
upgraded its Cloudscape Java-based database to support Windows CE

and PEEKE: PETR8d4itTdh 10" atfdmy HI&Torns, Cloudscape 3.5 has
added*grégtet security.</p> <p>Cloudscape 3.5 consists of the

Clottaése-ddtmbase Mamige et Systen: Cla(risyvie forptnet B >vesse
apphcativrrsyRehroniz atanwand Glond CaRReston<atBeiMes
<tr><td class=aub>07 Jul 2000 06:19AM</ td></te>
<ftable
</ S tr></f tablel
</ o>
<td align=center valign=top>
<table border=0 cellpadding=0><ty>
<hel>
<table width=100% align=top>
<tr.‘><td colapan=2r><h2>Informix Upgrades Java Database</h2></td></te>
<tr><td width=30% valign=top align=left><img src=database.gif border=0></td>
<td width=T0%><p><h>Informix</b> (NASDAO: MJ says it has upgraded its
Cloudscape Java-based datsbagse to support Windows CE and Pocket PC. In addition to
adding platforms, Cloudscape 3.5 has added greater security.</p>
<p>Clouwdiscape 3.5 consists of the Cloudscape database management system,
Cloudsynae for data and application synchronization and Clowdconnector, a server
framework for Intexnet connections to the Cloudscape DEMS.</p>
<p>The company is demonstrating the update at the JavalOne conference this week
in San Francisco. It will be commercially available -in July 2000. Serxver pricing
starts at $1,999_ </p> </ td><ftr>
<tr><td colspan=2><h2>ATRT Wireless, MNoxrtel to Trial GERS</h2></td></tr>
<te><td width=230% valign=top align=left><img sro=wizeless.gif borders0></id>
<td width=T70%><p>ATLY Wireless Serwices (NYSE: AWE) and Nortel Networks
(NYSE/TSE: NT) say they will start testing broader-band General Packet Radio
Sarvice (GPRS) in the U.8. thig summer and are working toward the eventual 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>"These trials using GPRS core network solutions from Nortel Networks are =&

significant step in the development of TDMA~EDGE arnd underscore the rapid progress



framework for Internet connections to the Cloudscape DBMS.</p> <p>The
company is denonstrating 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></tr> <tr><td
colspan=2><h2>AT&T Wireless, Nortel to Trial GPRS</h2></td></tr>
<tr><td width=30% valign=top align=letXimg srr-wireless. gif
border=0></td> <td width=70%><p3AT&T Wireless Services (NYSE:
AWE) and Mortal Networks (NYSE/TSE: NT) say they will start testing
headerbantiseneial Raskek Radie:, Service(GPRE) fr the UG rtHigeless
summer and are.waikingtoward theseyventsabdelivernn Lbfasi@kage o the
third-generation (3G).S8IYiEe SP%s> Tha GRRS dests will begin in
several unnamed major U.S, clties this summer,,.[he.companies; saidin ap
annguncement. The companies are working together to eventually
FRFSAET AU ONAR EDGE technology.</p> <p>'These trials using
GPR&<sfenetwork solutions from Nortel Networks are a significant step
in thedexvelopment of TDMA-EDGE and underscore the rapid progress 63
industeysigemakinge>said Roderick Nelson, chief technology officer, AT&T
Wirglggs Services. The eventual goal is to offer broadband wireless
cover, e/i%ﬂé? company's customers anywhere in the world, he
added.</p> <p>The companies didn't provide specifics about when the

GPRS8&Ve will be commercially available.</p> </td></tr> </table>
</td SERTSE/ B ESC TS VEAPRTTae>

<table border=0 cellpaddisg=0><ts>
<t

<fedo</ Ero</ tabkel>

</ bde/ e

</table

</t

<td aligne=Left walign=Center>
<table border=0 cellpadding=0><tr>
<td>

<fed></tr>¢/ table>

</ed>

</tz></table>

</body></html>



</td></tr> <tr><td align=center valign=top> <table border=0
cellpadding=0><tr> <td> <ltd></tr></table> </td></tr> </table </td> <td
align Left valign=Center> <table border=0 ceflpadding=0xtr> <td>
</td></trX/table> <Itd> </tr></table> </body></htmI> 64 Appendix 3 -
Resulting Page Sent to an Internet-Enabled Mobile Phone <?ntl
version="1.0"?><IDOCTYPE wml| PUBLIC "-//WAPFORUM//DTD ceu.
1.1//JEN" "http://www.wapforom.org/DTD/wml_i.1.sml."> <wml>ccard>
<table align="center" col=as=,2-><tf# <td> <P> <a href="TestPortal.jsp">

<img src"images/starsl0.bmp"/>
(@pegdix 3 —gResuS.tfnq Pa%e Sent to an Internet—~Enabled Mobile

Phone

<%iml wersion="L1.0"?><IDOCEYPE wml PUBLIC “-//WAPFORURMM//DTD WML 1.1//8N"
"http: //www. wapforum. oxg/DTD/ wml_ 1.1 xml">

<wmE><Coard>

<table align="center® columng="2">Itr>

<td>

<p>

<a href="TestPortal.jsp">

<img sro=*images/starsl0.bmp*/>

<fa>

</p>

</td>

<td>

<b>volantis</b>

</ te>

</tz><ftable>

<pr<am><a href=r1istlimpli?5618699.wnlv>Tonpany Newsd/a></em~</p>
<p><em><a href=tlistlompldiB4083075 wmlrd>Headline News</a></em></p>
<p><a hréfm"fc’g;ini‘om J3sp*>Please log ind/a></p> '

</ card></wul>



</a></p> </fd> <td> Q,>volantis</b> </td> </tr></table> <p><em><a
href="listitmpl47561B599. wmi">Company News</a></em></p>
<p><em><a href="listltmpl484083075.wml">Headline News</a></emx/p>
<p><a href="ioginForm.j sp">Please log in</ax/p> </card></wml> 65
Appendix 4 - The Deck Generated Automatically to Hold the Company
News <?xm7. version=".0"?><!DOCTYPE wm7. PUBLIC
"-IIWRPEUEUM//DTD WML 1.i//[EN5'ttpd://www. wapforum.
ors/DTD/wml [.1. xml"> <wm|xcard> <p><em><a

qhold the Company

A

Qgtabase</a></em></p> <p><em><a
hret="list2tmp2991422B8.wm1">ATSamp;T Wireless, Hertel to Trial

GPRS</a></em></p> % </card></wml> 66 Epegdlx 5 - The Deck
Genéfated Attomatically PIEB  the Story RBout AT ZHRMY/ore e

\}e%fs’BHLhqu"ﬁTDO@ETWEWﬁﬂDPBBHBWMAPFORUM//DTD WML

<wml><card>
<p><em><a href="list2tmp302605028. wal">Informix Upé:adas Java
Database</a></em></p> '
<p><em><a href="list2tmp295142288.wvml®>AYsamp ;T Wireless, Nortel toe Trial
GPRS</a></em></p>

</ card></ wml>



1.1//EN""httpd://www.waponu.org/DTD/wml_1.1.xm1"> <wmlxcard>
<p><em>AT&amp;T Wireless, Nortel to Trial
GPRS</em></p><p>AT&amp;T Wireless Services (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 eventual delivery of faster third-generation (3G)
service.</p> <p>The GPRS tests will begin in several unnamed major
U.S. cities this summer, the comparﬁés said in an announcement. The

cRRARIss are werking together o, eventuallysinfroduce full 36 TiNAe,
technology.</p> <p>&quot;These trials using GPRS core network
sHREA8FEEM Nortel Networks are a significant step in the development
-of TDMA-EDGE and underscore the rapid progress industry is
making&quotersaie- Roderickateikson, ehief EERFO|0gY Offfeserum/TRia m pHiL
Wikgjess-Sepyices«w Mereveniuabgoalis to. edfes broadband wireless
coverage dq . the company&apos;s customers anywhere in the world, he

addegd,</p3 <R The.companies.di.dnsapos Lawyide spegifics aboukwhan
the CPRS service wil, e SO TRRIEIoO QVRRANIE, B Lo ST,
Cﬁfﬂm |Ni\ me?ﬁoanofnopera INg a system ?OI’ processing dLata 'thI'
stoPaife Rt Serfeds rsFelft D atpticto GREbfa HKeiMder 8t hoe8BISisate
deviges kerrhigtehfferentiteehireal cafrabititigsstheermethiod €6 priditg: </»>
recesgingactatia-element pganerasing-al setai-data objpetsdrans thesdatger,
elﬁm@ﬁ&ﬁﬂiﬂg m&eﬁcmmﬁﬂomﬁrisa@&ies are working together to
eventually introduce full 3G TDMB~ EDGE technology.</p>
<praguot;These trials using GPRS core network solutionz f£rom Noxrtel Natwo.x:ks
are s significani skep in the dewvelopment of IDML-EDGEE and underscore the rapid
progress industry is making&euot;, said Rederick Nelzon, <¢hief technology ofificer,
ATgamp ;T Wireless Servieces. The eventusl goal is to offfer broadband wir:e-less
coverage to the company&apos;s customers anywhere in the world, he added.</p>
<p>The companies didn&apos;t provide specifics aboui when the GPRS service will
be commercially available.</p>

<fcard></wml>
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respective version of data contained in the data element, and storing the
set of data objects in a hierarchical data structure in which different levels
correspond to respective technical capabilities of user devices. 2. A
method as claimed in claim 1 further comprising; determining the type of
data contained in the data output; referring to a device policy table using
the type of data and a device type identifier representative of the
technical capabilities of the user devic%éo determine a list of different
data formats; wherein the generating step comprises generating for each
of these formats in the list a converted file 68 having the appropriate
foFREMEnd wherein the storing step comprises storing the converted file
in the data structure. 3_ A method as claimed in claim 2 wherein the
storing step further comprises storing associated metadata (r with each
cgr_]ver}(;d n}‘él}%hvggere'n the metadata contains data fields sufficient to allow

a” determination as 1o VIR 4 Bleft uS¥PEERcas dufiprddniteyicata
s R e o e
number o©f possible user devices having different
technical capabilities, the method comprising:

receiving a data element;

generating a set of data objects from the data
element such that each data object comprises a
respective version of data contained in the data
element, and storing the set of data objects in a
hierarchical data structure inp which different levels
correspond to respective techpnical capabilities of

user devicas,

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

determining the type o©f data contained in the
data output;

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

wherein the generating step comprises generating

for each of thesge formate in the lisgt a converted file



element comprising image data, the set of data objects generated
comprises video data, still image data and C_ text. 5. A method as
claimed in any of claims Z to 3 wherein, for a data element comprising a.
link, the set of data objects comprises an HTML link, a WML link, an
email link and a telephone number. 6. A method as claimed in any of
claims 3 to 3 wherein, for a data element comprising text, the set 69 of
data objects comprise a data object including the complete text, and
successive data objects comprising ggspective edited versions of the text.
7. A method as claimed in claim 6 wherein the generating step further
comprises generating multiple versions of each data object in different

| RIS s FBeA WBrERR Ik B cSssmpdata®osstorage in readiness for
being outBut to.one qf a number of possible user devices having different

technical ggrieélbﬂitiets, The BRI oniiifhg SRR RPfMedoping  the

recRiviagaedataglement; g.da vglg%f%g gggerating a set of data
objects from the data element such that each data " object comprises a

respective version of data contained in the data element; and a file

manager for storing the set of data
3. A wethod as claimed in claim 2 wherein the storing

step further cowprises storing associated metadata
with each converted Ffile, wherein the metadata
contains | data fields sufficient to allow a
determination as to whether =& given user device ac
defined by device type identifier is capable of

receiving and display data from the data object.

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

Cext.

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

email link and a telephone number.

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

wherein, for a data element compriging text, the set



objects in a hierarchical data structure in which different levels
correspond to respective technical capabilities of user devices. 9. A data
structure in which data objects are accessible in a hierarchy in which
different 70 hierarchical levels contain different versions of a data
component corresponding to respective levels of technical capabilities of
user devices to which the data objects are to be provided. 10. A computer
program comprising processor implementable instructions for controlling
a processor for carrying out the meth&Pof any one of claims 1to 7. 11. A
storage medium storing processor implementable instructions for
controlling a processor to carry out the method of any one of claims 1 to
7oL data objects comprise a data object including the
complete text, and successive data objects comprising

respective edited versiong of the text.

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

versions of each data object in different languages.

8. A system for prcscessing data for storage in
.raadiness for being output to one of a number of
possible wuser devices having different technical
capabilities, the system comprising:

receiving means for receiving a data element;

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

a file wmanager for ~storing the set of data
objects in a hierarchical data structure in which
different levels correspond to respective technical

capabilities of user devices.

8. A data structure in which data objects are

accesgible in  a  hierarchy in which different



70

hierarchical 1levels contain different versions of a
data component corresponding to respective levels of
technical capabilities of user devices to which the

data objects are to be provided,

10. A  computer program comprising processor
implementable instructicns for contrelling a procegsor

for carrying out the method of any one of claims 1 to

7.

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

the method of any one of claims 1 to 7.



