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IN THE UNITED STATES DISTRICT COURT FOR THE

NORTHERN DISTRICT OF ILLINOIS, EASTERN DIVIAMZNAEL W. DOBBINS
CLERK, U.5. DISTRICT COURT

ABLAISE LTD. and GENERAL
INVENTIONS INSTITUTE A, INC.,

Civil Action NOBC 0 1 2 9

)
)
)
Plaintiffs, )
|
'
) JURY TRIAL DEMANDED
J&R ELECTRONICS, INC., )
Defendant. ; JUDGE NORGLE
)
COMPLAINT MAGISTRATE JUDGE KEYS

Plaintiffs, Ablaise Lid. (“Ablaise”) and General Inventions Institute A, Inc. ("GlIA")
(Ablaise and GIIA are coliectively referred to as “Plaintiffs”), complain of defendant J&R
Electronics, Inc. (“J&R"), as follows:

JURISDICTION AND VENUE

1. This is @ complaint for patent infringement under the patent laws of the
United States, Title 35 of the United States Code. This Court has original jurisdiction over
the subject matter of this Complaint under 28 U.S.C. § 1338(a). Venue in this district is

proper under 28 U.8.C. §§ 1400(b) and 1391(c).

THE PARTIES
2. Ablaise is a British corporation.
3. GlIA is a British Virgin Islands corporation.
4, J&R is a New York corporation having a place of business at 23 Park Row,

New York, New York, 10038.
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PATENT INFRINGEMENT

5. Plaintiffs own and have standing to sue for infringement of United States
Patent No. 6,295,530 (“the ‘530 patent’) (Ex. A), entitled, “Internet Service of Differently
Formatted Viewable Data Signals Including Commands for Browser Execution.”

8. The ‘530 patent was duly and legally issued by the United States Patentand
Trademark Office on September 25, 2001.

7. J&R has infringed one or more claims of the ‘530 patent by making, using
and operating its jr.com website throughout the United States, including in this judicial
district.

8. J&R has continued to engage in its infringing activities even after receiving
notice of the ‘530 patent and its infringement of the patent.

9. J&R's infringement will continue unless and until enjoined by this Court.

10.  Plaintiffs have been damaged by the infringing acts of J&R.

11.  Plaintiffs will continued to be damages unless and until J&R is restrained from
its infringing acts by the Court.

REQUESTED RELIEF

WHEREFORE, Plaintiffs request that a judgment be entered as follows:

A. An injunction prohibiting J&R, and all those acting in concert or participation
with J&R, from further acts of infringement of the '530 patent;

B. An award to Plaintiffs of such damages as they can prove at trial against
J&R, sufficient to fully and adequately compensate them for the acts of infringement that

have occurred, said damages to be no less than a reasonable royalty,
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C. An award to Plaintiffs of all damages so determined for willful infringement,
in accordance with 35 U.S.C. § 284, together with prejudgment interest;
D. A determination that this case is exceptional within the meaning of 35 U.S.C.
§ 285, and an award to Plaintiffs of costs and its reasonable attorneys' fees; and
E. Such other relief as this Court and the jury may determine 1o be proper and
just.
JURY DEMAND

A trial by jury is hereby demanded on all issues triable to a jury in this case.

N

Thomas G. Scavone

David J. Sheikh

Matthew G. McAndrews

NIRO, SCAVONE, HALLER & NIRO
181 West Madison Street, Suite 4600
Chicago, lllinois 60602

(312) 236-0733

Attorneys for Plaintiffs Ablaise Ltd.
and General Inventions Institute A, Inc.
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EXHIBIT A

EXHIBIT A
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INTFRNET SERVICE OF DIFFERTNTLY
FORMATTED VIEWABLE DATA SIGNALS
INCLUDING COMMANDS FOR RROWSER

EXECUTION

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present invention relates Lo serving signals W brows-
ing clients, wherein said signals represent commands
execulable by said browsing clients for generating struetured
pages of human viewable data,

2, Related Arl

The serving of human viewable dula in response Lo client
requests has been known for some years in the field of cable
wlevision systems. Star type systems in particular allow
viewers to make selections resulting in remote switching
being performed so as to rowle a selected signal from a
distribution head 1o 1he requesting viewer, Cable elevision
systerns ace ustally hased on standard broadeast wlevision
signals and, as a result, a substantial ransmission bandwidth
is required in order to provide each viewable page of dala,
Recenily, attempts have beea made to compress videa dale,
by implemeating recommendations using standards such as
MPEG, sa as to facilitate the distribution of vidoo signals
over channcls of substantially less bandwidih, Thus, it is
now possible to (ransmit low quality video signuls over
convenlional telephone lines using temporal and spatial
compression teghnigues.

It has also been possible o distribute human viewshle
dals in the form of encoded wext for a pumber of years, The
ransmission of text, often using ASCH coding, requires
suhstuntially Jess bandwidth thao the trapsmission of video
signals and for « number of years data of this type has been
ramsmitied over conventional telephone oxbles.

A problem with transmiiting convenlional data text, com-
pared 1o irnage related video signals, is that the quality of
presentation and oversll geaphical format is signilicantly
impaired. For this reason, traclitionally, the transmission of
data, us distingt from video, has tended to develop valy ia
spocialist fields where presentation was nol considered par-
ticularly important. Very often, [or exemple, the data being
received would be considered as beinyg yuite valuable and
very alten it would be possible lo justify the re-Lyping of
information as and when required.

A further problem with the dissemination of data is that
many standards and cunventions have developed wver the
yeurs. Therefore, traditionally, users have needed Lo develnp
technigues for accessing different data sources, which in
itself has tended to bocome a specialist activily.

In purallel with the tendeney towards bandwidth reduction
i the (ransmission of video signals, there bas also been d
wendency towards improving the graphical formal, steucture

and presentation of what would normally be considered as

Lextural data, Thus, altbough duty may be transmitted within
a lext-hased environment, sweh as withia the internationally
aecessible notwork known as the “Internet™, there has been
o tendeney towards including formatting structures such that
u substantially data-driven source conld be viewed by a vser
en cquipment which would prescoi the dula in a form
substamially similar 10 that of 2 video image. Thus, the two
ants of video signal processing and image dala proeessing
are coming closer tgpother and reaching towards a commen
aim of providing what appears to be a high resclution, high
bandwidth, high quatity image by tansmitting data over low
bandwidih transmission media

15

35

30

2

TFar a number of years, cable lelevision systems have becn
used to provide in-home shopping facilities and, givea their
two-way capabilitics, it is possible to install a level of
interactivity within such systerms. Qo-lins systems facilitate
a higher level of interactivity and, in addition to making
particular selections in response to images being broadeast,
it is also possible to select particular image pages by
browsing through catalogues and tree structures ete. Thus,
given an ability to display high qualily images, similar 1o
those availshle through video based systems, on-line sys-
lems presenl envirooments with substantially mere interse-
tive capahilities. Howover, il is appreciated that in many of
these emviromments the quality of images must be signifi-
cantly enbanced in order to attain 3 hroad customer base,

Aknown way ol improving the quality of images derived
from text-based systems is to add formatting commands ot
instnactions 1o data strings. These instructions control opera-
lions of a reeeiver, such that the signals are processed in such
a recciver, to ensure that the (ransmitted signals are pro-
cessed in such  wuy s to generate a high quality video
image that is capable af being displayed at a requesting
client’s terminal.

1a additiom to improving the quality of displayed images,
such an approuch also facililales an impmovement in gysiem
compatibility. Thus, the incoming control signals are
execuied by a receiver's terminal in 3 way Lhat is compatible
with the receiving system. Thus, the oulput signals may be
considered as exceutable instructions thal cause operalivns
1o be porformed upon the viewable dats in accordancs with
the lacal constraints.

‘Thus, the use of systems of this lype must be distio-
puisped [rom simple loval database systoms in which all
oporations. of the system are locally wontrolled and no
accovn! whatsocver needs to be taken of remote acilitics
and characteristics, Such systems are sipnificantly ditfercot
in that databace syslems only transfer data thal s subse-
quently manipulated by centralling programs. In mark-up
languayes the formatting commands are embedded in the
form of executable commands, executahle at the receiving
station, su ax (© perform operations upon the viewable data
supported by the local platform and peripherals,

Murk-up languages of this type may also include other
capahilities previously aot found in simple dats disteibution

- systems. In particular, & highly valued additional [eature is

the ahility to automutically receive additional files from
anywhere within the overall nerwork, Such a procedure is
possible because, as previously stated, (be mark-up languape
is cffectively cxecuted by the local platform and these
execulable procedures may include procedurcs for making
external calls to files held anywhere within the accessible
netwark.

T'rom a user's paint of view, such links may be censidered
a5 providing a level of multi-dimensionality within a vicw-
shle document in thul 2 particular word or phrase may be
selected, whereafler an cxpansion is provided or related
documents are identified, In orler W distinguish such docu-
ments from ordimary self-contained documents, text of this
type is commanly referted 10 as “hypectext”. Similarly, such
links may also be made to [ull motion video sequences or
sudio sequences ete, and such an covironment may be
referred 1o a5 “hypermedia”,

An sxample of & particular recommendalion nnder which
signals include cummands excoulable by browsing clisnts is
the “hypertext mark-up language” (IITML) developed at
CERN during the latc 1980s and carly 1990s, which has
reecntly become a part of the Internct through a service
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known as the *World Wide Web”. An (HTML) file is
sssentially an ASCI document inlerspersed with tags for
Formatting text and displaying images. The tags yraphically
represent instructions which are acted upon by a receivers
browser, configured to render 1€xt or graphics, The browser
has Full coutrol of how the puge is displayed, therefore it s
possible to generate a wide range of puge lay-outs from a
modest set of (HTML) tags.

The Internet is an exireme example uf a network in which
many different types of platforms, having various protacols
undl processing capabilities, may be inlereomnedied using
highly distributed control instruction sels. As previously
suggested, systems of this type alten provide an coviron-
ment in which a user may “browse" through many files and
structures, Consoquently enviromments to facilitate the
reception and cooversion of HTMI. files are commenly
known as “browsers”, Thus, a browser is an application
cupable of inlerpreting and displaying documents received
in 1TTML in such a way that the information is displayed Lo
the uzer in a form compatibls with the user’s available
cquipment, Thus, using suphisticated terminal equipment,
provided with an appropeiate browset, il is pussible 1o
display toxt-hased data at a quality thut is peresived as being
substantially similar to that of full bandwidth video, while
significantly reducing the level of bandwidih required in
order 1o distribute the information, Thus, as previously
stated, the purpose af the browser is 1o substantially imprave
the quality of the displayed image such that a client wser 1%
prescoted with a high quality video image, it suilable
equipmcnt is available. Tn addition, the browser ensures 1hat
cumnpatibilily is achieved between the Jocad syslem [acililies
and the transmitted data. Turthermore, hyperiest links may
be defined within the document that are execated by {he
hrowser 8o as to make additional documenis available in
response to user diiven selections.

Clearly, it is only possible for clieat vsers 1o make use of
these sophisticated languages if networks include accessible
data sources. ITTMI. fllcs may be stored in file struetures that
are substantially similar o conventiona] data [urmats,
Requests ate made, via clienl browsers (o applications
matntained at g disteibution node, commaonly referred to as
“gererm.

Doth browsers and servers represent applications which
must be mude availahle whon requested although, during
substantially quiet periods of opsration, there are not actu-
ally required as such, Procedurcs al this type, embedded
within systems and substantially {ranspafent to QpeIalors,
have became kuown, collectively, ss *duenmons”. Thus, in
vperation, servel dacmons intermittently interrogate
selected ports for incoming signal requests. In response Lo
these Tequests, servers may make appropriate housckeeping
and securily operations, whereaftes, if possible, the selected
file is {dentified and supplicd o the requesting browser.

In earlior simple ASCIT bused text systems, the generation
of 1ext ip a form suitable for transmission over agtworks
involved relatively casy operations. Generally, documents
could be accessed from Xt tiles ar databases and transmit-
jed dircctly across the netwotk. At the recsiver, the input
duta would ofien be huffered, but thercaller it could be
supplicd directly to line priaters, or similar devices, thereby
producing a Hsting or print out of ihe runsmitted ASCI ext.

As previously stated, HTML allows sophisticated format-
ting structnres to be added o the vicwahle data so as to
present a substantially more sppealing image to client users,
However, & major disadvantage of using such sysiems is that
it i nocessary 1o copvert source date iota HTML. form
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before il may be transmitied over the network. In practice,
such a proccdure is presently performed manually and a
significant number of man hours may be required in order to
cunverl originating texl into an appropiiate HTML version
suitable for distribution throughout the network.

In some cnvironments, such as research covironments
etc., datu may be required for significant periods of time and
under such circumslances it is possible w justify the limc
and efTurl required in order toy mark up the text for distri-
bution throughout a network in an sppropriate form.
However, a8 is well kuown in the magazine and newspuper
arts, some forms of data, although initially highly vatuable,
may have very shurt “shelfl lives” and, even the next day,
they may become virlually wonkiless, Thus, many forms of
cxisting paper publications may be withbeld frem elecirunic
publishing if the amouat of time and ¢fforl redquired 1o covert
the text-based infarmation inta a form suitable for distribu-
tion Lhroughout netwarks is significamly lacge. Furthermore,
in many situations, the sxtent to which the time scale for
performing an exercise may be reduced by increasing
manpower, may he restricted, given that it is only pussible
for one person l woIk on ons PAgs at auy O0e insLant,

Traditionul marking-up is a laborivus task, given that, by
ils very nulure, the aclual transmitted data looks very dil-
fercot from the viewed image. In most situations, it is
neceasary for a level of marking-up to be performed, where-
after the data is transteered to a locally siluated browser, 50
that the resulting viewable inage may be considercd, belore
further operations are performed. Onee created, files are
loaded on appropriate storags devices and thercatter made
available o requesting customers.

Systems arc available which tacilitate the creation of
(ITTML) documecnts. For example, it iz prssilils to process
documents generated under word processing systems, such
as “Word for Windows”, whereby, in response to manual
operations, (HTML) tags are acded to human viewible lext.
Systems of this type are sold under the Trade Marks “Web-
Author” and “laoterne! Assistanl”.

It is well known that traditivnal newspapers tend 10
change slightly over a day, a5 various editions are moditied
%0 a8 to lake account ol recent pews items. Thus, very ofien,
a late edition of a newspaper will carry a dilTercnt main story
ia that of earlior editions, Within electronic environments,
there is an expectation for an gven higher [evel of updating
and interactivity,

Presently, in order tw satisly this cxpeelation, it would be
necessary lo coatinually update pages manually.

Systems have heen proposed in which clients are given
the {mpression that 4 magevine has been tailared o their
particulur necds. Thus, systems are known in which particu-
lar selections may be made thereby luning documents to
customer requirements. A problem with knowo spproaches
of this type is that cach page viewed by a client must he
re-created, therely doubling the pumber of pages cequired
each time & decision puiat occurs. Such an approach muy
have applicalions in particular environments bul it ¢an be
appreciated that as the number of nolional pages ncreases,
the number of actual pages required within the system
becomes extremely large and the fask of creating and
maimtaining each of these pages manually would he highly
lahorious amd very olten muke the system uneconomic. This
is particularly the case when dealing with publications
whicly, in their conventional paper form, are perceived as
having relatively low value or often no intriosic value af all,
Such a situation would apply to free newspapers and adver-
tising catalogues cic,
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5UMMARY OF THE INVENTION

According to a firs| aspect of the present invention, there
is provided spparatus for serving oulput gignals from a
serving device 1o 1 plurality of browsiag devices connecled
1o a petwork, wherein said outpul signals Tepresent ¢om-
mamls executable by each browsing device so 18 1o display
vicwahle data in sccordance with the specified page format,
comprising: means [or identifying requests from browsing
clients that define o request [or specified viewable data with
commands for displaying sajd data in a spesified formal;
means lor reading duta ropresenting said viewable dlata;
Means for processing said read data so as to combine 2
representation of said viewable data with excculable insiruc-
tions: and means [or supplying cutput signals W the request-
ing browsing deviee derived [rom said processed data,

Lu accordance with the said invention, it is nol necessary
ta store all output files as predefined LITMI, liles, HTMI.
cutput instructians are generated “on-Lhe-fly” in respouse to
requests made by users.

The apparatus may be used within many petwork con-
figurations,

T a preferred embodiment, the network is the Internet,
Preferably, roquests are made by browsing clicnls in ihe
form of URLs and outpin signals are supplicd back to
browsing devices in the form of hiypertext mark-up language
commants.

‘I'ic apparatus may be usd for supplying any type of data
(v users, partioularly text data and graphical dats.

Lreferably, viewuble data is read from conveniiopul data-
bases in response W a JRL being received, whereafler this
data s processed so as to eonliguee if inlo LITM), com-
mands.

In s prefoered embodiment, data is ideotificd within
dutabases by mcans al an index, such that the relationship
between indices and the access data may be adjsted. This
facilitates the updating of data without needing to generate
new HTML code.

BRILF DESCRIFLION OIf THE DRAWINGS

FIG. 1 is a diageammatic reptesentation of pan of the
international data distribution network known as the
Inlernel, bavipg a plurality of serviee providers and a
plurality of service users; implemeated vsing a plurality of
netwark Wwpologies.

FIG. 2 shows an exunple of a typical service provider
petwork of the type shown in FIG. 1; including a local area
network and a8 serving host;

FIt. 3 details the serving host identified in F1G. 2,
including a processing unit and a random access Memory for
storing, instructions executable by said processing unit;

FIG. 4 represonts a provessing environment specified by
the processing vait and its associated instructions ceeated by
the progessing unit and its associated memory shown E1G,
3, including a hypertext transpert protogol deemon and
on-line processing procedurcs in accordance with the
present invenlion;

FIG, & illustrates the operation of the hypertext lransport
proteeol dasmon ideatified in FIG. 4 in response to receiving
an input URL request and ineluding an identification of
initialisation procedures and procedures for performing
on-line prooessing,

TIG. 6 shows roquesting user devices, including 4 pro-
cessing device and a visual display unil;

FIG. 7 illustrales a typical display shown on the visual
display unit identiticd in FIG. 6, 1o respomse to instruclions
being supplicd w the user [Tom a server;
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F1G. B shows ap example of instructions in the form
supplied 1o the browser, in order 1o penerale the display
shown in FIG. 7,

FIG. 9 details the initialisation procedures identitied in
El. 5

FIG. 10 details the on-line proceduces identified in FIG, 5,
including an indication of procedures for pencrating 11-TML
PAges,

BIG. 11 illusteates the relationship between serving com-
ponents when configured to supply TITML, pages 10 2
requesting device;

T1G, 12 details procedures for generating HTMLL papes
identiticd in FIG. 10, including a step for exeeutling a
function string;

FIG. 13 dotails procedures for exceuting 4 fuaction siring,
including 4 funclion cxecule step; and

F16. 14 details Munction execution steps used 10 generale
lincs of output commands of the type identified in FIG. &.

DETAILED DESCRIPTION OF THE
PREFCRRED EMBODIMENT

A diagrammatic representytion of parl af the Internet is
shown in FIG. 1 An inlernaional data commumication
nelwork is provided, represented, disgrammatically by
region 101, Acouss 10 this network is provided over data
chanmels 102, that are in o coanecled 0 service nods
103, Service nodes 103 allow users W guin access 1o the
[nternet with varying lovels of transmissivn bandwidth.

1o the example, a local arca network 105 is provided with
a high bandwidth link 104 to an Interoet servics provider
103, The network 105 includes servers, that supply data Lo
the Taternel in response lo requests made by users. Presently,
users are given acoess to the Internet over channels provid-
ing traffic capacities from 14.4K hits per sccond {telephome
dial up) to 100 M bits per second and beyond, when
implemented using optical lechnigques,

A low hundwidth user 106 communicates with a serviee
provider 103 via cooperating moderns 107, 108 connectedl
via a trapsmission cable 109, Many users of 1his type may
aceoss information from a server, such as server 105,

Netwark 105 is detailed in FT1Q, 2, The network compriscs
a fibre disteibuted data {nterface (FDDI) buckbone ring 201
having [our routers 202, 203, 204 and 205 conoected theretn.
ltouter 202 is a token rinp router which routes data belween
a token ring petwork 206 and the FDDI backbone 201. In the
cxample shown in F1G, 2, & first host processing system 207
and second host processing system 208 are conaceted 1o the
wken ring 206, thereby lacilitaling communication belween
said hosts 207 and 208, along with commuaication between
said hosts and the backhone ring 201, via token ring router
202

A hust processing system 209, and 8 host processing
syatem 210 communicate via an ethernet nelwork 211, The
cthermel petwork 211 also allows communicalion between
hosts 208 and 210 and the backbeoe og 20b via ethemet
touter 203,

The hackbone riag also communicales with an asynchro-
nows transler mods (ATM) network, including a first ATM
host 212 and a second ATM host 213, Ioformation for
distribution 10 the Internct is generated by “serving opera-
tions” executed hy host 212. This hust commuuicates with
the backbone ring 201 ¥ia the ATM router 208, which in lura
facililates conimunication to the Tnternct itsell via [nternel

& router 204 and an Intemet ling driver 215, 'Uhis lacilitaces the

transfer of data ko en Intemet servico provider, as shown in
FIG. 1.
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The present embodiment is directed towards providing
HTML cagoded data, in eceordance with the HTML. recom-
mendations implemented aver the Internct as s service
kuown as “World Wide Web™, Tluwever, the invention as a
whole hus broader application, particularly when it is nec-
essary to process human viewatle data in combination with
sipnals represciting a selected display siructure, such that
commands are cxecylable by remole browsing clicnts.

Serving station 212, as shown in FIG. 1, sorves files,
processed in accordance with 1he established hypertext
mark-up language (HIMT) o browsing cliepls via 1he
[mternet, A hrowsing client makes u reguest for the infor-
matiun to be sumplicd and this request is identified by a
serving station, such as stativn 2132, which rcsponds 1o said

request by returning the infecmation via the Inlernct con- -

ncclion te the browsiog elient deviee. Once a request has
been received, first signals are processed by the serving
statjon which represent (he human viewable dala. Second
sipnals are sceived which represent a sclected display
struclure. These lwo signuls are processed in order to
produce an HTMIL output, Hawever, this processing stop
only takes place after the client requesl hus been received
guch that the first sigaals and the second signals are pro-
cossed 1o praduce output signals in the form ol clicnt
cxceutable [nstructivns which are thep served as obutput
signals suitable fur exceution by the requesting browser, 1n
this way, many puges of HTML encoded data muy be
praduced automatically without requiring manual effart for
each individual page. Funthermore, pages may be lailored
for spesific uscr requirements and, in some circumstances, it
may be possible o adjust the extent to which this cuslomi-
sation takes place in reaponse to the chients own hiswry of
uss, such thal topies of interesl are identified automatically
and thiz identiication is used in order o direet infurmation
of interest to the calling cHent.

The hardware of serving octwork 15 is shown in FIG, 2.
A request from a browsing elient would be recrived from the
lnternel provider via data link 104, thercby allowing the
Internet router Lo direet the packet af information anto the
mackhone netwock 201, This packel would include an
address so as to identify the processing environment
arranged to serve the requested information.

ATM host 212 is detailed ip FIG. 3, A cenlral processing
unit 301 provides a gencral purposc muli-lasking process-
ing enviroament, possibly moning under the UNIX operat-
ing system. The processing unit melndes internal huses o
facililate communication with 4 mass storage deviee, such as
s hard dhsk drive 302, and 4 rundom aceess memory 303,

Commuaicalion with external devices is facilitated
througls an input/output {I/0) interface 304 which is in urn
connected to lypical user peripherals such as 8 keyboard, a
mumitor and a mouse ele. In addition, the 10 device 304 s
conmected 10 ATM router 205 via a notwork eumtrol sireuit
305.

A routine is executed continsally ty the processing wnit
301 w identify requests made to a particular T/O port
established by the [/O circuit 304, Ihus, a packet received by
lhe backbone 201 includes an address that enables the
network control interface 303 such that said controller may
direct the packet to the 140 interfuce 304, Thus, the packel
identificd hy the network cuniroller 305 will be supplied (o
a particnlar port of the /0 device 304, The provessing unil
301 will identify the facl that data has been supplied 10 the
relevant port and cstablish a connection, ¢ffectively plaging
the systern iato an active mode. Once placed in its active
mode, the packet of data passes throuph the 10 deviee 304
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> beeome & packet of information which is then held under
the contro! of the operating system uf the progessiug unit
a0l

Tn response 1o receiving Lhis information, the processing
unit 301 is arranped to perform the steps identilied above,
{hal is, it is arranged to process first and second signals to
produce outpul signals @ the fonm of clienl execuluble
instructions. Afler this processing has taken place. (he resuli-
ing output signal is returned for Lranstnission to the Internct
via lpe driver 218, Imeraet Touler 204, ATM router 205,
nelwork controller 305 and the 120 device ang,

The processing envireument provided by the progessing
umit 301 is jlusteated in TiG. 4, An HT1P deemon 401 is
cxecuted by the processing environment 402 in order to
deteel requests received by the input/autpul device 304, 1o
response 1o detected Tequests, the processing enviropment
403 is arranged to supply predeteemined TITML files 403 to
the 140 device 304, Tn addition, it is also possible for Lhe
HTTT dacmon 401 1o identify common gateway interface
binary programs (CGLBIN programs) which are execulable
instructions within the processing environment 402 and
resulis in identified files heing supplied to the 170 device
304, The CGLBIN files are capable of aperating in response
wr variaples, including information identifying the typs ol
browser, the host name of the system and details of the client
requesting infommation el Facililies of this Lype are avail-
able within existing HTTP servers. However, in addition, il
is possible for the daemon to respond to requests where the
outpyt JTTML file will be produced “on the 11y in response
to instructions identified as “on-line processing”. When
requesled, the an-tHoe processing will receive human views-
able data [rom a daishase 406 in combinativa with file
structuses from a file structure spurce 407, Thereafter, in
responsé to instructions {rom the on-line processing Sysem
405, the procossing environment 402 will process human
viewable data in combisation wilh file slructure data v
produce HTMI. output files for 1be 110 device 304

The HITP duemon procedures identificd a1 401 in F1G, 4
are detailed in FIG. 5. Initalization provedurcs are imple-
mented at step 501 on start up, whereatter the appropriale
porl is intorrogated at step S03 after wuiling for u predeter-
mincd period at step 502, The procedures shuwn in B1G. §
are exceuled within a multi-tasking environment, thersfore
the wail period at step 502 refers to a single task and other
tusks will exceule without heing affeeted. At slep 504 a
yuestion is asked ag o whether a user request, in the form

, of an uniform resource location (URL) is wailing at the

interrogated port, If the question asked at step S04 is
answered in the negative, control is returned o step 502 and
the process repeated, Thus, as previously stated, the system
opcrates within a multi-tasking environment, guch as that
pravided by the UNIX operating system, Thus, while the
particular lasks shown in F1G. 5 repeatedly loop vnti} a URL
i recoived, the system is arranged Lo perform other lasks.

If the question asked st siep S04 is answered 1o the
wMirmative, lo the cffect that a URT. has been detected, the
URL. is processed at step 505, whereafter validation proce-
dures are executed at step 505, Validation procedures firstly
determine whether the URL satisfies an acceplable structure
und thereafter, securily provisions may be executed in order
to cstablish whether the server is permilied to serve the
requesling clicnt, Assuming a velid URL has been supplied
10 theserver, a question is asked at step 507 as to whether the
client hus requested a predefined TFTML file. IE the question
is answered in the atfirmative, the requested file is supplied
to the renquesting client at step 508 and control is Lhen
returned 1o step S02. Altcrnatively, if the question asked at
step 507 is answered o the negative, cantru] i diregted 10
siop S0%.
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At step 509 a question is asked as lo whether the on-line
processing procedures have been requested. If this question
is answered in the affirmative, the requested file is preparsd
an-ling and supplied 1o the hrowser at step 510,
Abernatively, if the question asked at step 509 is answered
in the negative, control is directed 10 step 811

Al siep 511 s yuestion is asked as to whether an inslrue-
tion has becn supplied to the elfect that CGLBIN are 1o be
excepted. If this question is answered o the allirmative,

control is directed fo step 512, resulting in the executien of

the identified CGLBIN instructions. Alternatively, if the
question wsked at step 511 is answered in the negative, all
possibililies will have been considersd 20d an error message
is returned al step 514,

Referring to FIG. 1, server notwork 105 has been
described with refersnce 1o FIGS. 2 and 3 and the operations
oxccuted within said server 212 could be described with
reference 10 FIGS. 4 and 8, Tnlenmation from the scrver 212
is supplied to requesting clients uver the Tnternet and files
are served 1o browsers n response to requests made by
browscra, As previously stated, a browsing client 106 issues
requests, in the form af URLS via & modem 107. A browsing
stalivn 106 is delailed in F16G. 6 connected to a modem 107,
which is in turn connected 10 (be Tnteret via communicalion
cable 109, The browsing client hardware coasists ol a
programmable device such as an IBM personal compuler
conligured 1o operate as @ browsel {0 response 10 instruc-
tions instalicd from local permanent storage medium, usu-
ally a hard disk drive. The systemn includes 8 keyboard a0
and 1 visual display unit 602. An uperator issues commands
via the keyboard 601 ur the mouse 603, causing the browser
1o fssue 2 URL ta the server. The browsing instructions
cxcouted by the terminal shown in FIG, 6 are wonfigured in
u [ormn to be compatible with the serving instrustions gen-
crated by the server 212, Thus, pacticular instructions would
e installed on the server 108 and in order for users to guin
acocess Lo (hese instructions it would be necessary to install
an appropriate browser for cxccution on the user’s terminal.
‘Thus, in response L0 & User issking commands vin the
keybourd 601 or mouse 603, the browser converts lhese
ipstructions o @ URL which is in win processed by the
comnte server, This in turn tesults in HTMI. instructions
being suppliced to the browscr from the actwork such that the
prowser efectively executcs these instructions in order 1o
penerale u displayable video signal. The video sipnal is
supphied 1o (he momitor 602, resulting in the human viewahle
information being displayed on the monitur in a form
derived From the HTMT. instruetions supplied to the browser
as exeouted by the browser itself,

Monitor 602 is dewiled in FIG. 7, showing a typical
application of the system, In this example, on-line penera-
tion of HTML. instructivns are being used {0 present 4 home
“ghopping an-ling” calalugue to usens, so that said users may
inspect uvailable products and place orders for said products.

Thus, the interactive environment ensures that usees are kepl 5

up to date with available products and prives while at the
same time allowing orders 10 be placed within a common
Facility,

The page shown in FIG, 7 represents an initial contenls
page lor a service identitying ilself as a “Home Shopper”,
{this is a fictitious publication made for the purposcs of this
deseription and any similarities to existing publications is
not intended), The contents page allows a wser to quickly
select ares of inlerest in a structured way. Thus, from the
jnitial pape, selections may be made for sports goods,
electrical ponds, computer gouds, ¢children's pames and Loys
vte., gardening products or clothing. The uscr’s terminal
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(shown in FIG. 6) includes a mouse #03 and operation of this
mause resulls in a cursor being maved over the viewed
image. The image includes a graphical icon for vach of the
available categorics. Thus, an icon 701 in the form of a
tcnnis racquet identifies a region arranged to effect 2 call Lo
the products relating to sports, Thos, the mouse may be
manually adjusted 0 a3 to position the cunsor over this icon.
Thercafter, a mouse bullon may be aperated resulling in
exccution f a byperlink o anather HTML page. Thus, the
ilentification of the sparls icon by the user will aulomati-
cally result in a new URL being generated which is in twm
supplied to the server via the nctwork, cesulting in a second
page being supplicd Lo the requesting user, Similatly, a
graphical icon 702 of an electeical drill is provided fur the
electrical selection, Placing the eursor over this icon and
pperating 8 mouse button will result in a new page being
supplied from the server containing elecirical goods, This
page may take the form af a second level contents page
allowing further selections to be made, Thus, the nexl page
may identify particular 1ypes of cleetrical goods, clectrical
PIY poods, white poods or hi-fi goods eto. Similarly, a
button may be selectcd al this second level resulting in new
joons and products being displayed, Thus, clectriesl DIY
goods may. again be sub-divided down inlo drills, sunding
machines, eleciric screwdrivers ete.

A third icon 703 shows a graphical image of a computer
andl, similarly, selecting this icon will resull in « second level
contents pags being supplicd identifying types of compuler
equipment A fourth icon 704 shows u silhouelte ol children
at pluy and operation of a mouse button with the cumsor
placed over this icon will result in a call being made to the
server and a new page being generated identifying children’s
games and 10ys,

A fifth icon 708 shows a pair ol sacks and represents
gardening supplies and products, while & sixth icon 706
ghows a smartly dressed young lady as a means of identi-
tying a reference to clothing, Thus, in a similar way, icon
705 or icon 706 may be sclected, resulting in a call being
mace (o Lhe server for an appropriate pags to be supplied o
the browsing client.

The icons 701 to 706 are high definiijon graphicsl imapes
and arc stored as. GIF files, ulthough other types of graphical
farmat may be employed, The information used to construct
the page is derived from a databuse and all of the informa-
ion within the darabasce muy be modified, possibly in
response to changes in availability and price ote, using
conventional database technigues, Previously, all HIML
pages were conslructed and stared as such, thercby making
thern available when requests wore issued by clients. Such
an arrangement is similac to that identified at step 508 in
FIG3. 5, whore a predetermined [ile is supplied to a requesting
user, In some situations such an approach provides a por-
fectly adequate sulution, For example, lechuical papers and
referenee books tend not o change voce they huve boen
published and thercafter reference may be made Ly these
documents for a copsiderable period of time. However,
shopping catulogues tend to change st least scasanally and
retailers would clearly prefer to make special deals available
to cuslomers as and when they themsclves can make
arrangements with their suppliers, Clearly, an inability to
cespond o market changes in tbis way would place the
online tetniler 4t a disadvantazge when compared (o tradi-
tional retailing activities. In other situations the shelf-life of
data may he even lower. Thus, magavines are monthly or
weckly, while most newspapers are caly valid fur the
particular day of issue. Reducing the time seale still further,
{s common practice for newspapers to change during




Case: 1:06-cv-00129 Document #: 1 Filed: 01/10/06 Page 26 of 32 PagelD #:26

US 6,295,530 Bl

1

production, as new news iwems are received and develop-
ments take place. Thus, il i advantageous for ediloms o be
in a position to make updates to the disiributed news a5 and
when changes nocur. Clearly, when news ilems are broadcast
wsing, conventional radio wehaiques, the news hulleting are
continually updated, thereby placing traditional news pul-
lcations al a comparalive disadvanlage.

In the prescnt cmbodiment the viewable dals i retained
on a database and signals are read [rom the database,
representing said data, for processing in combimaticn with

second signals represeating the way in which the informa-

tian is to be formatied an the viewed page. Tn a possible
configuration, HTML code could be held as a template with
waps therein for the actual viewahle data, such that, in
response Lo a request being made, the viewable datu could be
identified and interlaced with the [ormatting HIML instruc-
lions. Towever, o the prelerred embodiment, a plurality of
executable functions are pravided at the server such that, in
response o a particular requesl being made, a string of
functions are executed resulting in calls being made (o

appropriate databases in arder to obtain viewable informa-

tion, This viewable information is then processed so s to
combing it with HTMI. tags, to produce vulput signals far
tramsmissicu 10 browsing clienls.

HTMI. instcuctions for generating the viewable image
digplayed on monitor 602 are detailed in FI1G, 8, Line 1
includes the viewahle 123t (home shopper) and this has been
cmbedded within tags to identily this word as being at the
head of the documnent and as being a tille for the whole page.
At line 2 the tag identifies the start of the budy of the

document and within the hody of the documentl a sub-

heading *Contents Fage™ is displayed sumounded by for-
mutting lags HL, Line 3 consisls of an HTMT. instruction ta
croste a horizontal ling 700. The lostractions from ling 5
onwards create the joons 701 to 706, along with the hyper-
links associated wilh said icons required in order to allow
suhsequent pages to be requested by a user.

Each icon is described by two lings, thus icon 701 is
defined by lines 5 and 6, icon 702 is defined by lines 7 and
K, icon 703 is defined by lines 10 and 11, icon 704 {s defined
hy lines 12 and 13, ican 705 is defined by lines 15 and 16
ured icon 706 is defined by lines 17 and 18, The vicwable
image is cffoctively constructed on 8 line-by-ling hasis,
therefore the instmctions cffcetively originate from left to
right, and then from top to bottem. Afltes the sponts icon, the
ward “sparts”, the electrical icon and the wording “electn-
cal” have been processed, 1t is necessary 10 create @ new ling
and paragraph breaks of this ype ure peneratcd by the p tag,
as present at lines 9, 14 and 20. As previously stated, each
seleetable icon i3 gemerated [rom two hines, the fist of

which, for example line 5, defines the hypetlink Lo another

page, by means of a URT. u the server. The URE. defined at
Hne § wauld be recognised as a request for an on-line
processing by the server. Subsequent paramelers increment
from 1000, to 1001, to 1002, o 1003, 10 1004 und 1o 1005,
50 a5 Lo uniguely identify the requested page.

The second line for such entry, for cxample line 6,
specifies the location of the graphical icon, thus the sparts
icon has been stored i a Nle wentified as “sport.gil”, while
the electrical icon, defined at line 8, has been slored as
“eleq.gil”, the computer squipment icon has been stored as
“comp.gil™, the children icon has been stored as “child gil”,
the yardening icon has heen stored as “gard.gif™ and the
clothing icon has been stored ag “clth.gif”. The subzequent
coding specifies the toculion of the icon within the pape 80
a5 1o complete lhe overall formalling requiremcnts,

Frem a wser's puint of vicw, the image displayed on
monitor 602 appears like a high-quality high-definition
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video image, 50 a5 to cnsure that a uscr is not alienaled by
the system. However, from a transmission point of view, the
image displayed on monijtar 602 is gencrated by the instrue-
tians shawn in FIG, B, This requires a sophisticated level af
processing to be performed by the transmitting server and by
the receiving browser bul the level of bandwidth reguired in
order to perform the transmission of information is substan-
tially reduced. The transmitted output signal consiste of
eipht daig hits for each of the ASCIT characlers represented
in F1G. 8.

Although 1he bundwidth requirement [or transmitting an
1ITML file of the type shown in FIG. 8 [s significantly
reduced, when eompared to viden transmissions, it can he
appreciated that the manual generation of a file of the type
shown in FIG, 8 would be extremely lime consuming,
restlting in economic difficultics for anyone wishing 10 usc
the technology for disteibuting information having a short
ghelt-life, having relatively low value or having both a shart
life and a low valuc, [n accordance with the present system,
it is powsible for the information to be dorived from con-
ventiona) databuses and for (he TITML instructions o be
peneraled on-the-Ay, as requests are made by hrowsing
clients, Thus, the yeneration of instructions of the type
shown in FIG. & becomes an suiomaled technical process
pertormed in response to strings of code generated functions
stored at the server.

HTMI. output pages are creted by assembling portions of
HIML insiructions, so as o create a page swilable for
generating output sipaals, of the type shown in FIG. 8.

Euch portion of output TITML instroctions is created by
execuling a particular funation. This funetion is srranped to
pracuss data from a daabase of databases in the form of
viewable data, This viewalle data is then processed under
the conteel of the selecled function in order W geperatc a
portion of output HTMI.. A format function of this type may
be considered as the smallest unit of instructions for pro-
ducing a portion of HTMI. code.

The system as & whobs includes a universal family set of
all the available functions which may be used in order to
geoerate portions of HIML code. As the system develops,
new functions may be added o the Family set and it is
cxpected Lhat the HIML standard will be cnhanced, thereby
requiring additional functions to be created, For any par-
ticular application, it is likely that not all of the possible
functions will be required, therctore funclions may be
selected from the wniversal sets of all available functions,
Selected fupctions are known to bolh the browser and the
server, The browser issues URLs to the server that are
undemstood by the server, resulling in the reguired HIML
page being trapsmited back to the braowser.

Tt is possible thal u purticular server may be configured o
run a plurality of apphications and 1hal swid applications may
require a differem sub-set of formatting [unctions derived
from a universal set of available functions. In order 1o
secommodate this siluation, an initialisation process is pet-
formed by the on-ling processing oulines in order 10
asgemble the required formatting functions in a way which
enhances on-line processing specds.

The formstting [unctions are arranged W generate small
portions of TITML code, such thal the universal set of
tormatting lunctions is minimised and so that any required
output puge may be ponerated by stringing formatting fune-
tions tagether. The pre-processing initialisation procedures
consist of {dentifying strings of formatting fonctions
reguired Lo generate panticular lines of INTML code, Thus, a
particular line of ITTML code is produced by sequentially
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executing a sining of foematting funetions aond the pre-
processing slep consists of arranging such function strings
such that a particular function steing, arranged to generale a
HIML page, may be quickly sought and cxeented duriog
on-line operation.

One [upetion string, will pencrate a patticular line «f
HTMT. cade. Tn musit applications, not all lines will take up
the same format, thersfore it 18 necessary o gencrate a
plucality of function strings. These [unction strings arc
arranped in a stripg list, with an indexing pointer being
provided so as 1o coable a particular funclion steing 10 be
quickly identified lrom the list and thereafter cxccuted in
order ta penetate the aulpul HTMT. instructions.

Initialisation step 501 s detailed in TIG. 9 At step 901 the
system is effectively activated, which may consist of apply-
ing power 1o {he system resulting in an automatic “baot-up”
ar may consisl of o selection being madc to perform the
particular task, in preference 10 a previous unrelated task.

At step 902 the operating system is initialised and the
systemn contigured o g5 Lo [ncilitate connections to the
Inlernet. This initialisation also includes all standard pro-
cesses Lo load peripheral drivers ete,, thershy placing the
syslern in an operational condition,

At step 903 convenlional procedures are executed jnarder
to initialise the ITTTP daemon, whereafler procedures are
performed 1o initialise the on-line processing procedures
associated wilh the present embodiment.

At step 904 a question s asked as to whetber another
function string is 1o be generated which, on the first jteration,
should be answered in the affirmative, At step 205 the
functions required to create the panticular string, drawn from
the universal set of available Tunetions. are identified and at
step 906 the siring ilkelf is assembled by listing the funclions
for scquential processing with data derived from the data-
base or daimbases. Thus, at step 906 3 complete lunction
string is ereated.

AL step 907 the function siring generaled at step 906 is
appended to the string list ereatsd lor thal particular appli-
cation and al step 908 an indexing reference s identified
within the list of strings. Thus, when u particular call is made
for formatting signals, in the form of an executable string of
functions, the panticular call identifies the index refercnce
within the list of strings, resulting inthe selected index being
selected from the list and thereafler executed in combination
with the referenced dala.

Thereatter, control is returned Lo slep 904 thereby allow-
ing the next function steing 1o be processed. Eventually, all
of the function sirings will have been created, appended to
the sirinp list and approprialely indexed, resulling in the
question asked at step 904 being answered in the ncgative
and conteol being dirccted to step 909, At step 909 proce-
dures are implemented to imualise datalases, so that data
may be accessed from sald dalabases in accordance with
cunventional technigqucs,

The on-line file preparation sieps, identified in IIG. 5, are
detuiled iy FIG. 10, At step 1001 the incoming URL,
previously processed by the HTTP dasmon as illustrated in
FIG. 5 is butfercd within a dula strocture defined by the
on-line processing routings, The URL will include an ele-
menl identifying the datn required, an element identifyinp
the type of formatting required, information relating, to the
user and a check sum, 5o as i reject URLS corrupted during
LransIssion,

Al step 1002 2 question is asked a3 to whether the check
sun 3% valid and if this question is answered in the negative,
1 the eilvet that the check sum is invalid, control is directed
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1o slep 1009 resuliing in an error message being returned
the hrowsing cliont device,

Similarly, 2 question is asked al step 1003 as 1o whether
lhe user identification is valid, [n order for this question to
be amswered, it s necessary for a eall o be made lo o user
database which will return an indication as to whether the
user can be ientified from the database. 1f il is Tound thal
the user T is oot prescotly available from the database,
routines may be called which enable a nser to be treated as
a oew user and open un appropriate account while remaining
oi-ling, Thus, for example, these routines may request the
user lo supply credit card details cte, 50 that an account may
be established immediately.

in addition, Lthe analysis of the user 10 at step 1003 allows
additivn] information 1o be drawn from the user dalabase
relating Lo that specific user, If a user [LY has become invalid,
the question asked at siep 103 may be wnswered in the
neygalive, again resulting in control being directed to step
1009 and un error message being direcled 1o the browsing
clienl.

Aller the check sum has been validated and the wser 1D
has been validated, a question is asked at step 1004 as Lo
whether the dala identifier is valid, [dentifiers [or dala are
placed within established formats, thus if the server is unable
k1 identify the data being requested, an error message will be
generuled at step 1009, Similarly, sn identifier for the
[ormatring requested is validated al step 1005, which may
agnin result in an error message being generated at step
1009.

After the data idenlifier end the format identifier have
heen validated at their respective sleps, the IITML page or
pages are generated at stop 1006 with reference o the data
identifier and the format identifier. Thereafter, with reference
1o the user 1D, the pages are supplied back (o the requesting
Lrowser via the network,

Aftcr papes have heen supplied back to the browsing
client, the system is aware of this fsel and therefore has
information as to what was actually supplied to a user at a
parlicular time. In some systems, this informution may be
considered 2z having no value and therefore no further
action i taken, However, in alternative syslems, particularly
when products are being sold, marketing, information may
be considercd as highly valuable, therefore provision is
made for this information (Le an indication of whal pages
wiere viewed at what partieular iime) 1o be writtea back to
the user database at step 18, Thus, over lime, information
will become availshle relating 1 wser preferences which,
under some circumstances, may be used to modify the
vperation of the system,

It will be apprecialed that, during normal operation of the
systetn, various portions of the data will be used on more
than one oecasion, Thus, in accordance with conventional
techniques, data read fram a dalabase may be cached such
that, on 2 sccond iteration, Ihe data may be more ceadiy
available, thereby making il unnecessary to make an addi-
tional call to the vser datsbase 1000. The system may be
configured such thal data is held in cache for a predeter-
mincd period, say thirly minutes. Thus, if oo vse is made of
the data within thirty minules, the cache may be flushed such
that, a1 any time, data held in the cache repeesents a snapshol
of uscrs who are actually making use uf the system.

A diagrammatic represenlation of processing unit 301
along wilh it associated RAM 303, when configured to
execule the on-line processing instructions 405 is shown in
FIG. 11, The hypertext transport protocol dacmon 403 is
shown disgrammatically on the left of FIG, 11 and is
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arranged Lo supply URLs to an input URI. butfer 1101 and
1o receive output HTML data from an output HIMY. buffer
1102, The vn-line provessor 310 (processor 301 of FIG. 3
arranped to execute the on-line processing procedurcs 405 of
FIG. 4) communicates with the user database 1000 a5 shawn
in FIG. 10. In addition, the processar 301 3s acranged o
ncuess strings from g string list store 1103, Lo access View-
able text from a text database 1104 and to aceess viewable
wraphics frum a graphics ditahase 1105, BEuch of the data-
bases and the string list store is relational, in that an index,
knoww 10 the processor 301 relates Lo a particular dalabase
cotey. Thus, in tesponse 1o the processor 31 pointing 1o an
index, the related data is returaed back to the processor 3oL
Thus, the steing list store 1103 includes 2 string  index
portion 1106 and the actual string st portion 1007, Function
strings ure added Lo the siring list partion 1107 at step 907
of FIG. 9 with their relatcd index reference being added to
portion 1106 at siap 208. The processor 301 makes & request
in terrus of identifying a particular index relerenee, stored in
portion 1106, This index is related Lo o particnlar string beld
in portion 1107, Thus, it is possible to adjust the relativnship
lstween indexes aod strings, therehy adjusting the way in
which the data is actually formatted in response to 4 pars
ficular request.

Similarly, text duta in a tex) database 1104 consists of the
wext data ilself in portion 1108 and reluted toxt data indexes
in poction 1109, Thus, data {5 selected from database 1104 by
{he un-loe procossor 301 issuing a particular index to
partion 1109, resulting in 1he related data, fram portion
1108, heing retueaed 1o the on-line processer 301, Thus, itis
the indices (hat are known to the vn-line processar 301 and
the relationship between indiess and their related text data
may be adjusted, so 85 (o change the aclual data that is
returned in respouse Lo a particular request being made,

The graphics database 1105 is also divided ot Telaled
partions. consisting of an index portion 1110 und a data
portion 1111, Thus, in respouss 10 the va-line progessor 301
identifying a parlicular refercnee within portion 1114,
graphical data is read from partion 11LL,

As proviously stated, a string read from portiva 1107
consists of @ steing of exccutable foncticons, Thus, these
functions are supplied to the on-ling processar 301 for
execution on said processor, Bxecution of a function rcad
from the string lisl may result in HIML. taps being written
directly 1o ihe cutput IF'ML buffer 1102. Alternatively,
execution of these functions may result in a call being made
o the text database 1104 o to the graphics database 1111, In
either event, the eall identifies an index, in portinn 109 ar
portion 110, which in turn results in the related Leat data ot
graphics dala being supplied directly to the cutput ITTMT.
buffer 1102.

Thus, the input URL will idestify parlicular types of
formatting and paricular types of data, The formatting
information for the URL will result in padicular fonchivn
strings being read from Lhe string list store 1103, Thereatter,
these functions ure cxecuted, with refercace to the data
identifiees, resulting in text data and graphies data being read
from the respective databases 1104 and 1105. As the funec-
lons are executed, oulput HIML s writlen to the oulput
HTML buffer 1102 and atter an identified set of funclions
have been executed, the 1ITTML stored in oviput butter 1102
i read, 50 as to supply the output HTML siphals to the
HTTP daemon 4403.

In addition Lo using the user database to contlem user
validity and to record actions made by the user (possibly for
billing purposes) the on-ling processor 301 muy also make
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use of information read from the user database in order o
adjust the relationship belwsen indexes (1106, 1109, 1110)
and their associated function strings and dala (1107, 1108,
TI11). Thus, it is possible for the processor respond Lo a
URL in ooe of three ways, Firstly, in a standard mode of
operation, the particular outpul HTML produced in response
10 a particular input URT, will remain constanL. The user
databass is merely used to chock wser validity and to record
user usape of the system. Thus, output data is not dependent
wpon user type and all users urc supplied with the same data.
However, adjustments may be made to the relalionship
within databases over lime, such that updales or vpgrudes
may be made to take account of the circumstances.

Thus, for an in-home shopping situation, the availability
of gaads and changes in prives may be reflected in database
relutionships. Similatly, in on-line jovrnals and aewspapers,
1he data relatjonship may be adjusted it response to editorial
eontrul, usmally driven by news events, Thus, in # news
environment, it is not pecessary [or editors 1o create new
HTML. documents if they wish tn supply new documents in
this format 1o wiers. All the formatting required to produce
a page in a particular form is provided within the formatling
functions. Thus, i order 10 update 4 news ilemn, an editor is
merely coquired to update information eomtained in ibe
datubase (usually database 1104) in aceordance with con-
ventional database techniyues,

As stated above, il is possible tor the processar tw sespond
W the URL in ne of three possible ways. Tnoa second
enhanced mode of operation, it i possible for the vser W
identily informativn (0 the sYSICM s 3 MESHs ul expressing
user preferences, Thus, in a hame shopping environment for
example, it is possible for 4 user o spocify the particular
goods al interest. Thus, for example, one vser may only use
the ap-line shopping facility when shopping for pardening,
supplies. The user may relay this information to the system,
snch that the system will concentrate on pardening products,
‘Thus, on initiating the system, the firgt URL will result in a
reference to gardening supplics, thereby avoiding the fiest
screen shown in F1G, 7, whers the clivnt has Litle interest.
The client will still be sble to access all of the available
funciions. For example, the second screel, conlaining pre-
dominumly gardening produsts, would inelude a link for
“ather mreas” and vn exseuting this tutton the wser would be
effevtively supplied with the bigher leve! page, thereby
allowing his selections to branch oul into the ather areas vf
the on-line cataloguc. In & more saphisticated system, the
wser may only be iaterested in electrical squipment und
gports eydipment, such that a first sereen would display the
sporls icon followed by particular types afl sport, in combi-
aation with the elecidcal icon followed by patticnlsr elec-
trical products. Thus, it is possible for the uscr 1o specify
prefersoces such that the system hecuines mare Lailor-made
and specific to that particular yser.

Such an approach may also be wsed in news publicatiens,
Far sxample, 50Te UGS may e interested predarminantly in
finapcial news while others may be inlerested in sports news.
Thus, with this information programmed inio the user
database, the arder in which pages arc supplied to 3 user may
be adjusted in accordance with preferences specilied by the
user. 1t will also be possible for users w specify whether the
materiul is being read by children or by aduls wnd for
appropriste page selections o be made. Pages tesipned {or
children could be written using limited vogshulades and
include a higher concentratian of hyperlinks, allowing chil-
dren o rapidly access relatcd infurmation. 1o many
sjluations, some pages would be appropriate for both types
of uzers and editors would have control as to what is made
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available at what levels, Similarly, higher charges could be
made for particulur lypes of {nformution and, given infar-
mation derived from the user datatase, low priced pages or
high priced puges could he supplied as appropriate.

In a third mods of aperation, identified us a rocursive
mode of aperativn, it is not necessary for a user lo identify
1heir pwn preferences in order for adjustments Lo be made 10
the actual naturc of pages returned to users. The system
records a history of nsape and thereafter analyses this
information in arder to determine the relationship between
selections made by a browser and the actual data retumed
back to the customer. Thus, after a number of wses, it may
beeome apparent that a user is only incrested in clothing and
has shown very litle intersst in other products available
from the catalogue. On detecting this interest, it will be
passible [or the system o present the clathing page as Lhe
first page sent 1o the vser on initiation, Moving en from this,
it my he possible (o identify pacticular types of clothing thal
are of interest to a user, Thus, for cxample, 2 user may be
ouly interesied in designer labels and having identified this
information, it would be possible for the syslem to give a
higher priority:to special offers availal:le in this srea. Thus,
intormation may be supplied Lo the system to the effect that
y new limited edition has been produced which may be of
particular imerest to a minorily of users of the system. A
region may be provided within an initial page to provide
special information or adverliseinents, A parlicular type of
information or advcrtisement supplicd to this region will
depend upon customer history. Thus, il informulion hus becn
supplied Lo the cffect thal a limited edition has bocome
available, the system will automatically knnw which usces
are interested in obtaining items of this type, Thus, when this
particular subset of users log on to the system, the rclevan
infarmation will be supplied back to them automatically.

Similarly, an advertisement for a designer jackst, for s

example, will not be sont to 4 user whoe has previously only
shown an inlerest in computer equipment.

The system will be capable of identifying siluations in
whicly particular produets have heen browsed [or signifleant
perinds of time by users. The system could be programmed
10 identily this [acl and muke an appropriate modifieation
when the user nexl logs on 10 the system. Yor example,
having detected that a particular user has shuwn an interest
in & particular product, it may be assumed that a cuslomer is
jnterested in buying this product but, as yet, bas not made a
final decigion, The system may use this informatipn m an
atlempt 10 persuade the cliem o make the purchase. Thus,
the systemn may be programmed o ofter discounts la clieats
such that, on the next use of the system, an advertisement
appears to the effect (hat the product of interest has been
teduced by a certain amount. Thus, it is possible that users
would perceive this 2s un offer being made in ull clients, with
the fact thal they have a paricular interest in thal product
lwing seen as a coincidence. Clearly this is nat 1 eaincidence
and each wser would be offered something which the system
had detecled as bemg to (heir likiag,

It can be appreciated that the possibilitics are endless.
This iz all provided by the fact that the actual HIMT. puges
supplied back 1o users are generated “on-the-fly” by index-
ing locations within databases. The relationship between an
index und an item may he adjusted so thal the same
instructions may be used o access different data with
on-going changes. Similarly, the svstem may identify the
particulur user congerned and, in respanse 1o this
information, select an index which diffees from the normal
index selected. Alternatively, u particular index dentified by
a user may be treated by the syslem as a “wild card”, with
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an actual selection of an index being made ip response to
informativn stored about the particular user.

Crperations pecformed by processor 301, as illustrated in
EIG, 11, are detailed in FIG. 12, At step 1201 a data string
index is idemified enuhling the proeessar 301 to make a call
10 sn appropriate database. At step 1202 a call to the
dartshase is made, by issuing the siring indexed to the
appropriate database, resulting in the data string itself belog
returned fram the database to the processor 301, Thus, as
shown in FIG. L1, the read operation performed al step 1202
would result in an index commund being issued [rom the
procossor 31w the indexed portion 1109 of database 1104,
whercafter the appropriate data, [rom portion 1108, is
returncd back to the proccssor 301

At slop 1203 a functian string index is identified, from the
formatting information present in the URL and at step 1204
the indexed function string is read fram (he string list store
1103,

At step 1205 Lhe fuaction string read from the string list
store 1103 is executed, resuliing o HIML code being
written 1o the output IITML buffer 1102, wherealler, at step
1206, a question is usked as to whether another function
siring has been identified. If this question is answered in the
aMirmalive, control i returned to step 1201 and the proce-
dures identified sbuve arc repealed. Cventually, the guestion
asked at step 1206 will be answered in the ncpative, result-
ing in the completion of procedures within step 1006,

Step 1205, for the excevton of a atrinp funetion, is
expanded in FIG. 13, A string of funclions has been read
frum the string list store aod this string of functions is
executed, sequentially function by function, at step 1205,

At slep 1301 the pext function, i, the first function on the
[irst fteration, is read from the funchion string. At slep 1302
this particular fonction is executed, resulting in a wnit of
HTMIL. cude being wrillen to the ouipul HTML buflier 1102
at step 1303, At step 1304 a question is asked as to whether
a fanction includes a further functional step and if answered
in the alirmative, control is returned to step 1302 for the
next function step to be executed. Thus, a functivoal step
may be considered as the smallest portion of a function thal
results in a wrile to the HIMT. buffer.

After all the executable steps af the tunction have beca
cumipleted, the question asked at step 1304 will be answered
in the negative, resulting in a question being asked al step
1305 35 {0 whether another function is present in the string.
If another funclion is present in the string, the question asked
at step 1305 will b answered in the affirmalive, thereby
returning control to step 1301. Thus, steps 1301, 1302, 1303
and 1304 are repeated in order o exeeute the next executable
function within the string read from the siring list store,

Evcotually, all of the functions making up the string will
have been executed, resuliing in the question asked at step
1305 being answered in the negative so as (o complete
procedurcs within step 1205,

The functions executed over steps 1302 to 1304 will have
been created 30 as o generate the particular IITML code
required. An example of 2 tunction s shown io F1G. 14 and
il should b appreciated that similur techmiques are
employed in order o generate all of the available types of
IITML code. The [unclion shown in F1G. 14, thal may be
cunsidered as being executed at step 1303 of 111G, 13, is used
w pencrate the first line of the example TTTML cade shawn
in FIG. &.

A fimst functional step, shown as step 1401, writes the tags
“<HEA=<TITLE=" as the start of ling 1, These taps arc
written W the output HIML buffer at step 1303 and there-




Case: 1:06-cv-00129 Document #: 1 Filed: 01/10/06 Page 30 of 32 PagelD #:30

US 6,295,530 131

19

alter Lthe guestion asked al step 1304 would be answered in
the affirmative, resulting in the next functional step being
executed at stop 1302, Tn the exanple shown in FIG. 14, this
wauld cunsist of the exemution uf step F402, conristing of a
write to the ouipul HTMI butter of the vigwable data “1lome
Shapper”. This particular portian of the code is derived by
making a call to the text database, Thus, the wrile instruction
consists of a database index. Database 1104 is identified,
along with index position 001, Thus, il is koown that at
index position 001 in the text database 1104 Lhe tille of the
fimsl page has boen stored. Thus, as part of an ediling
procedure it may be decided that the title showld be changed
to “Shopping at Home" for example, When a chanpe of this
type is required, it is only necessary for an editor to make a
chunge 1o the database entry stored al index position (M1 in
dalabuse 1104, ‘This can be achieved using conventionat
tatabase techniques, wilhout any specialist knowledge
required of the ITTML language used Lo transait the infor-
mation over the Ioternet, The operation of the system is
unaffected by this chanpe of title and the procedurc shown
al step 1402 will execute us required, imespective ol the
nature of the aciual title text contained within the database.

Thus, at step 1402 database 1104 is identificd, an address
10y that datubase is made in the form of identilyiog index 001
and text is returned to the processor 301, 'This text is then
supplied 1o the pext location of the output HTMT. bulfer
1102 at step 1303 and vontrol is dirceted to slep 1304, where
the question is again asked as w whether another funclional
step is present. Again, this question will be answered in the
affirmative, resulling in control being returned iw step 1302
sa that the next funclional step may be cxcculed. As shown
in FIG. 14, the nexl executable stop consists of step 1403
which will result in “«/ 11 TLE></1IEAD=" being wrillen o
the output HIML buffer TIU2 at step 1M3, Agam, the
question will be asked at slep 1304 as to whether another
functional step is present and on this occasion the question
will bt answered in the negative, resulting in ¢ontrol being
dirceted Lo step 1308,

Thus, it can be scen that a particular function has resuhed
in three wriling operations to the outpul HTML buffer in the
form al a tag, viewablc text ohlained from a database,
followed by another KTML tag. This process is repeated fur
cach of the functions contained within the fonction string
until the full page of HTMI. code has been generaled and

wrillen 1o the HTML buffer 1102, Sigoals from the HTMIL

bufler 1102 are then supplied to the 1ITITE 403 which in
turn supplies the sigoals (o the browsing client via the
Imernet.

The databascs for storing lext and graphics are of con-
venlional Lypes, having mechanisms lor requests to be made
for information 10 be supplied. In particular, requests Lo
dulabuses are made using the siruclured query language
(%QT1.) und data is abtained from the darabases by generating
an SQL inquiry.

What is claimed is:

1. A method of serving aulput sipnals from a serving ™

device tu a plurality of browsing devices connected 1o a
nciwork, wherein said output signals represenl commands
cxeentable by a hrowsing device 5o as fo display viewabls
data in accardance with u speciticd page formal; said method
comprising sleps ol
ieatifying requests feom browsing deviccs that define a
request for specified viewable data, said request includ-
ing formatting type identification data;
maintaining a pluralily of formatting types of data defin-
ing respoctively corresponding predetermined formats
for purtions of said viewable data;
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storing comtent data representing said viewable data;

selecting a specific part of said content data representing

specifle viewable data;
selecting a specific one of said lypes of formatting dala in
respunse 1o said formatting type identification data;

processing said conteat data and said [urmatting types of
data g0 az to combine suid selected part of said content
data with said specific one of said types of formatting
data, and fur uipurting processed viewable data with
exceutable instruciions; and

supplying oulpul signals to the regquesting browsing

device derived from said oulpul processed data,

in which said outpul signals ceprescat commancds execul-

able by 8 browsing device so as 1o display suid specific
viewable dula in aceordance with g first specified page
formul when a frst typs of lormatting data is selected
and in a second specificd page format when a second
lype of formatiing dala is selecred,

2. A method of serving ovtput signals from a serving
devive 1o a plurality of browsing devices connecied o u
network, wherein said output signals represont HIML
(hypertoxt mark-up language) data cxeculable by a brerwsing
device &0 as to display viewalle data in aceordance with a
specified puge format; said method comprising:

identifying requests [rom browsing devices that define a

request fur specified viewable datu, said request includ-
ing formatting type identification data;

maintaining 2 plurality of formatting types of dala delin-

ing respestively corresponding predetermined formats
for portions al sail vicwable daty;

staring content data representing said viewable data, said

content dala including praphics data;

selecting a specific part of said content data representing

spocific viewable data;
selecting u specific one of said types of formaiting data in
response 1o said formattiog type identificalion data;

processing said contoat data and suid furmatting types of
dala su as 10 combine said selected pact of said content
data with said specific one of said Lypes ol formatting,
data, and for outputting provessed data in the form af
hyperiexl mark-up langnage data; und

supplying oulpul signals to the reguesiing browsing

device derived from said hypertext mark-up language
clata; and
in which said oulput signals represent hypertext mark-up
language dula executable by a browsing device 50 458 10
display said specitic vicwable data in accordance with
a fisl specified page formal when s frst lype of
[orwatting data is selected and in 8 second specified
page format when a second type for tormatting data is
selected.
3. Aserving devies for serving outpul signals Lo a plurality
of browsing devices connceted to 8 nolwork, wherein said
output signals represent commarnds executable by a brows-
inp device sa as to display viewable data in aceordance with
a spocified page format, said serving devies comprising:
means for identifying requests [rom browsing devices that
define a request for specified viewable data, said
request including formatting type identilicalion data;

means for storing a pluralily of formatting types of dats
defining respectively corresponding predetermined for-
mats for portions of said viewable data;
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means for storing content data represcoting said viewable

data;

means for sclecling a specific part of said content data

representing specific viewable data;

means for selecting a specific voe of said types of for-

matting dala ia response to said formatting type iden-
tification data;
means for processing said read content data and said
farmatiing types of data 50 a5 10 combine gaid selected
part of said content data with said specific oue of said
types of formatting data, und for outputting processerd
data in the form of executsble instructivng; and

means for supplying output signals to the requesting
browsiog device derived from said output processed
data,

in which gaid culput signals represent commands execul-

able by 3 browsing device 90 35 Lo display said gpecilic
vicwahle data in aceordance with # first specified page
formal when a first type of lormating data is selected
amd in a second specilied page format when a second
type uf formatting data is selected.

4. A serving device as in ¢laim 1, wherein saidd vontent
daly is stored in a fisl database and said types of [ormatliog
Juta is stored in 8 second dutabase such 1hat said viewsble
dala is updateatile by updating suid content data only.

5, Apparatus as in claim 1, wherein autput signals senl 1o
# hrowsing client ate derived in dependence upon an indi-
cation of the identity of the user.

6. Appuralus 45 in claim 3, wherein autput signals sent 1w
a browsing clicnt are derived in dependence npan a stored
indicalion af previous ussr seleclions,

7. Apparatus scwording Lo claim 1, wherein:

a request from a browsing client takes the form ol a

reaonroe locakion,

u ficst databasc is accessed in response 1o this resource

lucation lo identily a funclion,

anid Tunction retricves vicwable data from a second

datuhase, and

sitid viewable dala is combined with mark-up lunguage

vodes 1o produce said exceulable instruclions,

. A serving device as in ¢laim 1, wherein:

saidd serving device furlher comprises 3 user datubase

storing, information releting o vach of 3 plumality of
USETS,

said request includes data relating to 3 user identity,

said serving device determines whether the uscr identily

is stured on said user database, and

whon said usce identity is stored on said user database said

serving device serves output signals in dependence of
stored information relating to said user identity.

9. A serving device as in claim 8, wherein said stored
infurmatian relating to said vser identity relates to previous
requests from said user.

10, A serving deviee as in claim 9, wherein a particular
region is provided within a page provide advertisements
end a particular type of advertisement supplicd 1o said
region depends un said previous requests from said vser.

11, A serving device as in claim 1, wherein:

said Tequest includes data relatiog to a1 user identity;

22
said content data is stared in a conlent database having an
index portion containing « plurality ol ndexes und a
content data portion containing a plurality of database
eplries, such that said database eniries have celated
| indices; and
said sorving device further comprises & user database for
storing information relaling to cach af 2 plurality of
USETS,

the relationship between said indexes and said database
entries being adjustable in response to information rcad
from said user database, whereby said specific part of
said contenl data is sclected in response said user
identity.
12. A serving deviee for serving owput signals (o a
plurality of browsing devices connected W a network,
whergin said ovtput signals represemt TITML (hypertext
mark-up languape) data exceutable by 3 hrowsing device so
a5 o display viewable data in accurdance wilh & specified
page format, said serving device comprising:
means for identifying requests [rom browsing devices that
defipe & request for specificd viewable data, said
request including formatting type identification data;

means for storing a placality of formatling types of data
defining predetcrmined formals for portivas of said
viewuble dats;

means for storing a plurality of formatting types of data

definipg predetormined [ormats for porttions of said
viewable dala,

means for selecting a specific pan of suid conleat dala

represenling speeific viewable data;

means for selecting a specific one of said Lypes of for-

matting data in response ta said formatting type iden-
lification data,

means [or progessing said contenl data and suid tormat-

ting Lypes of tata st 45 to combine said selected part of
said content data with said specilic one of sald types of
[ormatting data, and for ovipuiting processed dula i
the form of HI'ML data; snd

means for supplying culput signals to the requesting

prowsing device derived trom said HIML. data,

in which said output sigaals represent HTML data execut-

ahle by a browsing deviee s0 a5 lo display suid specific
vicwahle data in sccordance with a first specified page
formul when = first type of formatling data is selocted
and in a second specificd page formal when a second
lype of farmatting dals i3 selecied.

13, A serving device as ip claim 12, wherein said conten!
data is stored in 3 first database and said types of formatting
data is stored in u second datn base such that suid viewsble
duta is updateable by updating said conwent data only.

14. A sorving device a5 in claim 12, wherein:

said serving device funiher comprises a user database

storing infurmation relating W each of » plurality of
NSE S,
requost includes dala relating Lo @ D6 identity,
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said serving device determines whether the user identity
is stored on said user dalabase, and

when said user identity is stored on said user database suid
serving deviee scrves outpul signals in dependence of
stored information relating w said user identity,

[
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15, A serving device as in claim 14, wherein said stored content data portion containing a plurality of database
information relating Lo sald oser kleotily relates to provious entries, such that said database entries have related

indices: and
sail serving deviee further comprises a uscr database for
storinp information relating to cach of a plurality of

requests from sald uscr
16. A serving device as in claim 15, wherein a particular

region is provided within a page 1o provide advertisements users,
and a particular type of adverlisement supplied to said the rclationship between said indexes and said database
region depends on said previous requests from said user, enlriss being wdjustable in response to information read
17. A serving devies as in claim 12, wherein: 0 trom said user databasc, whereby said spcciﬁc_parl of
. . . — said content data is selected in respomse said wser
sald request includes dala relatiog to a user identity; identity.

said content data is stored in a conlent dalabase having an
index portion containing u plurality of indexes and a Bk W



