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'TECHNICAL FIELD

'DISTRIBUTED DATABASE SYSTEM AND DATABASE RECEIVER THEREFOR';:ig”

-

This inventién relates to a distributed database svstem

'tghd-database receiver therefor, which has particular, but

not exclusive, applicability to data broadcasting or
dafaqasting communications media.

BACKGROUND ART

The closest svstem known to the appiicant.is'a svstem

often referred to as "teletext".  The teletext svstem

'ufilises the vertical blanking interval (VBI) of a

television transmission for the purposes of broadcasting
predetermined blocks of text material. The blocks of rext
are organised as pages .whare each page provides one screen”

of text,méterial. The text format for eéch,nade is fixed

~;as are: the tctal number of paoes of text materzal frhe R

pages are hroadcaqf reueatedlv consecut:ve]y Noted

defects of this kind of system include the rigidity of the
text in its page format and also the significant delavs

that can be encountered whilst a2 user waits for a reguested

page to come around to its time for re-transmission.

DISCLOSURE OF INVENTION

It is an object "of the present invention to provide 2
system by which a database can be distributed from a
central sfétjon with thematically linked dara to one or
more users at‘rembte locations and where the user can
autonomously group the received data for interpretazior
according to the demands of the user in an efficient and

fast manner compared with vrior art svstems.
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'f:channel capacities

Throughout thzs snechzcat:on the term “data" 'is to be
-interpreted broadly to include all forms -of 1nformatxon
ghefher it is to be output to the user as text, graphics,
vidéc, audio and whether the data. is for the purposes of
precentaticn to the user or whether the data has a
functional purpose or computational purpose eg. forms part
of a system header, a system programme component or the -
like.

-Similaciy, the term “datacase"'is to be interpreted
broadly as a general source and/or repository, however
accessﬁble, of data as defined in its broadest form above.

In accordance with one broad aspect of the present |
invention, there is provided a distributed database system
_}comprxszng--fff“" ‘

| a -.central stat:on fo; accﬁmulati;a and. distributlna
data on a database, and

a plurality of receiver stations for receiving said
daﬁa and selectively making availabie at leaét pcrfiohs of
said data in accordance with the demands of a'user of a
said receiver station;

wherein.caid central station ccmprises: a data store
for storing accumulated .data from said database for
constgtuting a database, ready for distribution: processing
means for extracting said data from caid data store and
generating a sequcntia] data stream therewith for
distribution; and transmission means for encoding and

transmitting said sequential data stream: and
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"a said rece:ver statzon campr:ses‘- decoder means to
rece:ve and decode transmitted data 'so as. to reconstitute
said data therefrom; input'means for a user of said.

rTeceiver station to input user commands ‘in respect of the - ..

~demands of the useér to said receiver station; receiver

processing means for constituting a database from said data
having regard to said user commands; memory means for

storing data for constituting said database; and means for

communicating selected data in direct response to said user

commands.

In accordance with another aspect of the presenf
invéntiqn; there is provided a database receiver for a
distributed database system af'the”type defined in the

preceding.aspect.of the invention comprising:-

decoder meanq to receive and decode data transmitted tn e

-.: B ohe [
d - ... .. L - "5 .

the database rece:ver to- reconstltute database data

therefrqm;

input means for receiving and processing user commands

input bv a user of said database receiver 'in respect of the .

demands of the user;

receiver processiné means for constituting a database
from said data having regard to said user commands ;

memorv means for storing data for constrituting said
database: aﬁd

means for communicating selected data from said
constituted database in direct resbonse to said user
commands.

In accordance with another aspecr of the invention.
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- there is provided a method for providing. 'a distributed

_ ‘database: for access- and searching by a user comprising:--

- dccumulating: and distributing data from the database égl
a pluralify of users;
'?eceivipg and analysing the data in accordapce with the
@emands af the user for selective storage of thé data;
séarching the stored data’ in response to a.ﬁser command
having regard to the demands of the user; and
- communicating selected stored data conforming to the
demands of the user, to the user.
| In accardance with a further aspect of the invention,

there is provided a ﬁefhod for receiving distributed

~database data and selectively communicating the same to a

user_comprising:—
) kggceivqujgndydecoding'distributngdgta_touggqpns}itpta

datibase data therefrom; . .. . .

receiviné.and‘processing user commands representative
cf the demands of a user;

.cénstitﬁting a database from gﬁe datrabase d;ta'having
rega;d to the user commands;

storing selected database data for the constituted
database; and

communicating selected database dafa from the
constituted database in direct response Fo the user

commands to the user.

In a further broad form of the invention, there is

provided a distributed database system comprising a primarv



;sdatabase whxch is, in commun;catlon v1a commun:cat;oa means
cwith a. pluralit;.of remote suoscrzber stat1ons- each'remOte o
ss;scrzber station 1nc1uding storaae means adapted to store )
at least a selected portion of said primary database. each’
said'station.ferther ipc%gding data processing means-'
adapted to process informat?on,seored in.said storage
.Qeaas_" .o Ce : : :

- In a'further broad.form of the invention there is
provided a distgibuted,database system comprising at least
.2 primary database ‘in communicafion via communication means
with a plcrality of remote receiber stations; each.remote
receiver station inclsding storaée means adapted to store
at least a selected portlon of Sald prxmary database, each

said receiver station further 1ncludzna data process1ng

{}means adapted to process nnformation stored in saxd storage_

E e ..w LR

'means:'
In 2 oreferred form said'systeﬁ'further includes input
.means for a user of 2 said receiver station and wherein
. said data processing means processes'information.contained
in data sehf.from said at least primary éafabase'and also
processes information received from said ihput means in
order to determine which porfions of said data and in what
manner said portions of said data are to be presented to
said user by said receiver station.
In 2 further broad form of the invention there is
provided a remote receiver station for use with the
distributed database system, said receiver station further

including inpbut means for a user and wherein said darta



 processing means processes the information contained in’

‘data received. from one or more sources of data and. also

processed information received from said input.means.in

‘order to determine which portions of said data and in.what

manner said portions .of said data are to be presented to

said user by said receijver station

BRIEF DESCRIPTION OF DRAWINGS

Embodiments of the invention will now be described with

reference to the accompanying drawings.wherein:-

Fig. 1
-Fig. 2

Figs. ‘3a,3b

3¢’
Fig. 3a
Fig. 3b

Fig. 3¢

is a schematic block diagram of a
distributed database system according to a

first embodiment of the invention;

.is a schematic block diagram of the
hardware comprising the database receiver

 disposed ‘at ‘a recejver 'station of Fig. 1;.  ": '::

arelflowcharts.shouing the method of
operation of the database receiver of Fig.
2 in accordance with appropriate operating
software programmed into the receiver
processor, Where

isg é fldwchér; Qhowing the method of

operation of the decoder means;

-is a flowchart showing the method of

operation of the receiver processing means:
and
is a flowchart showing the method of

operation of the input means and the means
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| fhe system of Fig. 1 includihg'a'modem.
" return link interface to a TV multimedia -
--display processor,
Fig. 5..  is a flow chart of the operation of the
modem return link of ¥Fig. 4, |
Fig. 6 ' ;s a ‘block diagram of a fu}ther example of
. the system aof Fig. 1 incorporating a
cordless telephone handset, o
Fig. 7 " is a éoncept diagram fo; a system accdrding
to the.ihvention-ihcbrporéfing a.return
link and more tha; oneisourbe.of.input data

for the receiver stations.

”uFié.fS""Qf ‘is. a b}opk'qyspémhaiagra@;df'afaeféi}edif.if:ffjj

-implémeﬁtafﬁon'of3tﬁ; s#étem.éf fig. 7.

'Figs 9A~9G cbmprise schematie block diagrams of an
object oriented packet structure for
tf%némissioﬁ.of data adapted for use in
conjunction with any one of the examples of
the distributed database systme of the
invention, and |

Fig. 10 . 'is an electrica] schematic Aiagram of the

receiver of Fig.. 8.

- DESCRIPTION OF PREFERRED EMBODIMENTS

The distributed database system of Fig. 1 is djirected

towards a distributed. darabase system in the form of &

datacast network and includes a plurality of database
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"ﬁ357sh;§n-innFig; 1 of the dfawinés, the'di;tfibutéd.
‘database system 10 comprises a2 central station 11 for
aécumﬁlating and distributing data for a database, the
céntra] station being for example a television broadcast
station, and'a.plurality of receiver stations 13, which are
specially adapted to include ;'database receiver. for
receiving ﬁhe broadc;st data from the central station 11
and seléctively coﬁﬁgnicatiﬂg the data in a datab5§e format
:fo,a.ﬁse:_located"at the receiver station in-accordance
wjts the demands .of the user.

i.'The datacast network utilises television signals vto
' convey digital information for text'display_at.the receiver

stations. In this respect, the central statien 11

.“generates a"stream of data which ‘is encoded intc datacast.. - . -

packets as defined by the wofld Standard Teletext
specification and know as Packet 31 data. This data stream
"is inserted into the vertical blanking interval (VBI) of
the tzievisibn:broadcast signal grangmitted from the
céntra] station 11 and is sugsequently broadcast over the
.ether to be.feceiéed by the receiver stations 13 at which
are located display screens 15, ‘such as television'rece§ver
sets or video monitoré on which selected groups of received
information can be displaved. and remote user interface
devices 16, such as keypad controllers or the like.

.The central station 331 for the purposes_of‘datacastjng
éenera]]y comprises a data store in the form of a computer

file server 17 which is adapted to accumulate and store



- The file server 17 is connected ¥d:#.§f$§é;§in§:ﬁean§~
in' the form of 'a data Sroédcast“insérter. The: inserter 19.
is adapted to extract digital records in the form of
database data from the file server. 17 and generate a
sequgntial.dataﬁsfream from this détapase éa;a;for'
distribution to the receiver stations. importantly, the .
inserter is adapted to insert this data stream into the VBI
- af the broadcast felevisi&n siénal._ This combined signal
#é’pgssed on tola transmission means 21 whit@ inéludeé
© appropriate modulatioﬁ and transmission éiréuitry fo;
encoding - and transmitting the sequentialidéta'streaﬁ.via an
”aﬁtenna:zs ;n accordance with ;onveﬁtional-proadcééting
practicé.

7 In conceptualiterns, thel databise receiver aviai i
feqeivér 3tatioﬁ 15 genéral]y‘compfises'aeébd;fiméans.ésf
receivér proceséing means 27, memory means 29, input means

31 and means for communicating selected database data 33.

The decoder means 25 is connected to an ihput svstem 35 -

“such as 5 TV funef which is conneéted to a receiving
anfenna 37 for the purposes of receiving transmitted data
broadcast from.the centrai station 11. The decoder means
is.particularly designed to decode the transmitted data so
as to .reconstitute the database from the transmitted data.
'The receiver processing means 27 is desigﬁeﬁ To

constitute a database from reconstitutéd'database-déta and
store the same within an appropriate memorv location of the

memorv means 29.

.

“data ih*fhé f6rm.5f'digitai'fachdé[fo'foih*fhé“datépaée_T~-n

L7
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The. input means 31 -is associated ‘with the remote. -

‘control receiver interface. 16 which is provided with a

keypad for issuing user commands and database search

parameters to the input means 31 when operated by. the user.

- Thg remote control.interface 16 uses an infrared

communication link with the input means 31 in accordance

. with conventional design practice for interfaces of this

kind.
The input means 31 is adapted to access and extract
selected communicable data stored within the memory means

29 for storage within another location of the memory means

29 in direct response to the user commands.

- The means 33 faor communicating is designed to simply

- display the communicable data stored within the other
© “1dcation of: the memory mééhsgésuon-the display screen 15, .
‘which ié'airectly'cohnected thereto pursuénr-to'thé user

-commangds .

An important consideration in this embodiment with
respeét to the database data which is-broadca§t froﬁ the -
central statién li tb the recelver stations 13 is that no
assumptions are mgde about the nature of the information
that is to be distributed, exceét that an individual
element of the data may have some relationsﬁip to other

data elements which is perceivable to the user.

Conseguently. this property of the dara may allow it to be

dynamically grouved in relationshios which are perceived by
the user and hence can be acted upon bv the issuance of 3

search command by the user art the receiver station.
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“Imnortantly, the group:nas are not fJxed :n advance at the RS

---.-..-

ﬂ:central statlon, but rather are determ:ned bv user cho1ce

and operation of the remote control interface 116 'at the’

receiver station end. Thus, it is at the database receiver

end that the database is constituted .in response to the-

- user demands, whereby the database receiver is adapted to

receive, maintain, store and calculate the felationships
betweeﬂ database data broadcast to it_from the central

station.

Each logical element of 1nfarmat:on wh;ch is broadcast'

Tis called a data entry and may consist of any number of

characters. These characters are de11vered by the user
data portién.of.a.datacast packet as defined-by-the-Warld

Standard Telefexf specification.

Nou more part1cu1arly descr:bzno the components of the . =7

"-,database receiver, reference is made to Fnc. 2 of the

drawings-.
As shown, .the transmitted data signal as represented by
the arrow 39 is received by the anfenna 37 and applied to

the input system 35 from which the video s;gnal carrving

" the database data is passed to a data acquls1t1on means in

the form of a video input processor 41 forming part of the
decoder means 25. The video input processor 41 is of
conventional design for extracting a serial data stream
from the video signal. as defined in the'Wor;a Standard
Teletext specification. and to reconstruct a Teletext clock
which is as a synchronising signal used for further

orocessing of the serial data stream. 'The serial data
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'stream and Teletext clock s:anals arp vassed- via
approoriate bus lines 43 to a. “packet 31" data broadcagt
decoder 45.which.also forms part of the decoder means 25.
The. packet decoder 45 is again of conventional design to
conform to the World Standard Teletext specification and is
.adapted to accept the data stream and Teletext clock
signals and perform a low level translation of the serial
data stream into byte wide data which in turn is passed
into a buffer comprising a first in first out (FIFO) memory
47 via a high speed bidirectional data bus 49.

The pécket décoéer 45 is construcied from a variety of'
embedded processors using very large-scale integrated
(VLSI} circuits, gate arrays and other processor

technologies.

The FIFO memary 47 is required to prcv:de a cont:nuous."ﬂ'

-.eﬁtout data stream of database dara from the sporadic 1nput
data stream which comprises bursts of packets of data
decoded from the VBI of the transmitted data signal. The
'packeté of data consist of characters that represent
database data and other special data broadcasting
information. The special data broadcasting information
includes framing codes, data channel groups and cyclic
redundancy checksums. Accordingly, it is onlyv the database
data which is used for the purposes of constituting the
database and which is further processed by the database
receiver, the other special data broadcast information
being provided to enable correct processing of the database

data in accordance with standard data communications.
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A centra] process:ng ‘whit 51 1s connarted ‘to the packer
-fdecoder 45- via a) hzgh bandwzdth bus.. The CPU 51 orovzdes .
the principle computng.element.of the database receiver
.and'thus forms part of the decoder means 25, receiver
'pfdcessiﬁg-meanS'27[*jhput means 31 -and the means 33 for -
coﬁﬁupicating.

The CPU Sliiateracts.ui;h the-pemor? means 29 as part
" of .its operations as the receiver processing means 27,
ihput means 31 and the maans 33 for communicating. The
'memorﬁ meana‘ga is divided into two @emories, one being a
larée database mémory 55 which is aonnected to the CPU 51
via a high speed bus 57 and the other is a communication
-..ﬁéﬁofy 59 which is alsc connected tp'the.CPU-Sl by a

discrete high speed bus 61.

mﬂaf"- Operataon of the CPU 51 forms nart of the decoder means'uil'-

1'25 by 1nc1udzng the construction. of a data stream. which ‘is
restrzcted to reconstituting database data only. The CPU
51 continuously reads database data from the FIFO memory 47
'when.datalis:ayailable in the FIFO and makes that data
available for further processing by the recaiver'processing
mean§_27lby transfer means. '

| The database data which is processed by the CPU S§1 in
its operation as the receiver processing means 27 ‘is
actuall?-diviaed-into aisplayable records of the
constitutred database and index data relating these records.
The database memory 55 is used to store a prescribed number
of the displayable records and.the associated index data

thereof in a separate table which is used for searching and
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"ret£ieV1ng the d;splayable records ;

In 1ts operation as the rece1ver processing means 27'
the CPU §1 includes-a.humber of software programmes. which
perform discrete processes in respect of the stream of
reconstituted database data received from the transfer
' means. Moreovér, the receiver procéssiné.means includes
further decoder means to examine the stre;m of
reconstituted database data and to extract index data
therefrom, and database handling means to determine the
storage of individual database data in accordance with the -
prescribéd algorithm. This algorithm generally.involves
‘the database handling.means to store individual data
entries of database data at a requisite storage lécation in
the database memory 55 sc as to constitute a-database and
. to perform prescribed contzngency action- 1nvolv1ng changzng._
the structure of the database confinuously in resnonsé tn
new incoming database data having regard to the user
demands. The operation of the receiver processing means 27
will be describedzip more detail later.

In its operation as part of the input means 31, the CPU
S1 provides the processing for éhe input means 31 in'
relation to the searching and retrieving of the displayable
records stored within the database memory 55 by the
receiver pfocessing means.27. These processing funcrtions
are performed in accordance with a software programme and
will be described later.

The input means 31 includes appropriate interface

decoding circuitry (not shown} for recejving user commands
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“*:szcnals 1nput thereto by the remote control interface 16

<. . - m@- Rdgler o
' whzch is connected to the’ CPU 51 for dxrect process;nc An

accordance with the aforementiocned software programme .
The means 33 for communicating selected database data
of the datebase-const;tuted by the receiyer'prccesséng
meane'27 incledes a character generating means 63 to
generete characters for displaying on the display screen 15
- in_.respect of the displayable recorc stored in. the
coﬁmunication_memory 58. Accordingly, the communication
. memory 59 stores selected displayable data records
ret;ieved from the dafabase memory 55 in accccdance with
the user commands-inpet by the user under the operation of
.tﬁe inpur ﬁeaﬁs 31. fhis memory.ﬁifrcrs the'iﬁformafion

which is displayed on the display screen 15, -whereby the

"”ﬂdata stored there:n under operat;on of the CPU 51 1s read

bv the character generatlna means 63 in accordance with the
control 51gna13 input thereto via bus line 65 from the CPU-
$1.  The character generating means 63 is of conventional
design beiné used fo prodﬁce the actual character display
eignale for.the display screen i5.

As indicated above the operation of the database
receiver is determined by the software programmed into the
'CPU ‘51 which now will be described generallv with reference
to tﬁe flowcharts shown in Fig. 3 of the draﬁings..

The operation of the database receiver 1s divided inta
three maic'areas. The first of these is to operate the
decoder means 256 to receive and process information

broadcast to it from the central station 11. The second of
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']_these is to. ooerate ‘the. rece;ver processzng means 2? to .

. --'j--bb‘ﬂ"\ P
control the storage of this 1nformation to const;tute a

database w:thin the database receiver. The third of these.
isoto oporéte the input means 31 to enable the extraction
of'informagion from this database for the purposes of'
communication bylmeans of visual display in accordance with
the direct demands of the user and to operate the means 33

for communicating the selected records from the database.

These three main functional areas all operate conourrently

‘and continuously with each other to prov1de for optimum

efficiency and speed from the user v1ewpoint.

With respect to the first area, reference is made to
Fié 3a of the drawxngs which shows the order in which the_
data reception functions occur.

“When processzng 1s commenced several memor;es need to

'be 1n1t1allsed and data paths set uu to allow ‘the receptxon

of data. .Accordingly, as represented at block 67, the
software initialises the FIFO memory 47, the parameters of .
the databasé:memory 55 and communicatioo or screen memorv
59 and the video extraction circﬁits of the video input
processor 41. |

Once the memories are set up, an embedded loop for the
acguisition of datra is entered as represented by block &9
for receiviﬁg the-“packot 31" packets of.data from the
video input processor 41. This loop also recombines the
“"packet 31" data as represented by block 71 into 2 stream
of database data from which the special data broadcast

information is filtered out for processing by the receiver
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ffprocessxnc means 57.- Th:s.stream of - database data zs then
zrﬁnassed onto the second- area - of operat1oa,“as represented bv
'Block'?a,

| With respect to the'second area,'reference is made to
'Fig. 3b of . the drawings which shows rhe order jn-which'the
_further decoding and data hanéling-funcfions.occur. _The
receiver prccessing.means 27 receives the serial database-
data resulting from the data reception process and.
processes this data to constitute the database. Moreover,
the resultant stream-of.dafabase data 'is ekamined-so:that
the displayab;e records and tﬁe index data are separarely
extracted as represented at block 75.

" The storage of extracted 1nd;v1dual database data is

‘then determined in accordance_with the prescribed algerithm .

13 sznce the database memory. althouah larceg:is llmited in

‘size and hence cannot qtore every displayable record whlch
is broadcast and received by the database receiver. Thus.
the algorithm is required to calculate which records that
have aiready'been:stdred within the database ﬁemory.as can
be deleted and.overwritten by new database data. The main
parameter of the algorithm for determining the. replacement
of database data is the particular thematic link of the
displayable record of the database data entry to a set of
' database search'parametersrwhich have been inéut-wlth the
user commands by 2 user using the remote control interface
16.

As'represented by block 77, the algorithm proceeds with

the database handling means determining whether there is
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Jany free space available zn the database memory 55 fcr
"storing dxsplayable records and the- zndex data thereof. -If
space is ava;lable, then the individually ext;acted
displayable aecords and index data therefor from the
incoming database data entry stream is stored in the
database memory as represented at block 79. If the
database memory 55 is full, then the database handiing
means refers to the search parameters which correspond to
the current input user commanda, if they exist, as
represented bY.b;ockual. If the incoming record is deemed
to be relevant in the iight'of the seacch'parameters, then
the database hahclinc means calculates which records mav be
daleted and.overwritten by the incoming recqf& and replaca
the old record with the new record.

' Wlth any new database data wh;ch Js to be stored, as’
represented at 79 the displayable record extracted frOm
the data is.transferred_to the database memory 55 and
stored at a prescribed memory location. Concurrently with
this, the extracted index data associated with':he
displayable record is entered into an index fable which is
also storeé_within.the database memory 55. '

The database index table is most important as ir
contains indexes to all of the displayable records as they
exist within the database memory at any particular instant
" of time. Consequently the database index table is changed
and updated simultaneouslv with the changing and updating
of displavable recards so that the existing displavable

records within the database memory can be searched directly
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*i;n response fo user commands.
Followlna the storage of dzsplavable records'and 1ndex.f'
.deta within the database memory, the_receiver processing -
means returns to examining incoming dataoase data as
represented at 75. |

A user can make a request for the commun;cation of some
of the information contained w;thin the database at any
time. Thus the third area or process'is designed to
respond to these user commands by searching the ‘database in.
.accordance w:th the search’ parameters 1nnut wlth the user
" commands and extractlng displayable records which fall
within the scope of the search parameters for viewing by

‘user.

As shown in Fio. 3¢ of the drawings, the process as

'T:fperformed bv the 1nout means fzrstly 1nvolves monitorlng

:anv user commands which are - input to the database rece:ver[
as represented at block 83. In this respéect, 3 user has a
choice of displaying records stored within the database.
memory 55 which fall within a set of search parameters .
defined by the user commands. . Accordingly when the
appropriate user command is receiveo via the interface
-decoding circuitry of the ioput meéns_sl. the search
parameters'are updated or establiehed as represented at 85
and the database memory S5 parsed for displayable records
which fall within the establiebed search parameters, as
represented at 87. Whenever é displavable record is found
that falls within the search parameters. the displayable

record is formatted and passed te the communication memory
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"159 wh;ch is reuresented by bJocL 89.: As previously
described the communzcatzon memory - 59 is. used to- oenerate
'the user display and it is only displayable records which
are:stored within the communication memory 59 that.ere
aetﬁally displayed.

The cemmunication_pfocees is performed by the means 33
for communicating database records and initially,involved
formatting the communication memory 59.according to =
prescribed communibat;on or display format according to
user commands as.is-apprcpriafe as- represented at block 93
and then communicating the result using the character |
denerating means 63 on the display screen 18 as'rep?esented
_at block 85. A

It is possible that more displayable records exisg that

*nimatch the search parameters sznce the'database is

continuocusly being updated wlth database data broadcast -
from the central station 11. In order to accommodate this
sitvation, particularly as only a porfion of the total
database deta-is actﬁélly capable of beihg stoied'uithin
the database memory 55, and that further time is required
in order for the conefitution of the database to be focused
on the particular search parameters to store broadcasrt
datrabase data which previously was deemed not to be
relevant, facility is made for the user te input user
commands which allow-screlling up or down through the
‘displayved list of records. Conseguently, as more recards
are located from the dvnamic database which match the

search barameters these are passed to the communication
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*ﬁghdr? 59 ;pﬁbefadaéd%onféffhé-end’if'thg.distnrgédrdsﬁtc-
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'bé”displayed~or*§ﬁich“éré.5eing displayedfahd_sﬁbseQuéntly=f'”

are displayed at'thé_apéropriaﬁe ;iﬁe to. synchronise with '

_scrolling by the user. ' This step is represented by block

97 where additional displayable records are added and -
subsequently disp;a?;d. |

With respect to the.f;;maéting of the displqﬁedirecoré;
as :epresentéd ét block 91, this formatting is performéd.

according to a prescribed format which is ére-sto;ed in the

. database receiver. This communication-format is definable.

separately by appropriate control data broadcast from the

central station'li-whenever considered appropriate.

~:Ihpbrtantly,fitfdoés ﬁot.acéompény'eéchiaétabase~dafa-jf
.entry, hence maximising the.volume:offdatébase data which

+.is'brnadcast and. hénce greatlv .improving .the ‘efficiency of . - ..

the éésfem..'

It should be appreciated that the preéest invention
described with respec£ to the first emSodiment.hés many
aévanfages éver.pfgvioﬁs.distfibufed-aatabase sy;féﬁé such
as Videotex and Teletext. Moreover, the particular concept
of using a data record as the basic logic unit rather than
a fuliy forﬁatteq_page. as is the.éase with-Teletéxt,
orovides for more records'to be transmitted more guickly.
This is especiall§ useful if the records are small such as
in small adverrisemeﬁtsﬁ

Furtherﬁore, the particular method of processing the
received information and determining storage before

displaving the same and the methodologv of searching and
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| dzsplayenc selected records Jnstead of comnlete nages,
:overcomes the many lzmitations of Teletext. Accordingly in
~ the present system, the ma;orxty of data whzch is.
transmitted are actual displayable recordsf whereas this ‘is. -
not the case in Teletext. Morecver-in.Teletext, the pages
. for eventual display are,pte-formatted at the central
station and therefore are transmitted as_complete pages
with displa§ information, formatting characters and display
colours. Thus, normally.a large amocunt of empt§ space must
be transmitted in every page that is transmitted makznc the
Teletext method of broadcastxng extremely 1neff1cient
CQnsequently, by uelng the present 1nvention, a
database structure is. built up w1th1n the database receiver:g

which can be perceived by a user .to have many levels. Thus

'-'ﬁ-a user may aenerate 2 new level by inputtlng a search

reauest command and the search uarameters for the search
reguest. Conversely, a user can retrace past . searches by
recallin§ previous levels, since the database data relied
uéon“is'still stored within the databaee memory. Thus a
hierarch& of a theoretically unlimited extent of
ipformation can be built ug.'

Another feature of the present embodimeat is that everv
“packet 31“:decoder Qs has a subscriber address which is
defined in the World Standard Teletext specification.

This address comprises a unigue number which is contained
within circuits associated with the microérocessor thereof .

The existence of these numbers means that the central
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-w;fstataon may address a part;cular user or. set'of users at e
trece1ver stat;ons 13 and restrict 1nformatzon flow as
-requireé; _Thcrefore'a‘qeaas is provided.by ﬁhich,;he

'cegiral statioh-can control theicestinaticn of. information

and.therebyfailow‘for-subscription_cdllecfibn schemes ﬁo-be

set up to.facilitate:the_commercial implementation of. the

system,.. o . | |
.In.one:example of such an impleﬁentation, initially two

data streams will be broadcast from the central.station.

--One stream contains subscrzption data where access is only

available after payment of a prescrzbed subscrlption fee

and enabling of the database.rece;ver, and the.other sStream
is-free-torair.i fﬁicther_wcrdszthere.qs.a free:ccmponcpt.
angd alsubscription:component thereby breoviding rqc tiers of

;3access.;.;;;ﬂ,hw,;g,;gtlg niJ_g':ﬁﬁf_gug@_ﬂﬁ.Tizii:;?

| ..Once.the decoder :s.rarnec cn; (aaaifhc'app;cériate

fchannel'sélected_cn the TV) the database receiver displays

the initial menu on the displayv screen of the TV or

'disp;ays a: flashing icoh'WH;ch'shows that data has been

received and is availablé for pracessiné or display. 'Each-

menu item has a :qo_digit-code number (ie. there can be up
to 100 categories: oo:-'99 in total). For example
cafegory 00 mav be classified advertising on the free . or
basic tier, category 01 mayv be a "Yellow Pages“ tvoe
services dircctory and categorv 02 may be the newspapér.

Categories 03 - ** mgy be the remainder of the free

services. Categories ** -~ 99 (1f all 100 categories are

used) mav be the subscription services and are nat
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accesqzble to a non—subscriber. These categorzes apnear on.

the screen. and are deszgnated in some manner as. a.

_subscrzptian'servxqe; fe! there will be a block denying

access - to those categories to a free service user only:

.This initial menu is be transmitted with the data and may
" change from time to -time as categories are added or

"delétedi

. Once a user has made the initial selection by keying in

the appropriate twa digit code as a user command on the

" ‘remote control'interféce; 2 second menu will appear,

offéring sub-cafegories of the initial choice. Agéin'each
sub-category is designated by 2 two digit code. At the

‘level of sub-categories, all choices are available,. ie.

-there'being no distinction between free and sﬁbscription

nservxces, By way of example within category 00,. i .;:_"
classnfied advert:s:ng, the flrst sub-category menu wzlJ

offer the range .of classif1catlons, eg. for sale, real

" @estate (for sale and rentazl), motor vehicles and

employment. Each first level sub-categorv will be

- presented in blocks determined by the size of the database,

eg. real estate A-C, or sale T-Z. Further differentiation
into location, product, etc., will occur atr the level of

the next sub-category menu. Similarly the first level sub-

"category menu for category 02 (newspaper) will offer the

various sections of a newspaper eg., sport. finance
(international ancé domestic), world news, politics (State
and Federal). etc. Subsequent‘su6~category menus will

effectively allow scanning of the newspaper by eg. companVy
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name,,po]:tzczan counffy,ffootgéllicﬁde;-e%cﬁ:.éﬁb—"
o . R Wy L
E‘catego:.-v menus-will be transm;tted with “the . data in the
same manner_as the-initial-ménd, allowing:;bg;gvailable--v;
options to be altered as required to perférm_to 2 changing
- database. o | .
‘ At the level of all sub-categories, there Js a maximum -
of 98 choices’ available {01-98). 1In additaon to.the sub-~
category cholces (all levels), two digit codes (00 and 99)
are reserved for exit -comments. One enables the user to
‘return .to the”openipé{menu, the.other o ihitiate_
"proce§sing without the in§ufting of any fu}thér sub-
~category informétioﬁ. The. exit. commands appear as separate
~key§:on thé.remote'coptroile; interface ﬁaréed.“exitﬁ:and._.
_"ﬁrocess“.res#ectively. Thefexit ccﬁmanA'is able éo be |
fjused to leave a display page . and’ return: to the 1nit1a1
-menu. COnsequentlv the.sub-category ﬁegu screen d1solavs
‘up ta 98 choices plus prompts for the user of the two
screen exit keys. The remote control] interface also has
“page up” énd."page'down“ﬁ(o¥ "hext" and.“preﬁiéusF).EeQS-
to allow scrolling tﬁrough large'classifications.

Once the “process“ key has been used’ (automatically
'when there are not further sub-category menus avajlable on
the pathway selected by the user) the database receiver
generates a_displa§ of all the information meeting the
criteria determined by the category/sub-category selection’
process, depending on the nature of the informatién
provided. 1In some instances there will be no sub-

categories at all whilst in others there may be up to fonr.
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By adontzna the.present technaque of stcr:ng database A
*data with;n the database memory, yrocessing tzme is- keut tc:
an absglute mlnxmgm before the flrst.screen of selected
information is available to the user.

-1t should'be-appreciated that the éresent embodiment"
provides.for'the expansion of the services available as
' described in the above example in ‘terms of the size of the
database. In this respect the database receiyer is capable
.af locking for data on any of the channels within the RF
range of the televis1on user. Thus the database recezver;
is des;gned To have the abzl:ty to draw 1nfarmat10n from a
number of carrier VBIs or from a full field data broadcast.

.-ﬁith teference to-f;g.:ﬁ,.a.further example-of.tﬁe.

distributed database system of Fig. 1 is provided which

= Jﬂincorporates a. return Iink. i}ﬁt f_~';:_.yw

- In the context of TV mult;medza which receives for;ard
directipnal”ihformation from a2 high bandwidth broadcast
.(point te multipoint) channel carrying RDS, TV packet 31 or
‘their digital domain equivalents (MPEG, MPEG2 and
..ofthegonal frequehcy divisiop multiplex broadcast darta
packets), for interactivity a point to point return ijnk is
needed. This return link communication can be of -
comparatively low speed. .

A returﬁ link based upon a low speed frequeney or vhase
shift keyed signal which uses standard signalling but is
capable of only unidirectionel operation may be constructed

with relatively few parts.

With reference to Fig. 4 a ' multimedia TV apparatus 110
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fé;comprzses a fv stetlon 11] in forwerd communication Qath a
:*multimedia TVset 113 by way of v s1gnal 112.-.. -
™ s:gna] 112 is communjcated via aerJaI 114 to a tuner
Igﬁ-of a’ muItimedia TV set which is adapted to ‘be tuned to
“l:e'TV signal of a -particular television-chanhei and to
" deliver video and eudiq:infqrmation.derived from :né:
channei;_ Th%:multimeAie TV apéa:etus llq.addifionaiiy
includes a multimedia microprocessor 123 which is adapted.
' to.derive dafa delivered via TV signal'112 from database
118 -and to 1nstruct the generation of. a database visual
znformation s:anaJ 117 based on that data for d:splav on
'd;splay 116 |
In thzs example, the d:splay peocesser 115 compezees a.

microprocessor. 123 in communzcation with a data'acauisation.

-*?Tﬁdevice"BZJ X diqnlav aenerator and display memory 131 o.;g;;;;

respectivelv and a data storaae dev1ce 122 T V tuner 127
.receives 2 TV signa] 112 and der:ves primary. data from a
nartacularuchannel for dlsnlay on display 116. ' The tuner '
also makee avallable to data. acau:sitlon device 121 from'
signal 112 1nformation containing secondary data. The data
acquisit:on device 121 derives the secondary data in
conjuection w%th and under control of micreproeesser 123
for display via display genefator 131 on display 116 either
over the.top of or in conjunctioh with or insfead-of the
visual information relating to the pr&mary data;“‘In
addition microprocessor 123 can iﬁitiate the t*ansmission
of data from multimedia display processor 115 back to data

base 118 of TV station 111 via an interface 141 adaoted for
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lconnectzon to return l1nk 140.

“ The- data from database 118 can be encoded according to:
.packet 131 orotocol in the vertlcal blankzng interval of TV'
signal 112. Otner ‘forms of perm1551ble encoding for the
: data;have'been_desofibed'previouslyi'.As qill“be-
 appreciated TV signel 112 is regresentative of a one_way'
forgard llnkzpeeween ™V station.lll (including databaee'
‘118) and a multiplicity of multimedia TV sets 113.

A return link 140 according fo-this'example ie also
_111ustrated in Flg 4 and comprises a unldlreotional link

to database 118 in TV station 111 from mult:media
-m:rroprocessor 123. .
| Return link 140 can be Jmplemented via the - publlc

swztched telephone network (PSTN) qellular or GSM

g telephone networksnf.-ri”

In this part:cular examole .as nzll non be descrzbed the
lreturn link 140 is implemented via the-oublic switched
telephone network ooerating between macroprocessor
1nterface 141 and database interface 142. '

With particular reference to Fig 4 the dlsplay
. processor interface 141 comprises a filter 143 adapted to
ehepe and band limit encoded data signals generated by a
microprocessor 123 (for example from.the communication
ports of an Intel.8051'microproeessor) and to pass the
shaped and oand limited signal to e line interface cifcuit
144 for connection to the.PSTN.

Interface circuit 144 can conﬁrise a line isolartion

transformer or an optoisolator and a relay for line
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In order tolznitJate tranemiSSJQn of.datalfrom
multimedia display procéssor 115 to database 118 the
"micfopr6¢essor 123-coﬁnects.the.ipterface-éircuft 144 to
:vthe7PSTN.b§ activating the relay.and theﬁ'senée'éata b§ A
fsigna];ingi As the microprocessor 123 will not have an
ackﬂowledgement via return link iqo thaf the date hee'beee'
received ite software waits for an acknowledgement to. be.
jreceived embedded in the incomihg broadcast system signals.
The software operat;ons of. mxcroprocesscr 123 relevant to
return data transmxssion are listed in Fzg 5. .

It will be noted in Fig. $ that if no acknowledgement

. is rece1ved .to the data sent via return s;gnal 140 then a

‘ugu{h;éronroceésostZS fter predetermlned per;ods of tlme

redial and. retransmzssion can be 1nit1ated by

W;th further reference to. F1a. 4 a data storaae 122 1q'
partltaoned into two portions, namely displayable data’
efdre 155 and executable data store 126.. |

;The'déﬁe stored iﬁ‘eispla§ab1e defa.stape 128 comérises:
data which, ultimately, will be translated 'into an image
for supefposition on displeyills.

Executable data stere'lzs feceives.data ?omprising
executable programme code for execution by data manipulatar:
123.

In use, when determining the manner in which to displav
displayable data derived from dieplayable dafa store 125,
the data manipulator 123 executes code derived from |

executable data store 126, Accordingly: the manner in
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.:-ehach disolayable data is d;oulaved on dasnlay iie can be .
"_altered by amendment of the executable data located in,
executable data store 126. . .

Alteratioo.oan take place by.subetrtution of new data
"acguired from database 118 via television signal lizu

'In .this embodiment the data storage 122 comprises flash'
‘memory which is 'a form ‘of electrically erasable read and
write memory. Accqrdinély data is maintained in a stored
condition unless and until a spec1f1c substitution
ooeration is performed | |

Data manipulator 123 includes means for performing
specific subetitutions and furgher includes means for
defermiping.the natureé of. the .data’ 120 receieed;?ia the
data acaﬁisition device -121. o

In- one nartzcular form the means for determinzno the
'neture of the database data comprises a control progeamme
which Tesides in executable data store 126. The control .
progradme'interprets obiect identificatrion header
inforﬁaxian associatéd with data objects transmitted .in the
Vertical élanking Interval according to Paoket 31 Protocol
so asmto determine the nature of fhe data contained within.
the object. | .

The control programme can then make a decision as to
what is fo be done with thet data includipg'the making of a
decision as to where and whether the data is to be stored.

Broadly the data may be of a displavable nature
jntended faor display and which is termed displavable data

in this specification. Alternatively the data may be in.
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i ‘the. nature of executable ‘zode . whzch can, fof:exémnlé,f

N

.“;d:rectly executable by- the data manzpulatorICPU 123 or caQ‘iﬁw
be executable b&'the data ﬁanipulafor/cpu]after passing.
through an’ 1nterpreter {which ztself can ‘form -part - of ‘the

:contro] proaramme) or can comprise look up table data
'_adapted fon‘modzf;cafrop of the behavzour.ofgexqcutable‘-

code.a]ready“reéideﬁt jn”executabig-data store.lzsﬁ -
-Functionally the control programme will determine the

data to be one of the following types:

Cal) 'Dasplayable data for storage in displayable data
store 125; ' .

‘b) “Stream" data destined either. for direcrt.
'processing and display on displéy_llq.or for.
_ tempofary storage in the tempofary data nortion!.

-h{¢128 ‘of - displayable data store “128 prior to.;"j;gff-

-dJSplav on display 116
c) 'Subscrxptzon control data addressed to the

-multzmedia display procegsor ~ the subscription
ontrol data modifylng the behaviour of the
control programme for the subscriber (the data
can be in the form of look up table data and is

'broadlv categorised as executable data for
storage in executable data store 126). The
subscription control data can also, for example ..
include acknowledgement daté relevant to
communications which have taken place between the
multimedia television set 113 and data base J1E

by a communications route other than television
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' 'Téigﬁaﬂ’iiz.

“'d)--'”éxecufable data”cgmprising'a;progrgﬁﬁe:of”
programmes for execuéion py fhe_data
manipulator/CPU 123 - such programmes might
include display pfesentation programmes. and the
like, and

) | Data which it is determined is not destined for
the multimedia.diSPIay processor 115 and which is
either, fhereforg, ignored or rerouted elsewhere.

. The data:ofﬁginates from data base 118 and it is
broadcast as discrete obiects each of one type. Header
informatzcn assoc1ated wzth each obJect is encoded w1th the
' -ob;ect prior to transm:ssion so that -the nature and type of'

the information contained within -the object -can be

.'T?ﬁdéiéimiqéﬂlby'thé tontro]npfog:amﬁg operated by the’

multiﬁedié-diéélay processor 115 félloying re&éptioﬁ'by the
television set 113. |

The TV set 113 of Fig. 4 can optionally.include a
éecond tuner 129 which is,in'commuﬁiéation.Qith'data:.
acquisition device 121 and is adaptéd to receive secondary
~data from a signal other than rv signal 112. Tﬁe optianal
signal 145 can, for example, be a qomﬁercial FM radio
signal containing secondary data encoded in accordance with

the RDS system.

With reference to Fig. 6. a system substantiallv the

same in operation to that described in respect of Fig. 4

will be described in detail.

Like components are numbered as for Fig. 4.
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The system of F1 6 addit:ona]!y incluaes a cordless

: 2"telephone assembly 150 the handset portion 151 of which

. :ncludes approaimatelv 8 extra function buttons 156. The S

'“-mult:med;a display processor 115-is built into the base

'ﬁi;stat1on 152 of: the cordless teleohone assembly ‘150 (which

"becomes a “set top box" 1585)-and ie,connecgedzto the |
'-tele@ision set 153 by a SCART o;,coqposjte,video.cooneotor N
- 154. The dzsplay processor 118 controlled by the buttons |
- 156 on the’ handset portion 151 via the RF connectJon 157 to

the base station 158. . (The number . and designatlon-of-the
buttons oen he the.same-as on a standard iﬂfre red remote
control w;th a standard ‘set top box.)’ In this |
...1mp1ementatzon there need he no 1nfra red connectlon. .TheW -
dzsplay is still presented on the televxs;on set 153 and_

-i{the card can:; st111 dzal numbers embedded in the data

'Ibroadcast feed The handset can also be used to d:al ouffiw
':as a'normal.cordless telephone’-“ier either the handser 157
or the processor'lls.can set up calls.

-In an eltefnative implemenfation the diéplay_processor'
115 is located in igs own set top box iss connected to the
_felevision-set_lss by a SCART or composite video connector
154. It is controlled.by e etandard'infre red femote
control unjt 159. The infra red remote control unit 159 .
also contains the. handset portion 151 of the cordless
telephone '150..

In the example of Fig. 6, the major data p;ocessing
functions of the displayv processor 115 are divided into two

parts - database retrieval and stream data monitoring.
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Database data 1s recorded automat:cally to memory uade;
"the control of-the CPU ‘and subseauently fetched 1f o
'requested by the user. Dependent ugon the nature of the
.'sarvxce, the database data may be stored in memory for:a.
.period of minutes, hours or (rarely) days bafore being
replaced antomatically by updages - i.e._fhe'user is not
:able ta control the replacemeﬁt of dafabase data by |
updates. Nor is the user able_to'input'any data~(ofher
afhan commands ) ;.tﬂere is no keyboard or disk drive.

" .The only situation in which.database data is.re:ained
after.;aplacement ia if tﬁé data in queatian is in displayv
memory at the time'tae update arrives. Dagabaae data may .
inaIude bitmaps but does not consist .of pre-fdrmaited Word-

type documents. Examples of database data are TV guides

'Tﬁ,and newsnapers.' Data that u11] bP formatted Aby. Pxecutable o

data\ into the initial menus lwhich form the basis of the:
user 1nterface) is - 21so be held in memory.

Stream data is not recorded to mamory'unless a spacific'
request has been entered by the user through a2 monitoring
appiﬁcation. Oniy that portion of the total streanm |
conaaining the most recent data that complies with all the
reguest details entered by the user is stoaed - i.e.
Historical stream data is not ato;ed. Once recorded to
memory the stream data is stored in memory until erased by
~tﬁe~user_(i.e. on exit), overwritten 1dué to limited .
storage sbpace) or superseded by more current data captured
in response to the same user reguest - i.e. a recurrent

monitoring programme. Examples of stream data services are
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'rQTAE .stock market,.claésxfzed advert:s;ﬁg and serv:ces ﬂs:f'
:;:dzrectorles. The menus.for these are generated bv Aaégbasé
- data‘assoc1ated:w;th egqcutab]e data. -f

Datg Sroédcast data'aﬁd multimedia TV data may

substantially intersecf; The multimedia'Tv data may in

_some instances be a subset.of the data broadcast data. The . .

s;ream data, some of the executable data and some of the
dafabase‘daga'of the multxpedla.?v data.may be common with
the data broaécast services. Subscfiber control is the-
‘séﬁe.- The one ‘VBI can carry both services. . AlY previous
' assumptions regard1na the format and structure of Tthe data
broadcast .signal will apolv to- multimed;a TV data - i.e.
.-Packet SJ.Fransport }aggr:apd POST protocol quect..

pvackaging (refer later description).3 Data broadcasting is

"ﬂ;wkhowever generally xntended and destined for Personal

”%CQmputers rather than television receivers.l

When the mult:med:a display processor 15 is housed in a
set—-top box'155, it will condgct to the television ser 153
by a SCART conneétor.

Howeve?, the set-top box 15§ y;il_have its own power
supply and infra red remote control 16.

.Pig. 7 is a concept diagr;m for a distributed database
system 210 -incorporating a pluralitv of database receivers
211 adapted to Teceive data from more than one source.

In the arrangement of Fig. 7 there is illustrated one
receiver 211 per h@usehold 212 although a household could
operate meore than one'receiverlzll if so desired.

The fundamental building block of the system comprises
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Z:each receiver 211 whose Jntelllgent data processina
'_ characteristics allow the flexibility and usab:l:ty in’ the'f
broad context of multimedia systems not prev;ously

-available.

Eacﬁ.fecejver 2171 is adapted to récgivé and process a
data-stréam.gmbedded within a_carrier signal. Thg primary.
exaﬁple given in thislépecification the data stream 213 is
- embedded in the yerticgl blanking interval portion 214 of
television broadcast signal 215. .

'The-drganisation of,thé data stream 213 is important if
méximum useability of the system is to be achieved. The |
organisation'of'the.data stream 213 must lend itself to
rapid interpretation by receivers 211 whilst making the
-best use.of the bandwidtﬁ-available.tq it. U#illsatlon of
the vert:cal blanking 1nterval port1on 214 of a. TV
' broadcast sxanal 215 is but one examnle of a datacastlnc '“
method, all of which tend to be categorised by 2 relatively
narrow bandwidth compa¥ea ta the total bandwidth of the
signal in which ghe'daté stream 213 is embedded.

TV station 216 can contain the dafab&se and data
inserter from whicﬁ data stream 213 ori inates and TV
brbadcast signal 215.can be delivered by anv one of a
number of known methods including VHF/UHF transmission.
microwave transmission, satellirte transmission, fibre opfic
transmission.

The distribﬁted“database system 210 described thus far
can be utilised in conjunction with a television set ir

communication with each receiver 213 whereby data from darva
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"fsffeamiéléJ-Broadl§.cateéoc;sed aé'eitoefﬂdl;pléyeble~detalwﬁ§
“or executeglé data is'céoceésed B§"fece£§eﬁf21l whefebyﬁ;f-'
least portions of the cisplayable data can.ce displayed as
' databaSe_Qisual'informetion-on the teleQisionfset.sc:een in
accordance with proceésing-end commehds focming part of. the

executeable data as interpretted-and-executed by:receiver
o S : i
Functionality can be added to the above described
svstem b? including access for each receiyer 211 to the
public switched telenhone network ‘or szmzlar service.' The-
oublic swltched telephone network 217 adds bzdlrectzonal:tv
to the distributed database system 210 and also adds a
further source of data or at least prov;des a mechanism for

access to a further source or sources of data.

In the part:cular case of the publlc sw:tched telephone 3'i

-network 217 th;s network typzcally :ncludes as an inherent
feature an accounting and debiting mechanism forﬂdata-wh:ch'
passes through the network

Data accessed via the public switched teleohone network.
{PSTN} 217 can be delivered to each receiver 211 bv. means
such ae electrical conductor, fiore optic cable,,sa;ellite
delivery, microwave deliverv or-ﬁobile telephone network
deliverv.

In many counfries today PSTN access to the average
household 212. is still narrow baod {of the order of 5
kilohertz) hoﬁever it is.expected that the effective
"bandwidth of these services will be increased progressively

as optical fibre networks replace electrical conductor
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networks and a]so as. data comnress:on technology advancecﬁﬁl"

In the descrzut;on of examples to. follow additzonal
_ detail and methods of implementat;on 'of receiver 211, the.
packet étructure f&r data sfregm 213 gnd a.complete
‘distributed datab;se system.210 derived fromathése
fundamental'building blocks will ‘be desér;be§.
fig. 8 jllustrates a further example of the distributed
database system of Fig. 1 which serves to illustrate the
diversity of dafa which can be accessed by a user of a
re;eiber'zll when multiple data sources are made available
in the_manné; generally illuétrated and described in
'respect of Fig. 7. |
COnceptua]1§ the reéeiver'zll.can-be thought of as a
~data sorter and selectiﬁe-switch making available.to an end
'user in an eas:ly and often quickly access;ble form. desn:ten
.fthe relativelv ‘narrow bandwidth of at leaQt some of the_ |
. channels'nver which the data must pass. |
In this example receivers 211 can be linked toc a
television-set 519; 2 remote personal computer 250 or a
remote pfinter 221. All of these devices.can receivé data’
from the Vertical RBlanking Interval of a television éignal
broadcast via satellite or aerial 22?. Data.is insérted,
into the Vertical Blanking Interval (for example utilising
the'paCket 31 .transport layer with POST protocol aé later
described in this specification) by high speed data
inserter 223. The inserter can be, for example, a type DBL.
95 which provides an aggregate data rate of greater than

38,400 bits per second.
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gne data Jnserter 223 rece;ves dats from a database
 iocs;ed on file-server compnter 224 The f;le server
computer 22&, in turn, can réceive data frcm~other sources
"viafterminal server 225 receiving information from third.
carty'1nf6rmaticn:suppliers 226. . -

Ordinary television programme material is also schedule
via TV station,scheduling compﬁter:Z?f, and sourced with-
replay machine 228 and videc programme source 229.

-The data thus provided to television seceiver 219, PC
2 ‘printer 221 and/cr d;splav board 230 is clearly
unzdirectional in mature.

In addxtion a bidlrectzonal 31gnal path 231 is prov;ded

-via PSTN 232. A user of a recenver 211 in conjunctzon with-

telev:sion set 219 and telephone handset 233 can- access or

.be our in contact wzth Jnformatlon sources onerat:nalij;;lﬁgﬁ,f;

throuch PABX 234 message bank 235, individual telechone
"system subscriber 236.. N -
"The bldzrectzonal SJQnal path 231 provides a three
~t1ered capacity Firstly, it permits of an outgo;nc messace-
into the PSTN which may or may not elicit a response.
" Secondly. it permits a reguest for information frcm anv -
information source-connected to the PSTN. Information
available may be of any type, eg. pre-recorded aud:o
information, video 1nformatzon via an ADSL svsten. Thir@ly,
. .the signal path permits the setting up of a vVoice call.
A return link processor 237 orchestrates receint.’

supply and confirmation thereof of information accessed via
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F;fheerérﬁféé2{'.fhé return liﬁk‘prcceéscrf237;ﬁéYj'

"fccmmﬁnicafe“ﬁith'fhe file"serverzcohpdterfféi éia'rermiﬁel'”;-.

server 22$ and can also ccmmunicate with financial servicee"
computers.often connected on their own network 238. |
It will be appreciated thaf the informatﬁon services
':made:avéiléble to devices such as remote printer 221 remote
displa?icoera_zso and remote PC 220 are';ﬂ the range of
dataﬁrcadcaet as previously described whereas the

informatJOn resources made available via receiver 211 to

-_telev:sion 219 are of the broader nature prev1ouslv

described w:th part;cular reference to Fig. €.
.Inlorder to give full effect to the capabilities of
'recezvers such ds receiver 13 described with reference to

Fig. 1 and receiver 113 as descr;bed with reference to-

“5;:F1gs. e and 6 and receiver 211 descr:bed w:th reference oL

-Fxgs.“7 and 8 an approcriate data structure should be
imolemented within the packet 31 transnorf Iayer {or other
databroedcast transport layer). A particularly su:table
."object-qriencedﬁ packet siructcre will ﬁow be described.
Figs. 9A to QG.illﬁstrate a specification éor an object
oriented packet structure for use for the“transport:of dara
of any of the.examples of the invention as deecribed above.
Data is fransmitted in the form-af.packers - that is,
as a series of individual messages. each consisting of a:
-number of Bytes in a specified format. This format is
defined bv the protocol being csed. This sectioc describes

the Protocol for Object and Stream Based Transport.
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afnereafter termed POST which is dee:gned specxf:ca]ly for_
:'“databroadcast aonlzcatxons.“: f R ER

-POST packets may be transmitted darectly over the
broadcast medium, or they may be contained within packets
”conforning:to anothe}“protocol.' This”?lajering"'of.
. protocdls allows POST to take advantage of the facilitxesi'
‘provzded by another protoco] that may have been ta;lnred
for a particular medium_or environment.

Since,televieion transnission; and hence databroadcest,
fis unidirebtionai receivers cannot acknowledge ‘the
, successful reception of data. Consequently, a single
tranemlssion is usually repeated an.arbitrary_number of
'timee'tor;edhceﬁthe;;hance of data ioss'e the probability:

. of a packet being corruoted in every retransmission rapidly

“Tﬂdlm;n;shes as repetitzons 1ncrease.n~Asfégoeséivejﬁ--

“'renetltlon needlesslv wastes bandwidth field teste;are
.conducted to determnne the ontlmum number of repeats on a’
given installation. Alternatively, some form of error
cottection'(whete corrupted packets are "repeireé"'et'tne
reoeiﬁer) may be emploved.

_The Protocel for Object and Stream Besed Tranepotf
(POST) is designed'to ﬁnsulate the apnlication deQeloper
from the details of the-databroedcast medium,. end to
facilitate the rapid development of databroadcasrt
applicatians.

- Numerous data services can be broadcast simultaneouslV.

with each service identified by a gervice number. The
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'-ﬂserv:ce number JS an- 1mportant part of the contral

“'551nformatzon assocxated w1th most POST packets.-;A’

-~receiver's ability to receive a particular serVIce can. be
regglated as part of a subscription scheme administered bv
. the:datébroadcast pperator.

POST is based on the assumptzon that data can be
represented in one of tuo ways: as a'contlnuous-stream, ér
as discrete objects. For example, a news artic;e cén bé_
considered an object, while "live" stock market Iinformation
--_c#n be thought' of as a stream. Objects are grcuped

.togethar in clasees defined by the service prov1der.
Object classes could-include file, fax, bztmap..sounégrack
. and programme. | -

.fo support this model, POST defines two types of
.:ijessage that may appear 1n a packet~, fhg Stream:mggsagehg-"
.:and the ObJecf messaae.ﬂ... 3 h R

In addztxon to the Stream and Object ‘message types, a
Command type is provided for high-level control purposes.
_Ir'is very similar:tc the é?ream t?pe,'bu; provides a
command facility independent of actual service data. The
definition and implementation'of commands is left to the
service piqvﬁder. i |

Finé]ly,'a Subscription Control message type is
provided to allow the databroadcast operator to regulafe
recejvers' access to the services available on the system.
Note that this mechanism is completely independent of the

Command message tvpe.
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3~-Each POST packet includes ‘a’ header that"contaans

ﬂ'.varxous conxrol flelds 1nd1cat1nc its format and
1dentifving its contents. For example, every POST packet
includes a Message Type field and a Lenath f;eld. Some of
the informat:on found in ‘the header 'is not reau;red in
‘every packet or in every. 1nsta11at10n.__For.examp;e, if .
-_Posr,packets are carried by an underlying nfotocol that
provides error detection itself, the error detection
"facilities-of POST are not fequired. As oandwidth is at a
} prem;um, unnecessary 1nformatlon and unused portions are
e11m1nated from 1nd1vidua1 oackets whenever oossxble, while
facilzties are prov1ded for the 1nc;ualon of various
additional informat:on where it is-requiredc. N
To achieve this, POST makes use o%.vaniable headers;f'
;-Every header conta;ns essentialfinformation,:plus ak smal]
":1ndicator field 1nd1cat1ng the oresence or absence of
:addlfxonal .optxonal informat:on If not requnred, this
ootlonal information is not included, and only the small
_overhead of the 1nd1cator field Js incurred. "

With reference to Fig. 9A a POST packet generallv
consists of a. oacket header .and a data fxeld or message.,.
and is dellmxted by start and end f1e1ds for
synchronisation. The packet type and format, and other. -
control information such as the.senvice to_nhich the packet
belongs;.are'specified in the'packet héader. A.POST.packe¥
can also contain an erﬁcr check field if the lower level

protocol does. not provide one. This error check., referred
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‘ tglhgfé§;§'fﬁé-CRC'SQt;by;nb'mqéhéL:esfgi;feé:téztb;t
sﬁégigié ﬁéthodifcap be 6@£t§gdiﬁfinét;;ééﬁi;édt11'f

A Subscriptiop chtrqi packet'is.a speciél c%se,
desc?ibed-separately below. -

The packet heaéer'specifies fhe packet type and farmat,
gnd tbg service to which thelfacket is bound. A_number'of
optionél fields are alsn p?ovided. Space is reserved to |
add additional fields and formatr flags.

.the packet header has the format shown in Fig; 9B
(exéept.in_the case of a Subscription Contro} message).

The fielé definitiéns ;re a§ féllow.:- | o

(i) Message Tyéé

The.Message Type fie;d specifies“fhé:typé.of.message

" contained in the packet.

. . »(i%) CRC. Type.

The CRC *Qpe.fieid-iQAiéétes tﬁé.prééénce of a checksum
af.the.end of the packet, and can also .identify thelerfor
detection/correction scheme used.

(1iii) Coﬁpfessioh"

The campression field indic#tes the c¢compression scheme.
if any, applied to the message_field_of the packét.

(1v) Length | | '

The Length field specifies -the length of the message
field. |

(v) Reserved Field

This portion of thé packet header is reserved to allow

future exvansion.
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(vi) “optional Tiela Fiags
- ‘Théae’-flags indicateé the presenée or’ absence of the
vricué pOtionaliheade£'fiélds Qescribéd'laferl

(vii) Service

The service field sééqifies.the'sérvﬁce to which the

packet is bound. If'qan-incorporate'a'service,type-f

"indicator (eg. local/national). Extended service

identification is supported by an optional header field.
(viii)Extenéed,Service
‘The first optional hga&er_field js:used to allow far'-
the expansion of the service fieid."
'(ix) Channel .
'Tﬁe-oytionél.dhannellfield alidws.a Ser&ice'to.be"'-

subdivided for the simultaneous transmiséiqﬁ of multiple

"~ objects or streams.

(3} ..Address

The'éﬁtional Address field allows a packet fo be
directed to a specific receiver.

(xif Séquence |

If the underlying car;ier_protocol does not éﬁppo%t
segquencing {(or is not present),.this oétjonal field can. be
used to seguence packets-. This is most useful in stream
transmissions, as objects have a separate sequencing

mechanism built in.

With reference to Fig. 9C Stream and Command messages

" simplv contain the raw stream or command data. to be

processed as required by the service provider. All contro!



-4 6-

ﬂéinformation relat:ng to the transm:sszon ‘of . the stream
:(most JmDortantlv sequenczng znformat;on) is’ conta:ned zn-""

the packet header.

" The data in the message may be compressed as indicated

- by the Compression field in the packet header. Note that

as any sequencing and other control. information occurs in

the packet header, a receiver can decide whether to discard

a packet before decompression is required.

With reference to Fig. 9D which illustrates an object
meesage. an-object is broadcast by being broken u§ and
tranemittéd as a number of fragments. Accompanying each
fragment is a number called the fragment offset The
fragment offset specifies the position of the fragment
within the object.

" The - advantage of fragmentation is that transm1ss:on
errors can be confined to just a few fragmentq - decoderq
¢an combine the ‘good fragments from each repeat broadcast
to form a complete set.

The optional Channel fiela in tme'packet header can be

used to allow several objects to be transmitted.

' simultaneously on the same service, by assigning each to a

separate channel.

An'Object Message is used to broadcast a fragment of an
object. The message consists of a type field followed bv
theaobject fragment. There are three.fragment types -

Beginning of Object {BOO), Continuation of Object (CO0O).

“and End of Objiect (EOO). Essentially. one BOO fragment
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;jﬁifia;és:fhéfxéénsﬁissibp-qfgphé,ébjégtﬁﬁégﬁefai:pqo'
'ftffragménts:t¥énsféi”thé:agjggffAAfélkéhﬁ_qﬁe??boiffé§525f
'end§ thé:transmission.'{The:ﬁoo frégment may ﬁe smailer_
than the COO fragments. |

. ﬁith reference -to Fig. 9E, the BOO fragment contains’
1nformatzon about the . obJect and the transfer 1tse1f

The field def:nitions of a BOO message are as follows:-
(i) Group

- The Group field zdenfzfzes a group to which this object -
is dzrected. The group can consist of one or more
receive;s.. The grouping scheme is 1ndependent of the POST
pr&tpcol.

(i3) Class

The'Cléss field-?oﬁtains a nuﬁeﬁic“balue that specifies
“P:the obJect's class.. Theivalue'§s.§efjnedfb3.;$? §ervicg o
'vrovxder | - e )

. (ii}) Object Identifiér

The Objecf ID field contains a number that uniguelv
identifies_the objec;; The value ié @efineé by the service
provider. |

(iv) Object Size

The OSject Size field:sﬁecifies the size of the
com?letg object.

{v) Pragment Offset Lengtﬁ

The Fragment Offset Length specifies the length of the
Fragment Offset field of subsequent COO and EO0 fragments,

(vi) Fragment Length
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.J.‘”;The:Fgagéghéviéhgfh.fjelé §pgé;fi§§-thé“siie pf}thét
H'oﬁjécttffégﬁént;-ih'éubsequéﬁf dbé.frééménté: o

(vii) '.'O'b.je_ct CRC

" The Object CRC field contains a cyclic redundancy check
{CRC) of the complete object. It is used after the EOO
fragment is received to confirm that ‘the object has heen
correctly received and assembled.

With reference to Fig:. 9F the cbject broadcast.
continues with “Continuation of Object" (COO} fragments.
.The.last fragment is transmitted as an "End of Object"
(EQO) fragment. 'fhgse two fraément types are identical in
_format. | |

" The field definiéions are as foilows:-

(i) . Ffagment Offset -

'_Ibe_Fragmept Offsetwfield specifies ;héfposigjan of the :
fraément'with;n the object. Fraémeﬁt Offsets start at 2ero
-and increase by one for each fragment.

{ii}) Fragment Data

The Fragment Data field contain§ the actual cbject
fragment.

As.subscription control is a fundamental issue in
subscriber databroadcast serviceé, a special message type
has been dedicated to this facilitv. The formaf of the
Subscription Control message is quite different from the
other message types - the packet header is significant1§

stripped down.

Fig. 9G shows both the packet header and message
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Er __';a@rgctuee's fora Subscription Control message: .
To simplify ‘plocessing,the packet header is similar to
'Uthe firs%‘Fart~of the normai éacke; headen..'Note'that a
packet CRC and"ebmpreséion are provided for.  The packet
Jgngtﬁ fiéld is used, But other packet header fields are
'not'éupported. The &egsage'Typé fjeld.will always indicate
a Subscription Control message.
The fields in the message portion of the packet are
defined as follows:- .
(i) Address
The Addrésé field specifies the receiver to which thé
Subscriptﬁon CO§trolimessage is directed. This ié the'same
.kind of address- that appears: in fhe'optional Add;esé field -
.of the standaré Packet Headerp
Tfhss f;éla'coniains.the actuallsuﬁscrégfion Eontrol
command . Typiéal commnands include éubsqripticn Service;
Unsubscribe Sérvicé, and Unsubscribe Al)l Services.
(iii).CQntiﬁue'-
The Continue field indicates that the message contains
another command.after this_one.'
{iv) Servi&e
The service field spacifies the service to which the
command applies.
(v) Extended Service

This optional field is used to specify an extended

service number.
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- {vi) .Adéiticnal'CAmman¢s

-;;; cgntinue_figld allows multi§lé.cammaﬂds;to-the:éamef
'Hreceiﬁer to be transﬁitteé in a sinéié‘papkétf.:%hése e
‘commands appear consecut;vely in the message, with the
..C§ntinue”fiéidg.seffiﬁ-all but the final command:

Any one of the display processors referred to in the
éxémples of receivers 13, 113, 211 can be implemented’
utilsing VLSI aogic as illustrated in block forﬁ in Pig.
10. - |

Components in Fig. 10 are numbered according to the
first embodiment described with respect with Figs. 1, 2land
. . : .

Ip this impiémeptation CPU 51 can'compriég én.Intel
_.'6?051?C embedded éontfo;ler containing 32_Kbytg_of_'.

:prograhme ﬁemoryf"closely coupled.to"CPU 51 is memory S5
comprising 3128 Kbyvtes of RAM. Additional memory 5§ |
comprising commdnjtation or screen memory services a
-display ang acquisition device comprising .a Plessey MV181S5
Iﬁ pgrfdrmiﬁg'thé function of means for communicating 33.
becoder_meaps 28 comprises an Aitera EPM 5128 deﬁice

whic¢h ﬁééodes the raw packet dafa, se%écﬁé'the aéprqpriate
pééket.31 channel, demultibléxes computer memory addresses
for memory 55, selects .the appropriate programme or dats
portion of ﬁemofy 55 aﬁd writes the.data out to FIFO 47.
' The FIFQ is a QS éf04 IC utilised to buffer incoming packet

31 data destined for CPU 51.

Input ocutput devices include power mart 70 which
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brovides a sotirce of 5 volt bower snd providss printer ' 1.7
output from CPU. 51 |
I2C port 71 p;ovidés infranred rémoée.cont;ol access.
* A DTMF generator 72 attaches to.PSTN interface 73 for’
aialling, modém.signéliing-and generai telepﬁqne'nétwurk
access.-,A'SCART video output 74_provide§'data access to
the tele&isicn set under the control of means for
conmunicating 33.
The above describes only some embodiments of.thé
' p;eseni inQention'ahd-mod;ficatiqﬁs oBvioﬁsﬂto these
skilled in the art can be made therefo witﬁouf departing
from the scope énd.spirit.of the present invention.

INDUSTRIAL APPLICABILITY -

. The -database system and the individual re;eivefs as
. describdd in‘various; émbolinents of ‘the iSpetification ‘are . i
particularly.ﬁéefﬁi.for tﬁé'&isseﬁinati&n gf a broad range
of .information fo the home and office. The information can

be visual or-audible in nature and can be derived from more

than one source.
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-iTia A dlstr;buted database sfstem eomnr;s;ng
a central station for accumulating and dlstributingf-
data on a database, and |
a plur;lity ;f recei;er stations for reéeiving saig
‘data and seiectivelf making available at least portions of
said data in acéordancg with the demands of a'user-of a .
"said receiver station:
wherein sajé central statioﬁ comprises: -a data store
for storing accumulated data from said dataﬁéée; ré#dy for
éjsfribution; processina means for extracting said data
from sald data store ang generatlng a sequent:al data
'stream therew;th for dJstr:butaon, and transmission means
for encodxng and transmitting said séquential-data_stream;
" and | '

.'a said recéiQér station comprisés; decoder means tOo
receive and decode transmiftgd data so as to ;ecoﬁstitute
said database data therefrom: input means for a user of
said receiver.station to,ihput user commands in res§eét of
the demands of .the user to éaid receiver station; receiver
processiﬁg'means for constifuting a database-from said'data
having regard to said user commanés; memorv means for
storing Aata for'constitutigg said database: and means for

communicating selected datra in direct response to said user

commands .
2. The system of claim 1 wherein said decoder means
includes: datra acguisition means for extracting a serial

data stream and ‘a2 synchronising signal from the transmttteﬁ
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a“data decodar to filter out data control

.*Fsignai

'1nformation from said. serial data stream and reconst:tute'
said database ‘data; and transfer means to contanuously
transfer a stream -of reconst:tuted data_to said receiver

: pzocessihg_aeans. ' | | .

.3. The system of claim-2 wherein said.reéedyer processing-.
means inqiudes fufthea decoder means to examine said stream
of reconstifuted data aad extract said index data
therefrom; and database handling means to determine storage
of iodiﬁidual database data in accordance with a prescribed
aigdfifhé} whereby in cesponse to a-decision'to stare of
update said 1nd1v1dual database data, said database |
handlxng means 1s adapted to transfer sa:d 1nd1v1dual

database. data to a requisitenstorage location in said

'-3'memory means and perform contzngency action according to -a ,j}_.

'nrescrabed algorlthm 1nvolvinc changino the structure of

said database €0 as to cantlnuously constitute said

database.

4. The system of clazm 3 whereln said memory means
comprises a predetermined amount of avallable space for
storing communicahle records of the constjcuted database. =
_separate-space foc storing an index table :elating.the
records,.and'a communication memorv for storing records for
said means for communzcatlng

5. The qutem of claim 4vwhere:n said orescrzbed alcortthw
reouires said database handling means to have regard to
available space in said memoay means, and in the absence of

available space, have regard to said user commands as input

* c L M S *
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f‘.ﬁ'wath sazd znnut means. S 3{ 'T Lj?f'&ﬁfmfﬁaf

'.é.' ‘Thé system of " claim 5 where:n said orescr;hedl“ m:fjﬁizﬁfﬁ'
contingency action also includes updating said lndex tcole.
¢ with the index data of said individua]'éatabase data being
stored. . '
7. The system:of claim 6 wherein said input means
processes said user commands and a set of database search
parameters input by a user, parses said const:tuted
database stored within said memory means for communicable
records fclling within said search porameters,'formats the
selecced cecords'in accordance with a prescribed
communication fofmat; and passes said records to said
communication memory. |
. 8. . The systcm of <¢laim 7 wherein.said.means3for
;ffcommunlcatlng accesses. said communzcation memory and
.1nc1udes a character generaczna means to generate
characters for display ourposes in respect of thé
communicable records stored in said displayv memory.
¢. The system of claim 8 whcrein said'inpot means
concinuously parses said constituted database for
additional communicablc records falling within said search
parameters and passec said additional records to said
communication memory for communication purposes in response
to receiving an appropriate user command input by the user.
.10. The systom of claim.9 wherein said prescribed
communication format is separately definable by the

discrete transmission of attribute data from said central

A
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'1.;i; The system of clazm 10 whereln sa:d decher means

-

i%reCelver-nrocessing'means, 1nput means . and means - for_
commun:cat1ng operate concurrently with each other.
12. é database .receiver for a distributed database syetem
of the type defined iﬁ claim 1, said receiver comprising:-
_éecoder means to gecéive and decode data transmitted
te the database receivef to reconstitute database data
therefrom;
input means for receiving and processing user commands
input by a user of said database receive; in respect'of.the
demands of the.user; )
receiver processing means for constxtut:ng a dafabase
from said database data having. regard to said user.
cammands'
memory means for stor:ng database data for constitutnna‘f“
sa:d database; and - |
means for communicatiﬁg selected database data from
said constitured database in direct response to said user
- commands.
13. A method for prcyidiné a.dietributed database for
acceee and searching bv a user compfising:-
aecemulating and distributing data for the database to
a3 vlurality of users:
receiving and aﬁalysing the dietrihuted data in
accordance with the.demandS'of'the'user for selective

- storage of the data;

searching the stored data in response Ta a user command

and ’ - e ——
# ¢ L M S *

having regard to the demands of the user:
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communzcating selected stored data conforming to tha .

—— ]

—56-

'5??d9mands of the- user,,to the user.

i4. A method for rece:ving dxstributed database data and
selectively communicating the same to a user comprising:-
receiving and'dccoding distributed data to reconstitute

datzbase data therefrom:;

réceiving and processing user commands representative
of the demands of ; user;
constituting a database from the database dato having
regard to the usec comnands ;
storing selected databass data for the consficuted
. database; and . |
communicating'selectéd databace.data.from the
constituted dafabaée in‘oiroct response to the user
;commands to. the user.{”
| ig; A dzstributed database system comomisina at least a
primary database in communication via communication means
with a plurality of rcmote receiver stations; each remote
”'recciver,station including storage moéns adapted to sfore
o at leaot a selected portion. of said primary database, each
said receiver station furcher incleding data processing
means adapted to process information stored in said sforage
means.
16. The system of claim 15 further including input means
for a user of a said receiver station and wherein said data
processing means processes information contained in data
sent from said at least primary database and alsc processes

information received from said input means in order to
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"??.determxne which oortions of sa;d data*and Jn what manner'

P

'“3zsa1d oortions of saxd data are to be presented to sa1d 1.:ser:5

by -said receiver statzon.--

17. The system of claim 16 wherein the'communication means

'comorlses a selected port:on of 'a TV. transm;ssion signal.

. 18. The system of claim 17 wherein said storage means is

sufficient to staore substantially,thé contents of saigd

‘primary database.’

19. The svstem of claim 17 wherein said storage means is

' sufficient to store only selected portions of substant;ally

the contents of said primary database.
20. The svstem of clazm 17 where:n the data stored.in said
ori 'ary database comprises mare than one type of data.

21. The system of claim 17 wherein each sa;d remote

5<,;rece1ver stat:on is adapted to recezve and process sazd

'database data ‘and to select1velv receive and process sa:d

stream data..

22. The svstem of claim 186 wherein said communication means

o 1nc1udes ‘a fxrst communicat:on link adapted for

transmxssion of data from. said or:mary database to said
plurality of remote receiver stations and at least 3 second
communications link adapted for communication of data from

said plurality of remote receiver stations to said primary

" database.

23. The system of claim 22 wherein said at least second
communication link additionally is adapted for selective

communication with a plurality of databases.

24. The system of cla:m 22 whereln sa;d atr least seconc
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h-;communicatxon link Js bzdzrect;onal and compr;qes one of‘

- the oublic sw;tched telephone network (PSTN) or cellular o
teleohone network or GSM telephone network. .
25. The system of claim 22 wherein said subscriber stations
connect to said at least second communicatzon link by means
of a microprocessor interface which comprises 2 modem.

26. The system of claim 25 wherein said first
communications link is a high bandwidth link adapted to
transmﬁt ptimary data and secondary data with said primary
data taking:up a major portion of said bandwidth and said
secondary data raking up a minor portion of said bandwidth.
27. The system of claim 26 wherein said at least second |
: copﬁunjcation_iink has a relatively low bapdwidthu

- 28. The svystem of claim 26 wherein said forward
;communicat;ons link compr;ses a TV broadcast s;anal and
.sald primary data comprises broadcast TV 1nformatzon and
sajid secondary data comprises database data.

29. The system of claim 28 wherein said data for
”transmission-oa said at least second copﬁunication link
comprises a data message which may or may not.elicit a.
response.

50. The system-of claim 28 wherein said data for
transmission on said at least second communication link
comprises a regquest for 5nforaation tao be downloaded.

31. The system of claim 28 wherein said data for

transmission on said at least second communication link

initiates a voice call.
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':é | A‘remate recelver seatxen for.use w;th the.dxqtrihutpd
éatabase system of cla;m 15, said receiver stat:on further
“including input means for a user and wherein said data .
processing means processes the information contained in -
data received ffom one or more sources of data and also
processes.informaticn received from said input means in
order to determine which portiocns of said data and in what
‘manner said portions of said data:are to be presented to
said user ﬁy,said receiver station.

"33, The'statién of-claim 32'wherein'said data includes
d:sp]ayahle data and executable data. .

34. The receiver of claim 33 wherein sa:d data can include -
executab]e data adapted for storage in storage meanslnn"
sazd receiver for executnon by saJd receiver station.“"
.'SSL The rece:ver stat:on of clalm 34 where:n sa:d- |
executable data 1nc1udes a control programme adapted to
recegnise.the nature of said Qata-and To updaﬁe and/or
replace portions of said data resident  in said storage
meaﬁs. | |

36. The receiver station of claim 35 wherein said receiver
station receives at least some of said data_by means of a
packet based object oriented protocol.

37 The receiver statien of claim 36 wherein saié data is
categorised in said protocol as either object data or
stream data; .

38. The receiver station of claim 37 wherein said objects
additionallv include command objects and subscription
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