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TECHNIC>.t."" FIELD .... .. ,_· ··._ .·: . ·.··· .. · . 

· ... This invention relates 'to a "distributed: da~abase "syst:em 

· ._~nd · dat:abase rece.iver therefor,· which· has part:icular, but 

no~ exclusive. applicability· t:o· data .·broadcast-ins{ or 

BACKGROUND ART 

The closest' system known t"o t:he appl ic:ant . is a syRtetn 

oft:en referred 'to as 11 telete~t:" .· · The t:eletex"t system 

u-ri l.ises t"he verTical "blanking interval· (VB.I·) of a 

t:elevision transmission for the purposes of broadcast:ing 

predetermined blocks of t:ext material. The blocks of ~P.Xt' 

are organised _as pages .whare ·.each page. provides one· screen·· 

of t:ext.mat:erial. The text' format: for each-page ~e: fixed 

· ·~s. are:· the . .:t9t·a l:·: numbe~····qf · p~ges. ·· of·>text·:;nua.te.r-ia l ·~ .. ,·.The ·:: ... · ~:.: · 
. . . . . . .:. . . . . . . . ~ . ~· . .. . , . . .. . . :, ·.. . . ,' .. . { ; . : . . . . . . . . . . 

pages al"'~ -~l"oadcast repeatedly consecut: ivP.1.Y. No"ted 

defects of ~his kind·of .system include ~he rigidity of thP. 

text in its·page forma"t and also t:hP. significant. delay, 

that can be e11c.o'untered whilst' a ·user waits. for a requested 

page to come around to its timP. fn~ rP.-"transmisnion. 

DISCLOSURE OF INVENTION 

It is an object.of the presen~ invention to ?rovidP. a 

system by which a database can be distributed from a 

c~ntral st~tion with thematically linked daTa ~n one nr 

more users at remote locations ~nd where the user can 

auT~nomously group th~ recejved data for interpr~"tatin~ 

according to the demands of the user in an efficient and 

fas~ manner compa~erl Wit:h prior arT sys~eme. 
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·interpreted broadly ~o include all forms-of information, 

whether it is to be output to the user as text, graphics, 

vide~, audio and whether the data. is for the purposes of 

presen~ation to the user or whether the data has a 

func~ional purpose or computational purpose eg. forms part 

of a system header, a syst:em programme component or t:he ·. 

like. 

Similarly. 'the t:erm "database" is to be interpreted 

broadly as a general source and/or repository •. however 

accessible."of data as defined in its broadest form above. 

In accordance with one broad aspect ~f .t:he presen~ 

invention, there is provided a distributed data~ase-system 

._,·: :,._compris"ing:~ ··:.:·· .. , 
. . · .:.·· .. " ..... ·.· .... 

.... ... : ... 
. . : . 

a -central :station for accumulating and.distributing· 

data ·on a· database, and 

a plurality of receiver station~ for receiving said 

data and s·electively making available at: least portions of 

said data in accordance with the demands of a user of a 

said receiver sta~ion; 

wherein.said central stat:ion comprises: a data st:ore 

for storing acc.umulated .dat:a from said database for 

constjtuting a database, ready for distribution: processing 

means for e~tract:ing said data from said data store and 

~renerat ing a sequen"t ia.1 dat:a s'tream t:herewi th for 

distribution; and transmission mean~ for encoding and 

transmitting said sequent:ial data stream; and 

.. : ... : ..... 
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.. , · ..... ·· ·· .. · ..... ·. ·······a ·said.' r-ec.ctiver.:· st"a1: . .ion ·.<;:o~pr.is~s·'. .... :~·decoder•·.~ea·ns. to· · .. ::_.:·: .. ..,.: .":-; 
··.-·· :: . .. ~e'cei:~e- .. ~~d ~:~·~c~~·e -~-r~~:~·;~:~-~~·.::da1:~· ·s~ -~·~:: ~~- ·~~~~ns-~i ~~t~ · ... :.' .:·-.·. :._. .. ··: .. ·, 

', 

said data·therefrom; inp~~·~eans for a ·user of.said. 

'receiver st:ation to input user commands ··in re"spec't of the 

···demands· of: i;he -user .to said :re~~iver station: receiver 

processing mean~ for const"it:u~ing a ~at:abase ·from said data 

having· regard ~o said user commands; memory means for 

storing ~~ta f~r ~on~tit~ting said database; and means for 

communicating selected data in direct: response to said use~ 

commands . . . 
In accordance wit:h ano~her aspect of th .. p~esenT 

inventi~n, there .is provided a database receiver for a 

disi:r.-i'buted database ~~stern 9f ·th ... t:ype de~ined in the 

preceding .aspect:. of the invent ion compr is_ing: -
. . 

...;· ~ ;:, .. . ~:. •' .· .... decoder~.means 
0

t'O ·receive: and" dec"ode. data·. 1:ranszni t.t:ed .. to ·' ·'" ...... ,:;· 
... : · .... ·· · .. _.:::.: ·.·· . . ··:::.~ . .. : ... ·: ..... ·.· .:: . ·····;.::· .... · .. · ... ·.: .!··· .. :·· .. :.:.: .... ·. :.' · .. ···.:·. ·_ .. ;,, .::· _ _. .. _ ,,.· .. ·:· ...... >···· .. 

t:he. d.at:abase--receiver t:o· recons'tit:u'te· database ·data 

input means fo~ receiving and processing user"commands 

input .by a user of sa.id database receiver· ··in· respect" of the 
. . 

demands of the user;· 

receiver processing means for constituting a da'tabasP. 

from said data having regard to said user commands; 

memory means for st:~ring dat"a for eons~i'tuting said· 

dai:abase: and 

means for communicating select:ed data from said 

const:it:ui:ed database in direct response to said user 

commands. 

In accordancP. wiLh another aspec~ of Lhe inven~ion. 
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ther~ is prov~ded· a niet:hod· ·tor ·~r.ovic;Jing ."a d~s"t:.r.ibu;t"~d 

·d~~abas~~." f~r acd~~·s;· and· ~e~~~hing by ~. ~.ser·· ~o~pr~s.ing: - · 

2!.ccu1nulat·ing· and dis'tributing data from "the .da"1:abase t:o 

a plurality of users: 

receivi~g and analysing the data in accordance with 'the 

demands af. the user for selective storage of the data; 

searching t:he· stored data· in ~esponse to a user command 

having regard to the demands of the user; and . . . . 

." · communiea'ting selee'ted s'tored data conforming t:o the 

~e~ands of.the user, to the user. 

In accordance with a further aspect of the invention, 

the~e is provided a me~hod for receiving distributed 

database data and selectively. commun~eating the.same to a. 

user comprising:-

· . · .reeeivino ··and·.·decod:ina ·dis~l"ibuted·:data 't.o .:reconst"i t·U'te. 
': .. . :.·:·:·· ..... _:--........ · ..... · ~ :: ·.·· .·,, ~· ·.·.·. ·· ..... ·: ... · .. ... . . . .... · .. 
da:tabase da."ta therefrom; 

receiving and.processing user commands representatjve 

of the demands of a user; 

cons'ti~U'tin"g ·a database from the dat:abase dat:a· having 

regard to the user commands; 

sto~ing selected· databasP. data for the const:i~uted 

da"tabase; and 

communicating selec~ed database data from the 

constjtuted dat:abase in direct response to the user 

commands to the user. 

!n a further broad forM of the invention, there l$ 

provided a distributed database system comprising a primary 

· ....... . 
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·:. :'.,.: .. ,.: ... '.·:.··:~; ... ··-_:~~:~~bas~ ~.h~~1:·; ~~_.; .. ~~: :.c~~~:.~.·~·~;~.~.·~:~: ·~~~·. ·:~~tri~~~~f~~·~·:.~n::: .~e.~~S?.· ·:; .. 

·wi ~h a. pl~~~l.i 'ty: of .remote· s~.bsc~i be?; ~t:~tions: -.ea.ch.· rem~t:e : . 
·.~. . . . . . .. · . 

subscriber station i~~luding:storage mea~s .~dapt~d. to s'torP. 

at leas.t a selected portion of said P?:"imary databa~e. each· 

said. s'tation .further ·including data processing means· ." 

adapted to .process information .stored in said storage 

means. 

· In a fur~her broad form of the invention there is 

provided a d~st~ibuted database syst:em c~mp~ising at: least: 

a primary database 'in communication via commu~ication means 

with a pluralit:y of remote receiver stations: each remot:e 

receiver station including sto~age means ~dapted t~ store 

at least a. sele~ted portio~ of .said primary databasel each 
. . . . . . . . . . . . . . . . . 

said recei~er sta~ion further including data processing 

~:· m~~.n~ ·adap.~~d .!=o. proce.~s .. i~f~r~:a.tis;m .. st'~.r.~4.-:.i.n. sel:id. storage .......... . 
. •' .. :·. ·· .. ~ .~ ... :··· .. · . '• .: .. :· .· .. . _: ··~·· :.,::·.·.::· . .. · ~. ~· ·.~· :._. .. · .. ··.::·; f:·· .. ~ .. ::. : .. : ..... ···~· .· .... '. :. · .. :. ·· .... · .. :·; 

maans .: .... 

In a prete·rred form said. sys-c.em further includes input 

means for a user of a ~aid receiver s~aiion and wherein 

said data processing means proc.esses· informat:ion contained 

in ·data sen~ from said at: least primary database· and also 

~rocesses information received from said input means in 

order to determine which portions of said data and in· what 

manner said portions of ~aid data are to b~ presen-ced t:o 

said user by said receiver station. 

In a further broad form of the invention ~here is 

pro~ided a remote receiver station for use with the 

distributed databasP. system, said receiver s~ation turthP.r 

including inpu~ means for a use~ and wherein saic data 
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proc.essing means pr.c;>cesses 1:hE! inforniat ion. con·tained · ~n · 
. . . . . . . . . . 

""delta .. received.· f~Oll'I on~ o·r. more sources Of. data and. also 

processed information received from said _input. means. in 

·order to determine.which por~ions of safd data and in:what 

manner· said portions .of said data are t:o be presen~ed ~~ 

s·~id user ~y said receiver station 

BRIEF DESCRIPTION OF DRAWINGS 

Embodimen~s of the invention will now be described with 

r~ference t:o the accompanying drawings .. wherein: -

Fig. l 

·Fig. 2 

... · ·. ".:,. .... 
:·: ..... 

. ·.. F·igs. ·3a, 3b 

is a schematic block: "diagra_m ~f .a 

distributed database syst:em according t:o a 

first embodiment of the invention: 

. is a s~hematic block diagr~~- of the 

hardwa?"e c~mprising the ·da"tabase rece.:ivei-

. disposed ·~t ·a. rece·;ver·,·station·. ·of Fjg. l;: · . .· .. . .• . . 
.. ·: · .. 

3c are flowchar~s $hewing ~he me~hod pf 

Fig. 3a 

Fig. 3b 

Fig. 3c 

oper~tion of ~he database receiver of Fig. 

2 i"n accordance. wit:h appropr.ia"t:e opera~ing 

softw~re programmed into the receiver 

processor, ~here 

is a flowchart showing ~he me~hod of 

opera~ion of the decoder means; 

-is a flowchart showing ~he method ot 

operation of the receiver processing mean$: 

and 

js a flowchart showing the method of 

operation of the input means and the means 
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Fig. 5 

Fig·. 6 
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the syst:em cf Fig. l including· a modem 

re~urn link·interface to a TV multimedia· 

· ·· .. display processor, 

is a flow chart of· the operatic~ of the 

modem ret:urn link of Fig .. ·4, · 

is a'block diagram of a fu~ther ~xample of 

.the system af Fig. 1 incorporati~g a 

cordless ~elephone handset'; 

is a concept diagram for a system according 

to the i·nvention ·incorporaiing a. return 

link and· more ~han one· saurcP.. of. input: .data 

for the receiver .stations. 

. .. ~ ... :: .. : ·. ··: .. Flg . ."·8 .... 'is.a block· svst:em·.,.(H·aarani'of ·a.--d.ei-a2·1ed·:-· ,_,,;. ·: : .. · 
. . .. . . :· . ·:· . . . .... .. . _...,. ,..; .. ·:.. .. .· ... · ...... , . . ... :" . ; ... · ."'". 

. . . 
implementation ·of.the system of Fig. 7. 

Figs 9A-9G comprise schematic block diagrams of an 

object oriented packet structure fo~ 

transmission.of da~a· adapted for use in 

conjunction with any one of the examples of 

t:he disi:ri buted database syst:me of ·'thP. 

invention, and 

Fig. 10 ·i~ an elRctrical schematic diagram of·thP. 

reeeiv1a1r of Fig .. 8. 

DESCRIPTION OF PREFERRED EMBODIMENTS 

The dis'tri·but'ed dat'abase system of F:ig. l js dj rected 

towards a distributed.daTabase sys~em in the form of a 

datacas~ network and includes a plurali~y of databasP. 
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.· ... -
. As· ·shown in F-ig ~ 1 of the drawings, the ·dis.tribut:~d 

database system 10 comprises a central station ll"for 

accumulating and distributing data for a databasel the 

central station being for example a television broadcast 

scation, and"a plurality of .receiver stations 13,· which are 

specially adapted to include a· database receiver. for 

·receiving the broadcast data from the central station 11 

and selectively communicating the data jn a database format 

to a user located··at the receiver station in·a~cordance 

with thP. demands .of the user. 

··The datacast network utilises television signals to 
. . 

convey digita'l infor?a.a .. tion tor t:ex't displ"ay at the receiver 

stations. In this respect, the central station 11 

. · .. _, .. :_generates' .a·:. stream o:f ·d~ta which -<is ~ncod"ed ·into data~ast : . 
. · :f.. .... . . ·. . . . .. : .• ... •,. 

9ad::e.ts as defined by the World s·tandard Tele'text 

specitica~ion and know as Packet 31 da~a. This data stream 

is inser'ted into the vertical blanking interval· (VB!) of 

the ~~levision·broadcast signal ~ran~mi~ted from the 

central station 11 and is subsequently broadcast over the 

.ether 'to be received by the receiver stations 13 at whjr.h 

are located display screens 15, ·such as television receiver 

sets or video moni~ors on which selected groups of received 

information can be displayed, and remote user interface 

rlevice~ 16, such as keypad controllers or the like. 

The central station ll for the purposes of datacasting 

generally comprises a data $'tOrP. in the form of a computer 

file server 17 w~ich is adapted to accumulate and store 

. .· 



··:··: . 
-·. 

... .. 

-9-

·-:data :i'.n .. t!i~ ·t6r~ ·at· digita·l .. r_ecord~··.i:o· to-i'm ''.th~"~at:aba~e. ·.· .. ·~ ·._.:.:::·~ 

· .. The ·t·~1e .. s~;·ve~ ·11 ·is co~rie~·ted ·t:o··.~-~·~~-~:~~~ing'~~an~· 
in". 't"he "form of ·a data broadcast" ··1nser"ter. Tha · insert:er J 9 _ 

is adapted to extract d·ig~:tal rec.ords in 'the form of 

database data fro'm. t:he· file server .. ·17 ·and generate· a 

.sequet:lt:ial .dat:a ... s:tream from this. database da.~a :for 
. . . 

distribution to the receiver stat:ions. Importan'tly, the. 

inserter is adap~ed to insert this data stream int:o the VBI 

of _t'hQ broadcast 'television signal. This combined signal 

is._ passed or:s ~o .:a transmission me~ris 2.1 which in~ludes 

a~propriat:e modulation and 'transmission circuitry for 

e~coding·and t:ransmitt:ing the sequential data ·stream .via an 

antenna:23 in accordance·wit:h convent:ional·bToadcastina . . . -
pract:ice. 

. : . : ..... · . In· · e~n.ceptual> .t:.er~s,' · ~he;,. d~ ta.~.~s~ >·r~.c~ ~ ve·r: -~ 't··.~a .>. ·· 
. . . .· . . . . . . . . . . ···~ .. "": .. ~ : .. . . : . . . . . :- ·· ... - . :. . 

receiver station 13 generally· compr.ises decoder .means 25, · 

receiver processing means 27,_memory means 29, inpu~ mean$ 
. . 

31 and m~ans for communicating selected database data 33. 

The decoder means 25 is connecTed To an input sysTem 35 

such as a TV tuner which is connected to a receiving 

antenna 37 for the purposes of receiving Transmit:ted data 

broadcast from the central station 11. The decoder means 

is particularly designed 'tO decode t:hA transmitted data so 

as to .reconst:it:ut:·e t'he ·database from t:he transmit:ted data. 

The ~eceivP.r processjng means 27 is designed To 

constitute a database from reconstituted·database data and 

stare thP. same within an appropriate memory location of thP. 

memory means 29. 
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The: i~pu't ~~ans .. 31 -i·~ .assocl.at~d ::t-d:ch· the remo'C.e. ·· 
.. 

co·n~r.ol -'r~tc:efver: int:erfac;e. l6 which. ·.1~· p:ro~'i·d~(i wi'th a 

keypad for .. issuing .usei- commands .. and database search 

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

The 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 ~nd extract 

selected com111unicaple data $.'Cored .'within the m~mo?"y means. 

29 for s~orage within another location ot the memory means 

29 ·in dire·ct response· to the user commands. 

·The means 33 for communicating is.designed. to simply 

. display "the communicable data stored .w~·t:hin the other 

which i~· ~·irectly connected theret:o pursuant"· to the user 

.commands: 

An importan~ considera~ian in t:his embodimen~ with 

~espect 'to 'the data.base da1;a which is· broadcas·t from the 

central station 11 to the receiver stations 13 is that no 

assumptions are made about the nature of the information 

that is to be distributed, except that an individual 

element of the data may have some relationship ~o other 

data elements which is perceivablP. to ~he user. 

~on~equen~ly. this property ~f th~ da~a may allow it to be 

dynamically grouped in rela~ionships which are perceived by 

the user and hence can be acted upon by the issuance of a 

sear~h command by the user aT the rece1ver station. 



·' .. 
I 

-11-

·: ·1mpo~.ta_nt~y. ·=i:.he ·_grqupi~gs -~re ·:not: ·#1xed··._1n··_advanc~··at. t.l:ie· · · · ·:·:. ··· :·· .. · 
. . :· ...... :. . . . . : . .. . .. : .. 

.. .. . ·:.:··~~n1:ral . stati~n. ''.but 'ra th~r· ·are det:e~miried: by". use~:. choice · .. 

apd operation ·of the remote cont'rol interface i1s··a't -the·· 

t-ece·iver stat.ion· end. Thus;· it' is at: the· database receiver 

end that the da.tabase fs c:onsti t:ut:ed :in response to th~·· . 

·user demands 1 · whereby the database ~e~eiver is adapted_ to 

r.eceive, maintain, st'ore and caleula-ee the relationships 

between database data broadcast: to it from the central 

station. 

Each ·logical· elemen"t ·of ··infarma.t:ion ·_which is broadcast 

· is called a data entry and may consist of any number of 

charae:ters. These c:haract:ers are deliver~d by the user 

da'ta portion. of: a .datacast packet ~s defined. by· "the -World 

Standard Teletext: specification . 

.-:·:.:. ·;:··.:: ·. _.::.· ... J:J~w· ~ore pa.~ti~uiari"y·. describi"ng· j:he :cc;>~ppri~nts·· of· the·. '··· ... ·· .. ·., 
.· : . . . . . . . . . . . . . ,: . . . . ·. . . .. . . ·. . . . . . ~· . . . . . . · .. 

database.receiver, reference is made ~o Fig.' 2 of the 

drawings-: 

As shown, . the 'transmitted data· signal a~. re9resented by 

the arrow 39 is received by_. the ant.enna ~7. and· applied t:o 

'the input: sys"tem 3S from which t:he video signal carTying 

~he database data is passed to a data acquisition 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 

fr.om the video signal. as defined in the World Standard 

Telatex~ specification. and to ~econstrucT ~ T~letex~ clock 

which is as a synchronising signal used for further 

~recessing of the se~ial data stream. "The $erial dat~ 
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·stream arid Tel~te~~'.clrick si~~als are passed-via 

. . 
decoder 4S"which.also forms part of the decoder means 25. 

The. packe~ decoder 45 is again of conventional ·design ~o 

~onform to"the ~orld. Standard Teletex~ specification and is 

adapted to ac~ept ~he data stream and Teletex~ clock 

signals and perform a low level 'translation cf the serial 

data stream into byte wide data which in turn is passed 

into a buffer comprising a firs~ in first out (FIFO) memory 

47 via a ~igh speed bidirectional data.bus 49. 

The packet decoder 45 is construc'ted from a varie~y of 

embedded processors using very large-scale integrated 

(VLSI}" ~irc~its,· gate arrays and other processor 

technologies . 

. ·:.·-:.:-.::: :: .·:·.The· FIF.O rnemory.~7 is,.required ·:to prov.ide a··con'tinuous.·.··'·: .... ·.·. 
: . . . . . . . . . . . . 

",•, • o•" : •' I o 

ou'tput· data stream of ·database dat:a from the sporadic inpu:t 

data str.eam which comprises bUt'S~.S of :pa·cke"CS of da'ta 

decoded from the VBI of the ~ransmit'ted data signal. The 

packets of data consist ·of characters that represent 

database data and ·other special data broadcasting 

information. The special data broadcasting informa~ion 

includes framing codes, data channel groups and cyclic 

redu.ndancy checksums. Accordingly, it is only the databasP 

data which is used for the purposes of constituting the 

database and which. i,s further processed by the databasP. 

receiver, 'the other special data broadcast information 

being provided 'to enable correct processing of the database 

data in accordance with standard data communication~. 
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. . 
.. · .. : .: ...... ;: ... A" 'central pr·oc~ssing. un:i t 5.i':·-is .. co.nn'ect:ed ·:to 

: .:· ..... : / : . ,. :' · ... · ..... : .. :: __ ~ .. ·•· . . . ~. _: ... :.-.· .... _.;. :'_. ' .. 
'the :·packet: '' ) : : .; .. :., 

.. . . .. ; . 
.. 

.. _"decoder··45·"via a ."h1gh baridw~dth ·t?us :··.·.The CPU. Sl provides 

the principle computi~g .element .of the da~abase receiver 

and· thus forms· ·part of the decoder means 25, receiver . 

.. ·_processing· means· 2'7 ,':-.input: means 31 ·and the means 33 for " 

communica:t !ng. 

The CPO Sl·int:eracts wi~h the ·~emory means 29 a~ par~ 

of .its operations as the receiver processing means 27, 

input means 31 and the means 33 for commun~cating. The 

·me~or~ ~e~ns ~~is divided into two me~ories, one being a 

large database memory 55 which is connected to the CPU _51 

via a high speed· bus 57 and the other is a communication 

.. memory 59"which is. also connected t:o the. CPU ·51 by a 

dis~~ete high speed bus 61. 
. . 

· ·: :.'. .. \ ". ><·· Ope~at:i~~ ·of'. the CPU 51 forms ".cart . .. of ·t:he"dec:ader "means 
. . . .. · .. ,··· .. .: . ... . . . ~ ..... : . ~- . ~~- :. •, .. . ::·· . . . ... :. . . ·.' 

25· ·by. including 'the construct~on. of .. a data stream. which 'is 

restricted ~o reconstituting dat:abase data only. The CPU 

51 cont:inuously r~ads database da~a from the FIFO memory 47 

·when d·ata .. .is. a'7ailable in· the .FIFO and makes that: data 

available for further ·processing by the receiver processing 

mean~. 27 by transfer means. 

The database data which is processed by the CPU 51 in 

lt:s opera~ion as ~he receiver processing means 27 ·is 

actually divided ·int:o displayable reco~ds of the 

constit:ut:ed database· and index data relating these records. 

The d~tabase memory 55 is used to store a prescribed number 

of ~he displayable recordR ~nd ~he associated index da~a 

.~hereof in a separate table which is used for searching and 

··:·::' ::·;R 0 

: . .. .. 
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retrievi~g ~he display~ble ~e~ords. . .. . · . 
. . . 

In i t:s ~peration as· .the receiver proc.ess'ing· means 2·7 ~­

the CPU 51 includes·a .number of software programm.s.which 

perform discrete.processes in respect ot ~he stream of 

reconstituted database data received· from the transfer 

means. Moreover, the receiver processing .means includes 

further decoder mean~.to examine the stream of 

reconstituted database data and to ·e~trac~ index data 

ther~from, and database handli'ng means -to determine ·the 

stor~ge of individual database data in accordance with the 

prescribed algorithm. This a~gorithm generally involves 

.the database handling means to store individual data 

entries of database data at a requisite storage location in 

t'he database mem_or.y 5~. so as ~o co~sti tu'te a· database and 

t:9_-:·p~r.t9r~, ·presc:ribe.d ·.con"tingency CilC'tiqn·. ~~volving ~hanging. 
·· ... ;• .· ·. . . . · .. :. . . . . . . 

. . 
the structure ·of the database conTinuously in response·to. 

new incoming database data having reg~rd to the user 

demands. The operation·of the receiver processing mean~ 27 

will be de~cribed,in more detail later. 

In its operation as part of ·the inpu"t means 31. the CPU 

51 provides 'the proce$sing for the input means 31 in 

relation to the sea~ching and retrieving of the displayablP 

records stored wi'thin the database memory 55 by the 

receiver processing means 27. Thes~ processing func~ions. 

are performed in accordance with a software programme and 

will be described· later. 

The input means 31 includes approp~iate interface 

decoding circuitry (not shown) tor receiving user commands 
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:. ·.· ···. sign19:lE! ·1~put ·_thereto· by the·. remote control int:e.rfacP. l 6 •. 
·:. .... . •. · •.•. ._":.~<j:;t ... :.;. •. 1;,~-: .. .:"·: •• • •• • ....... : • : •• 

.. 

;.ihi"ch is. corinect~d. tc) the· CPU ·s1 ·."f·o~: dire~·t processing· .in 

accordance wi~h the.aforemen~ioned software programme. 
. . 

-The means 33 for communicating selected database data 

of the database· const:i_tuted by the receive_r· process~ng 

means 27 includes a ~haracter generatinv means 63 to 

generate characters for display~ng on the display screen 15 

. in_.respe~t of the displayable t-ecor~ stored in .. the 

communication.m~mory 59. Accordingly, the communication 

. memory 59 stores selected displayable pata records 

retrieved ~rom the database memory 55 in accordance with 

the user commands ·input by the user under the o~eration of 
. . 

the inpu't means 31.. This memory mir?-ors "the information 

. ··'°'h~c}?. i~ displa-y:ed on the display :Screen 15, ·.wheJ:eby the. 

· .. ··: . .",;.::·.:~at.a s·tored, 'therein· under:··. operation'..of. ~h.e .CPU_..~·i-.·.-.. i·!!!". r_ead · . 
·~: :. ·~ . . .. : .. . : . '• . . ... : . . .. . . . . . , . . .. . . . . .··. '. . . .. 

by 'the ·ch~rac'ter generating· means 63 "in" "acco~dan~e with the 

con~rol signals input there~o via bus line 65 from· the CPU· 

51 .. The character generating means 63 is of conventional 

design being used to produce the actual character display 

signals for _the display screen 15. 

As indicated above 'the ope.ra-rion of 1:he database 

receiver is determined by the sof"tware programmed into the 

CPU ·s.1 which now will be. described generally with referencP. 

~o the flowcharts shown in Fig. 3 of the drawings .. 

The_opera~ian of ~he databasP. receiver is divided intp 

~hree main areas. The firs~ of these is to operate the 

decoder means 256 to receive and process intormatjon 

broadcast to i't from the central station 11. The second of 

. ~ .. · . . .: .... 



. . ~':'· 

-16-

these. is -r9: opera~e. ·t:he. recei~er. 'processing means ··27 to 
.. .., ····~· ............ . 

control :tlie··storage· of thi~ information· ''to constl.tute ~ 

databasa within the database receiver. The·third of these. 

is· to opera'te the input means 31 to enable the ex~ra~~ion · 

of· informat:.ion from 'this da"tabase for the pur~o~es of · 

communication ~y means of Vi$ual display in accordance with 

the direct demands of the user and to operat:e the means 33 

for communicati~g the selected records from the database. 

These three main functional areas all operate concurrently 

·an".1 _conti.nuouS!lY .with each other to p?-ovide f_or optimum 

efficiency and speed from the user viewpoint. 

With respect to the first area, reference is made to 

Fig. 3a of 1:he d~awings .which shows the order· in which the 

data· recep~ion functions occur. 

·.· .... ·:When .processing is: commenced ·several memories· need to 
. . . . . . . . . .. •:' . . . . : . . .. . .. · ... 

· be· -ini t i'al ised and da'ta pat:hs set' Ut> to al low. "the reception . . . 
of da.ta. Accordingly, as represen"ted at block 67, the 

software initialises t:he FIFO memory 47, the parameters of 

the dat~base·memory ~5 and communic~tion or screen me~ory 

59 and· the video e~tract:ion circui~s of the video inpu~ 

processor 41. 

Once the memories are set up, an embedded loop for t:he 

acquisition of data· is entered as represented by block 69 

for receiving the· "packet 31" packets of dat:a from :thP. 

video input processor 41. This loop also recombines t:he 

"packet" 31" data as represented by block 71 int'o a fit:ream 

of database da~a from which the special data broadcast 

informa~ion is fjl~ered out for processing by the receiver 

.· ... : .. .-.. : ... 
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· ... _.·;. ;.:._-·~~ocP.ssl.na· mean"s: ·27 .... ."This .. s't'ream ·ot ""databas·e ;da"ta . js .. · then .... , : :: 

..... :.: .. >~as.sad. ·on:~ ·th~·:. ~~~on~" -~~ea.~·~ ::~P~.~~~-.ion.;".: .. ~~ .. -~~-~~~~e~t.ed by:.". 

· blocll: ·73. 

Wi 'th respect tQ the· second area, · ·r:ef erence is made t:o 

Fig. 3b of.the drawings which.sJ'.iows 'the order in: which 'the 

further decoding and data handling·funct:ions occuT. The 

receiver processing means 27 receives ~he serial database· 

da~a resulting from the data reception.process and. 

pr~ce~~es ~his data ~o constitute the database. Moreover, 
.. 

. the resu·Jtant' stream· o.f. database data •is examineq. so .'tha't 

the displayable records and the index data are separa't'ely 

extracted as represent'ed at block 75. 

The storage. ,of ext:ract·ed indiv.idual .. database -dat:a: is 

'then determined in accordance. with the prescribed algorithm. 

.. ' 

.. ·.··.:· 

· :-.. :. ·-· .. si~ce· _t:he ... da 'tab11se ,·memory:;,· al~hou-g:ti ~large'·: is .. ~ ~mp:e9 · i~ . · "'" ·: '. '. .. ·'. :' 
.. •' . ... . . • . . . . : ·, : .. ·." . . . •.. :·. · .. . =:· •· . .. : . ...... :· .. • .'.: . ·•· • ... . :' •• . . 

size and hence-cannot store'every displayable-record which 

is broadcast and received by the database receiver·. Thus, 

the algorithm is required to calculate which records that 

h~ve aiready ·been.stored wit:hin·the dat~bas~ memory. 55 can 

be delet:ed and oyerwr:i t:t:en by new database. data. The main 

param~ter of t:he algorithm for determining the.replacement 

of da~abase dat:a is the ~articular thematic link of t:ha 

displayable record of the dat:abase data entry to a set' of 

database search. parameters.which have been input; -with 'the 

user· commands by a user using the remot:e control intertac~ 

]6. 

A~ represented by block 77, the algorithm proceeds with 

the da~abase handling m~ans determining whether there is 
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.. ··a~y ·free.spa~~·available .in t:he ·data~a~e-m~~oi;y 55.f·or 

··storing' d'isplayable records and t:he'-·index data thereof. 

space is avajlable, then the individually extracted 

. : . 

displayable records and.index data therefor from the 

incoming database data entr~ stream is' s~ored in the 

database memo~y as represented at block 79. If the 

database .memo~y 55 is full. then t:he database handling 

means refers to .the search paramet:ers which correspond to 

the current input user commands, if they exist, as 
.. 

represented by.block 81. If the incoming record is deemed 

to be relevant in the light'of the search parameters, then 

the database handling means calculates which records may be 

deleted and. overwritten by the incoming rec~rd and replace 

the old record with the new record • 

.. ~i~h a-riy"·new. dat:abase da_ta ··.which :is·. to be ~.tored·, as 

?'epresented at 79; the displayable ?"ecord ·extracted from 

the da~a is t:ransferred to the dat:abase memory 55 and 

st.ored at a prescribed memory location. Concurrently with 

this, the ·extracted index data associat:ed with the 

displayable record is entered into an index table which is 

also stored within. the database memory 55p 

The database index table is most important as i~ 

contains inde~es to all of the displayable ·records a$ they 

exist with~n the database memory at any particular instant 

of 'time. c;:onsequently the database index table is changed 

and updated simultaneously wit:h t:he changing and u~dating· 

of displayable records so tha't ·the existing displayabla 

records wit:hin the database memory can be searched directly 



-19-

... ··'.'in ·~_esponse ·to'·user commands~-· .. . .. . .. . , .... 

. · -

data within the database memory, the .receiver processing 

means returns to examining incoming database data as 

represen-ted at: 7 5 • 

A· user can make a req~es~. for the communication of $Ome 

'of t=he informat'ion contained within t:he database at: any 

time .. Thus the third area or process is designed to 

respond .t:o these user commands by searching the ·database in 
. . 

accordance with the search" parameters input: with the user 

· commands and extracting displayable records which fall 

Within the scope of ~he search parameters for ·Viewing by 

.user. 

As shown ~n Fig. 3c of the drawings, ~he proc~ss as 

.·performed: by· ·t:he._ input: means· :fi.rs'tlY:.'invol.ves .monitoring 
··.. .. . . . . . . . ·: . . . . •,. . : . . . . . ·. ·. . . .. : :'.:: . . .. , '·. . . . . : .... ··. . . . . .· .. 

any user eo~mands which are ·inpui ~o the database.receiver, 

as represen~ed at block 83. In this respect, a user has a 

choice of displaying records stored within the database 

memory 55 which fall wit.hin a set of sear.ch· parameters 

defined by the user commands. Accordingly when the 

appropriate user command is received via the interface 

·decoding cjrcui~ry of the input means 31. the search 

paramet:ers are updated or. es-ta bl ished as represented at 85 

and the daTabase memory 55 parsed for displayable records 

which fall within the established search parameters, as 

representP.d at 81. Whenever a displayable rAccrd is found 

t:hat: fall~ within the search parameters. t:he displayabl~ 

record i's f·ormatt:ed and passed· ~o t:he communicat:.i.on memory 

:· .. · 

·.· . .. 
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···. S9 ·'which .. is:represerrted ·by 'block ... 89 .· .. ·As .. previously:· , . 

~~:scribe·~· •. 't~e ~~m~~~i~~-1:io·~ ·nie~~ry·.~~·":;~~-· ~~~·d:. ~~ ··g~nerat·e· 
the us~r display and jt is only displayable ~ecords which 

are ·stored within the communication memory 59 that are 

act~ally displayed. 

The communication process is performed .. by the means 33 

for comMunicating databa~e records and initially .involved 

f(')rma1"ting the communic:a't ion meMO!'Y 59. a~c:ord'ing to a· 

pt"esc~ibed communi.c:at~on or display format a~cording to 

u~er commands as.is·appropriate as-represented at block 93 

·and then communicating the result using the character 

generating mean~· 63 on the display screen lS as represented 

... a-r block 95. 

I~ is possible that more displayable records exis~ that 

.ma1:ch "tne :search ·par.ame~ers , .. ~in~e ~he.: database ·is ..... · . 
•.· .. .,. ·· .. · .. . . . . :.·. 

continuously· being updated.with database· data broadcast· 

from the central s'tation 11. In order to accommodate this 

situa~ion, particularly as only a por~ion of the t'otal 

database data is actually c~pable of being stored ·within 

the database memory 55, and t~at further time .is required 

in orde~ tor the constitution of the database to be focused. 

on the particular search parameters to store broadcas~ 

da~abase data which pre~iously was deemed not to be · 
. . 

relevant, facll .i ty is madP. for the us'er tn .input' us~r 

commands which allow .. sc.rolling up or down .through the 

·displayed list of record~. Consequently, as morP. record~ 

are located from the dynamic qatabase which match the 

search parameters these arP. paR$ed ~o the communication 
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.... ~inory 59 .t~ .. be·:added·>o~'to: t·he. encl -·:C:,t. the. :li~ft· .r.ecord~:·'to· '· ... 
. . . . . : . : . . ·~~f..... . . ·.·:·.· . . . . . . . .. . . . . . ·: . ... . . . . . . . .. 

. · ··be· displayed -or·'which"·ar.e being di~playeq :and ."sub~equently -.. .. · :·-.. ·. 

are displayed at·· th~. appropria'i_e ~ime to. synehronis~ w.j. t:h 

scrolling by the user·.· ·This step is represented by· block 

97 where addi.tional ·d~spl~yabl.e recorc:ls are ~u:!ded".and 

subsequ~ntly display~d-

Wi t:h _respect to the. fo_rma1:ting ot the displ~yed records 

as 1'.'epresented at. blQck ~l, .1:his forma:tting is performed . 

according t"o a prescribed £ormat which is pre-sto~ed in 'the 

·.database t-eceiver... This communication ··format is definable.· 

separately·by appropria~e control data. broadcas~ from 'thP. 

cen1:ral S"cation 11. ·Whenever consider~d appropriate . 

... ~~P~~~~ntly, "it.· does ~o~ · ac~~~p~ny. ·ea~h-:da~apa~e·· d~:t:a _._ ..... ·· 

. entry, hence m.aximis~ng the. volume. of ·:database data wh"ich 

· ·· · .. · .. ,.is_= ;~T.:'.la~c~~t: :anc( .fien~~Lg.r~at:.1y· :.imp~~~~ng :.'t~.e ·:ef'f i.c:i.enc:.y-"of ...... · 
. .. . · ... ·.. .. . ..... · ... · .·: .;:·.~:··.:.... .. ... . . .. · .. -...... ~ ·:·-:.-: ... · · .. .-~···_.·: .. : ......... · .. 

the system. 

I~ should be appreciated ~haT ~he prP.sent: invention 
. . 

described with respect to t:he first: embodiment has many 

adv·ant:ages over .pr~vious dist:ribu.t:e~ ·database syste'ms such 

as Video'tex arid Tel·etext. Moreover, t:he particular concept' 

of using a data record as the basic l_ogic uni"t rather t:han 

a fully formatt:e~ _page, as is the case with-Teletext, 

provides for mor~ records·~o be ~ransmi~ted more quickly. 

This is especially useful it the records are small such as 

in small adver~ise~ents.· 

Furthermore, the particular me~hod of processing the 

received information and determining storage befor~ 

displaying the same and the me~hodology of searching and 

·.•· · . 
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'd.i.spla.y.i.,ng, se.~.'eet:ed l'

0

eCC?rds :·jn~~e.~d, of .. c'?m~l.e~e ~~ge~.~·· ·:. 
d..... '• 

· ··o~ercomes"· th~ .111a:ny lirni~·ations of Telet:ext·.: ·.Accordingly in 

the present system, the m~jority of data ~hich is. '• 

transmitted are actual displayable records, w~ereas this ·is. 

not: the·case in Teletext.· Moreover·in Teletext:, the pages 

for eventual display are. pre.-formatt.ed at the central 

station and therefore are transmitted as complete pages 

with display information, formatting charac~ers· and displ~y 
. . 

colours. Thus, normally.a larg~ amount of empty space must 

be transmi t:ted in. every. page that is transm.i tt:ed making the 

T.ele'text' .me'thod of broadcasting extremely ineffic~ent. 

Consequent~y, by using t:he present ~nvention,' a 
'• 

da't·a'bas.e 'structur.~. is: bu·ilt up within. 'the 'database .receiver:.· 

which. can 9.e perceived by ~ user .to have many levels. Thu$ 
. . 

.·: .. ,. . ·a ·u·se~ .. ·'!l·ay generate a new ·Je~el by "input't~~g ·~.search· 
.. . . . .: .. '. . : : ,' . . . . . . . ··.: "'.: ···: . : . 

request command and·: the sear~h parameters-. fo~ "t:he search.· 

requ~st. Cqnversely. a user can re~race pas~.searches by 

recalling previous levels, since 1:he database da'ta relied 

upon .. · is· st.1 l l s'tored within 'the ·da'ta.ba~e. memory. Thus a 

hierarc~y of a theoretically unlimited extent of 

information can be bu11T up. 

Another feature of the present embodimen~ is that every 

"packet 31" decoder 45 has a subscriber address which is 

defined in the World Standard Teletext specification. 

ThjR address comprises a unique number WhlC:h is c:onta.ined 

within circuits associated with the microprocessor thereof. 

The exis~ence of these numbers means ~ha~ the cen~ral 

,. .... 
" . 
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· ·, ., .... : .. · st:'atic;>n ·ma:y"add.ress"·a·;p~r1;ic.µl,a.r"user .. or. set of .. users·.'a~ 

"· - . :_..i-ec·~·i:~e~" ~~~~~~~~ .. i~ ·· ~~~ -"~~~~rl~t. i~for~~-~·ori. fl~~ ~s·· 
· require~; . Therefo~e ·a ·means is provided .. by which. the · · 

·central station· can control the'.destination of.information 

and .therebv·:allow" for ·subscrip'tion co'lleetion schemes to· be . . . . . 

$et up tQ. facilit~te. the_ ~o~er·cial implementat:'ion of. the . . 

system .• 

. In one· e~mple of such an implement~tion, initial~y t~o 

dat:a st:reams will' be broadcast from. t:he cen·tral station. 

·.One s_treain contains subscript::ion·. data where ac:cess .. is on)y 

av·ai lable after payment ot a prescribed subscrfpt:ion fee 

and enabling of the database.receiver, and ~he other stream 

is ··free· to. ·air.'. In .other .word~: tpere -~s .a f.r~e .compon~~t. 

and a subsc~ip'tion componen~ ~hereby providjng 'two tiers of . . : . . .. . . 

: . ... ·. ~ : . " : .. ~: ·::. 
·· .. · '•• .. ·' .. 

. . .. . ·. ·: ... :. · .. · .:· . .. ... . ......... . 

· channel· selected on the TV) the da'tabase receiver displays 

thP. initial menu on the display· screen of the TV ·or 

'displ_a_ys a: flashing icon. which' shows that 'data has _been 

received and is available for processing or display. Each-

menu item has a ~wo digi·t -code number ( ie. 'there can be up 

to 100 categories: 00 ·- 99 in total). For example 

ca'tegory 00 may be ·class1"fied ·advertising on. the free .or 

ba~ic ·tier, cate.go-ry 01 may be a "Yell.ow Pages" typP. 

services directory and ca~egory 02 ·may be the newspaper. 

Categories 03 - •• may be the remainder of the free 

services. Categories •• - 99 (if all 100 categories are 

used) may be The subscription services and ara not 

.· · ... · .. 

. . . . ~ . . ·. 
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.; : ... ,. ". :.acc.e~.si.ble . t9 a non...:subs'criber. :~ 'l"~ese: ca'tegor~es· appec:i:i_-· ~n .': . 

· "·" ·,. _,.· ~~e· ~·dr~en .:an·~ a~e design~t:ed: in so~~~ m~~~~r" ~s. a. . ..... " 
. . 

. · .. subscript'iari ·service,· ie. there will be a block denying 

access.to those categories to a free service user only~ 

.This initial menu is be .transmi~ted with the data and may 

chang.e fr~m time t:o ·'time as ca~egor_ies are added or 

deleted . 

.· 

. Once a user has made the ini~ial selection by keying in 

.~he appropri.ate 'two digit· cod~ as a user. command on the 

··. ·remo~~ contro~ ·interface~ a $econd menu.will appear. 

offering ~ub-ca'tegories of 'the initial· choice. Again each 

sub-catego~y is designated by a two digit code. A~ the 

·level of sub-ca~egories, all ch.oices are·available,., ie. . : ' . . . 

· there beipg no distinct1on between free and subscription . . . . . . . . . 

: .... :> .·~e:rv.ices ·" · :ay· way of exampl~. within ca~egory. oo ,.'. ie ... · .. " ..... · ... · ... 
. •. ..,·_:. :-.: !_·. . . ·. . : ·. • . . . .• . . . ;. . • • . • . : . .·• . • . ·. • . . . . · ... ·.· . 

... classjfied. advert:ising. the·first sub-~ategory menu will 

·offer the ,.range .of class·ific:ations, eg. for ·sale, real 

est:at"e (for sale and .rental), motor vehicles and 

employment. Each fi~st level sub-category will ~e 

presen:ted in blacks determined by the size of the database, 

eg. real estate A-C, or sale T-Z. Further differentia~ion 

in~o location, product, etc., will occur aT the level of 

the next sub-category ~enu. Similarly the first level sub-

·category menu for category 02 {~ewspaper) will offer thP 

various sections of a newspaper .eg •• sport, finance 

(international anc ·domestic}, world news, poli~ics (State 

and Federal~. etc. Subsequent· sub-ca~egor¥ menus will 

effec~ively allow scanning of ~hp,· newspaper by eg. company 
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. · ... ". ·. ·'.".~:···name •. pol it ici.an. ·. count"ry,. ,.·~oo'tball .. code; .etc·.:,: S~b-:-:· '. ·. : 
· . . ·:·· ......... · .... ··.. : ..... ,,.~·.···~:...~,;.·~·· .. ·.. . . . . ·.· : . ......... ~ · ... : . .. · .. . 

· · . · .. ;· 'C:?lt:ego·ry menus ·.wil~. be t:.ransmi t:ted wi t:n '"the ·d.ata.: -in· -the·· .. .. 

same manner as the.initial.menu·, allowing :the: available····· 
0 0 N 0 

opt:·ions to be altered ·as required to perform t:o a changing 

··database. 

At the level of all sub-categories, there is a maximum 

of 98 choices' ·availal;>le .< 01-98}. In acidi ti on to. the sub-

cR-t:egory choices (all JP.Ve.ls), t~o digit .codes (00 and 99} 

are reserved for exit:·comments. · One enables the user to 

·r.e1:urn .-to the· ·openi~g .~enu, ·. t:he. other to ini tiata. 
. . 

processing without: the inputting of any fu.rther sub-

category information. ThP.. exit: .. commands appear ··as s'eparatP. 

··keys. on 1;he remote. control.ler int:erfa7e marked 11 ex~t". ~and .. 

. . ''process•~. respectively.. The .-exi 't .command .. is able to be 

. .. 
0 oM'··: 0 ···: 

... ~ .... , .. :">used: 'to· .leave-· ·a.· :display· pag~·. and: return ':~o-';~he·.:.ini.tia~ .. :.':: . .' . ._· ..... ·:·.":: ........ ; 
.... ·.. ., . . ,. : . . . . . . . . . . . . . . . ~-. ... . . . . . . . . . .· . .. . . . . : . : ·: .. :; ' . :· . . . . : . . . . . :. - . . . .. . . ,• ·. . : : . '• . . . : ..... · 

:·menu. Consequently the sub-c:ategC">ry menn screen displays 
. .. 

up to· 98 choices plus prompts for the user of the ~wo 

screen exit keys. The remot:e control interface also ha~ 

"page. Up 11 an~· "page" down" ... (QT "next:" and 11preViOUSH} keys 

t:O allow scrolling through large'classifications. 

Once the "process" key has been· used. (aut:oma~ically 

when there are not: further sub-category menus availabl~ on 

t:he pathway selected by the user) the database.receiver 

generates a display of.all the information meeting the 

criteria. determined ~y the category/sub-category selection· 

~recess. depending on the nature of ~he information 

pro~lided. In so~e instances there will be no sub-

categories a't all WhilsT in o~hers there may be up t"o fOllT. 
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.... ·:: By ad~pt ing. · t:he ·p::resent "'technique· ~f ... st:oring . .databasP. '· 

.·.:~a·~~-- ~i ~-~in· th~ ··~fota~ase 111emo~~, -~~bc~ssi~g·:·~~~~-: ~s · k~~~ -~ci · 
an absolute minimum before the first screen of selec~ftd 

·information is available to the user. 

··It should ·be· appreciated that the present embodiment 

provides for ·the expansion of the services available as 

descr.ibed ·in the above example in ·terms of .the size of ''the 

database. In this respect the database receiver is capable 

:of looking .for data on any of the channels wi 't.hin the· RF· 

r~nge ~t th~ television userr Thus the database rece~ver 

is_ designed to have _thP. ~bilit:y to draw informat:ion from a 

number of carrier VBis or from a full field data broadcast. 

-~Hth reference to· F~g.: 4. _a further example .of _the . 

d~_stribut:ed ~atabase system of .Fig ... 1 ·1s provided which 

•. : . :: ,.,:<"iiic~·rpo~ates ·a :.retur.n :link;· 
.. ·. : . : . . ~ . .... . . . : . ~ .. . ... 

. · .. ·. ; . ·: .... : ~ : : :' .. .. . . .: .. : .. : .. ··~· .. 
. .... 

In the c:on'text: ·of TV mul 'timedia ~hi.ch .receives ·forwa·rd 

directi_onal .. i'nformation f~om a high bandwid'th ·broadcas;t 

(poin~ to multipoint:) channel carrying RDS. TV packet 31 or 

-~heir d'igital domain equivalents· (MPEG. MPE~2 and 

Orthogonal freque.ncy division multiple'< broadcast dat:a 

pac~et~), for interacti.vi ty a point· to point return l.ink is 

needed. This return link communication can be ot · 

comparatively low speed .. 

A return link basad upon a low speed frequency ~r phasP 

shift keyed signal which uses st:andard signalling but is 

capable of only unidirect:ional operation may be constructed 

with rela~ively few par~s. 

With ref~rence to Fig. 4 a·m1ltimedia TV appara~us JlO 
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> ···: ·· ... _::;_::~o~pr~ses· a .·Tv ·stat' ion i.13 · -in forward· C:Qmm~nic~tion; with" ·a··. ·. ":.-: ·.·. ·· .. 

·: · ·:_::<:,.: ... :: ... m~l t.im·~~-i~::'.~~·:,.·set ~-.i·13 by ··~ay .·of··.;v. s.fg~,~l:·.':1·~2·:~: . .-.:·:·;·._.:·: ..... · ... · .· .. ·· .. : ... 

TV signal. 112 is com~unj cate~ ·via aerial -.114 to a ·tuner: 

127 ·Of a.' mul"timedia TV set whic:h is adapted· to .be 'tuned to 

·· · .. ~- TV signa·l .·of a ·particular tele~ision· channei and t«? 

de.liver video and audio· inf~rmation der·ived f'r.om tha'I'. 

~hannei·. · Th~. multimedia TV a~par.~tus 11<? .additi_onally 

~ncludes a multimedia microprocessor 123 which is adapted. 

to.derive data delivered via TV signal· 112 f.rom database 

118 ·.and 'tO .instr':lc:t. the generation of. a da~abase visual. 

inforJiiati.on· s'ign~l l 17 based on that' data for disp.lay on 

·· d.is.pl~y i 1s: 

. · .. ; _.· · In thi~·· ·examp~e; : :th~ dis'play:.·pr?ce~S·C?r·: l"l.·S: c.omprises ··~·.;. :. · ... ··_: ... ,..: . 
. . . 

microprocessor 123 in communication with a data·acauisition · . 
~ . . . . . . . . : . . ~ . . . . :· . . 

..... ·.: , < .. ,_. '· dP.v~e~ ·<] ~1:~_. -~_,: d.is_pl~y .-ge~erat:~r·. ~lr'Jd·:·~.isp.lay,":J!lem9·r:Y:. ···.1"3l, · 13·0 .. ~ ... :·:·;>,;· .. ::': 

.... '..·: '. ~-·· ... ~~~p~~~·;v~~-;:·' ~~-d :~~ ... ~~-~~.--~~~r~-~-~- -~~~-~-~~·· ··-;_·~~:·_. · .. · .; ~ ~-~ :-'. -~:~-~~~··. -~ 27 .. ::.:. ··:·.<: ·. 

receives a TV.signal 11?. and. de~ives primary. da~a from a 

particular· .channel for display on display 116. The tuner· 

also make~ available to data. ~c~uisition device 121 from 

signal l 12. informa·tion containing secondary data. The dat:a 

acquisition device 12l derives the second~ry_da~a jn 

conjunction with and under control of microprocessor 123 

for display via display generator 131 on display 116 either 

over the.top cif or in conjunction with or instead.of the 

visrial jnformat:~on relating to ihe primary data: . In 

addition m~croprocessor 123 can initia~e the transmission 

of data from multimedia display processor 115 back ~o data 

base 118 ci TV station 111 via an interface i41 adapted for 
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·connection ~o return link 140. 

· .. , .... : .. ,·· . .,. ThP.· datci:.·from"database. 118 ·can .be ~npqded. accoTd~ng .to.: . 

. packe.t · r31 p-rot~col in t:he vertical blanking int:e~va·l of TV 

signal 112. Other forms c_f permissible encoding for the 

data ··have· been.described ·pre~i.~us.~y .. · .As ~ill .. be 

appreciated ~V signa.l 112 is reJ;>resentative of· a one way 

forward link: between TV stat:ion.111 (including database· 

.·l1·a) and a multipl icit:y of multimedia _TV sets 113. 

A return l·ink 140 accor~ing to· this ·example is also 

illustrated in Fig. 4 and comprises·a unidirectional link 

to database 118 in TV station 111 from·mtiltimedia 

micToprocessor 123. 

Return iink 140 can be implemented via the·public 

switched. telephone network {"PSTN)-. cellular or GSM 

telephone ·net~orks ·~ .. -: .. -:.: · . .. ..... . .. · 

In t.his particular example .as ·will no~ be described the 

re~urn l.ink l4Q is implement:ed via the· public switched 

Telephone ~etwork·operating between microprocessor 

inte.rface 141 and database interface 142 .. 

. With particular reference to Fig.· 4 the display 

processor in~erface 14~ comprises a.filte~ 143 adapted to 

shape and band liml~ encoded data signals genera~ed by a 

microprocessor 123 (for example from the communica~ion 

ports cf an Intel 8051 ·microprocessor) and to pass the 

sh~ped and band limited signal to ~ line interface circui~ 

l44 for connection 'to thP.,PSTN. 

In~erface circui~ 144 can compri~~ a line isolation 

tran~former or an optoisola~or and a relay fo~ line 
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·· : :: .; ">> · ~:o"':.;':~i~n:: ''.''. · .. ·· ·. • .· ·: <<: : ·: · .... · •.• · .· ..•. ".'- ::· "_" C.· .· , :•: 

. , · ........ · I~· order· to initiate .. transmission -·at :c:la·t:~ ·t~om .. :·: 

· . .:::. ... :; 
. ··· .. . 

. . . 

multimedia d~splay proc~ssor i1s· to database 118 the 

... mic~oprot;:essor 123· connects .'the .interface· c'irc::u:ft 1°44 tn ·. 
. .. 

. -.'·-.·.-the· PSTN. by. aet:ivat .. ing the· re.lay .. and t~en -~~nc:I~ -data by ... 

·:si·gnal~ing. As the micro~rocessor 123 w_1ll .. ?!-o~ have an 
. . 

acknowledgern~nt via return link ·14.0 tha~ the dat:a. has· been · · · 

received it~ sof~ware waits for an acknowledgement to.be. 

".·received embedded in· the incoming broadcast system .signals. 

The sof~"."al'.'e ·operations of. mi.croprocessor ~2~ relevant. to 

return data transmission are listed in Fig. ·5. 

-rt· will be noted in Fig. s. tha'C if no acknowl~dgemen't 

.it; .re~~i~e~ .to the data· sent· via .-retur.n_:.sig~1 140 .. then .a·.""" ... 

redial a~d-retransmission.can b~ ini~iated by . 

. ·_.· .. >:;: ~icroprocessor" .·12~ after.' p~edet:~rmi~ed"per-iods. ·of. t~m~ .. '" ...... ·. ,,.,· 
. . . ~ ~. ·. . . 

••• :.MO••-;· ... •• .. • • :. 0 ·, 0 0 • •• 0 -:. 0 0 ·~ •• ·: •• ••• 0 0 :· 0 0 0 ' 0 .: 0 • •• : 0 : 0 0 0 0 :·. 0 0 • 0 .: 0 o 0 0 • .... • •• 0 00 .·.. :. .. 0 0: --; :.:.>.,.; :·~ ... . . .. 
· · Wit-h:· fu?-ther ~efere~ce· -co. Fig.: 4, a. data storage 122 is; 

partitioned into-~wo portions, namely displayable data· 

store 125 and exeeutab.le dat:a st.orE! 126 .. 

'The ·da:·t:~ stored in displayable data stare 125 comprises· 
. . 

data which, ul timat'el y ~ wi 11 be -rranslated ·'in'to an image 

for superposition on displ~y 116. 

E:xecu'table d.at'a store· 126 receives data _comprising 

executable programme code f_or execution by· data m·anipulat:or · 

123. 

In use, when determining the manner in ~hich ~~ display 

displayable data derived from displayable data store 125, 

T.he da~a manipulator 123 P.Xecutes code derjved from 

executable data s~Qre 126, Accordingly; the manner in 
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.. 

. . ~ .. :· . 
'··· ·which"'ds·.s:·playaple da·t:a· ·.i·s di~play~d· :~~· ·di$pl~y· .116 ·can. be 

. . ... . .. . ... · .· .· . . .·.· 

;.:· ... ··:·: 

... a·l·'t .. e.~ed. by. amendm~rit• ot' ::the exeC:u,;a.bie ·data located in::· .. 

execu"table data store J 26 .· 

Al teratfon can take place by substi·tution of ·new dat:a 

·acquired from da"tabase· 118 via televisi.on signal 112 .. 

·tn .this embodiment the dat~ storage ~22 comprises flash · 

"memory which is·a form·of electrically erasab~e ~ead and 

write memory. Aceqrdingly data is maintained in a stored 

condi~ion unless and until a specific substitution 

9perat:iori .i~. pe~fo~med. 

Data manipulator 123 includes means for performing 

specific subs ti Tut ions and further includes means. for 

determi~ing the nature of. the .da~a· 120 received· via the 

data acquisition d~vice·l2l. 

·--:...· · .. ·: ... :, ·:. ··:in ... (:m~·: t>ai:-~·i"cular ·form ·the: ·me~ns· ·for de-cerminina ·~h·e; .::-" · .. ~.. . . . . . . .. .. ·, . ': . . . . . . . .. ~ . 
. . . 

nat:ure of. 't:he database dat:a co~prises a cont.rol programme 

which ·resides in executablP. data sT.ore l26. The cont:rol 

programme int:erpret:s object ident:if ic~t:ion header 
. . 

inforrna.tion associat:.ed wj th data object:s t"ransmi tted .in t'he 

Vertical Blanking Interval acco~ding to Packet 31 Protocol 

so as to d~~e~mine ~he nature of the data cont:ained w~thin. 

'the object. 

The control programmP. can then make a dec:ision ·••Is to 

what is 'tO be done with that dat:a fncluding. the makin~ Of R 

decision as t:o where ann whP.ther ~he dat:a is to be ~tored. 

Broadly the data may be ot a displayable nature 

]n~enderl for display and whjch is termed displayable data 

in t:his specification. Alt:erna~ively the dat'a may be in· 

:· .. :: 
. .··. 

. .. ;. 
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be· executable by "'the data· manipula~or/CPU.·. after passing. 

t~~ough·an· interpreter (which itself ·can:form·part·of ·the 

· .c.ontrQl · programme) or· c~n·· comprise look up 'table dat:a 

· · · adat>ted. for. mod ff icat·i·on of the behaviour of .·executable 
. . .. . . . . . . . . . . 

.. .. ~ 

. . ~:· . : ~ 

code, al:ready .. resident in .. execut:able ·data $'tore 126 .. 

.. ·Funct.ional ly the control programm~ wi 11 determine the 

data to be one of the follo~ing types: 

. . ·. 

a)·. ·oisplayable data fo~·~~o~age.·~n displayabl~ data 

store 125; 

·b) "Stream" data destined either.for direct. 

. ·p~oce-ssing and display .on display. 11~. or for: ... · 

. . 
"temporary storage in the temporary data portion· . 

. ::~ ' ... -;: "12a· =o-f ·:ci.fsplayable ·data . store ~:125 ."·pr.·icir .. to - .. ' . : ...... = .. 

~ .. ·~: ·. . ; . . . . . . . . . . . ·: . . . . . . . . .. · ... •', . . . .. ··.:. ., . . . . . . . . . ... : ... ·.... . . . 

.. displ~y·o·n display :l"l6; · 

c) Subscription con~~ol data ·addres~ed ·~~·the 

·multimedia display processor - ~he subscription 

· ·con-crol data modifying the· behaviour of the 

cnn"trol programme·for the subscr~ber (the da~a 

can be in the form of look up iable data and .~s 

broadly ca~egorised a~ execu~a~le data for 

storage in e~ecutable data s"tore 126). The 

subscription control da~a can also •. for example .. 

include acknowledgement data relevant to 

communjcations which ha~~ taken place be~ween thP. 

multimedia television set 113 and da-ca base 118 

by ~ cnmmunicaTions route o"ther than ~e]evis~on 
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···_sign~:! 112 . 
.. 
Executable data· ·c.oniprising ·a· progra'mme or 

programmes for execution ~y ~he .data 

manipul~tor/CPO 123 - such programmes might 

include display presentation programmes. and the 

like, and 

Data which i~ is determined is not des~ined for 

t~e multimedia display proce~sor 11·5 and ."':'hich is 

ei~her, therefor~, ignored or rerouted elsewhere . 

. The data.originates from data base 118 and it is 

broadcast as discrete objects each of one type. Header 

information asso~iated with each oojec~ is en.coded· wi t:h the 
·.. . 

-object· prior ·to transmission so that ·the na~ure- and type of. 

Che ·informa~~on contained within ·the object ean be 

:. · .. "::~'.: -::d·~:~:~rmi~e.d ··by ··tha control·. pr'ogramm~ :~pe~a~ed by thP. · 
:· . . .· ... . . . . . . . .. 

" 
mu·l timedia· display processor 1·15 following reception by the · 

telP.vision s~~ 113. 

The TV set ll3 of F~g. ~ can op~ionally include a 

second 'tl,lner 129'.which is in 'communication with data 

acquisition device 121 and is adapted ~o receive ~econdary 

data t~om a signal other than ~v signal 112. The optional 

signal 145 can-. for example~ be a i::ommercial FM radio 

signal containing secondary data encoded in accordance with 

t:hP. RDS system. 

With reterence to Fig. 6, a· system substantially the 

same in opera~ion to that describ~d in respect of Fig. 4 

will bP. described in det~il. 

Like components are numbered as for Fig. 4. 
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·· " ...... :.- ........ _:'.:>··.:·::'::· <·'.:_..,:,·: .. ·-. ·The".'sys·~~ij._·: .. :·~1 .. ·"ti·g:i .s ~~a~i.'~-1~na1-iY. .. 1rici1~a~s · .. ~ ·C:o~d~~ssr;· .· 

... · · '. " ... ... :,. ·"-: .. .' .: ·' ·:'_: ~·~·~~p:ho~~ ;,~~~~~~ly. :~~o·;._. ~h~· :h~~~~·e·~ :.;~~~:~.·~~-..:-·~~-i: ... :~~f ·lhi·d~~ ... i .. 
·" · :.· .inc:ludes .appro~imately a. extra ~unc't'ion but'tons 156. Tl)e 

_:-"'.mul:timedia: ·display processor 115· i's buil1:' int:o t:he base 

'.· ·""":-stat.i;on 15"2. o·f.-~he cordless .telephone ·assembly ·1so (which" .. 

· become_s. a "set to~ box'' 155) .. and is connected ·to the . " .. . . . . . . . . ·. 
television set 153.by a SCART or.compos~te. video. connector 

154. The displa~ _processor 115 controlled by the buttons 

"· 156 on the ·handset: portion 151 via 'Che RF c·onnection 157 ·to 

·the base station 158 . . :. (The num.ber. and desi'gnation· of. the 

but:~ons can be the same· as on a standard infra red· remote 

control with a standard ~et t~p- box.)· In ~his 

·· r .. · · .irnplement.a't;on .. there need. he· no infra red. connec~ion. The· 
. . . . . . . . . . 

displ~y i~ still presented on the t~levision set: 153; and 

.. .''~'. ·:: ~ .. ::)t~~/·:'.~~~~ .. ~:(:~?·:·:~·~ .. ~::~.·~: ,;:'.~-~a.l .-~umbe~~;,:~.~.b~~-~~~.'.-_in._ .t·1:1:·:·-~~t~ : .... : :_ .... :"->:>" .. ~::.'··,., 
·· · ... .b~~·adea~t '.feed. The. handset can al.so be used -.'to dia·l OU't "'..: 

.as a· normal '.cordless 't'elephonP. ·-"ie. eit"her the handset' 15]· 

or the processor 115 can set up calls. 

In.an ~l~ernative implementatinn the disp~ay processor 

115 i S l'oca t.ed in its own Set top box 155 conneC'ted t'O the 

television. se't 153 by a SCART or composite video connector·· 

154. !t is controlled by a standard 'infra red remote 

co.ntrol uni-:- l59.' The infra red rP.mote c;ont:rnl unit" 159 

also.·coniains the.handset por~ion 151 of the cordless 

·-rel ephone · 150· .. 

In ~he example of Fig. 6, the major d~ta processing 

functions of the display processor.115 are divided into ~wn 

parts - da~abase re~rieval and ~tream da~a moni~oring. 
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·: :· .... ·. · _:-:-. .D~ta·b"!lse data is r19~orded. ~ut:.~:nna~ic:'~·l ly.:.:to ~emary ~nder .... 

... ..t~~:--.:~ontrol .of .. the· c~·u -~n~ :~~~~~qu~~;·i;·:.·~~~~~~·~, ~f '_.;-_ .. · . · · 

requested. by ·the user. Dependent upon ~he nature of the 

· service.· the database data may be ~tored i~ memory fo~. a 

.' p~rio<! o.f min~tes .• hours or {rarely) days before being 

replaced· automatically ~y updates - i.e. the ·user is not 

.able to control t:he replacemenT of database data by 

update~. Nor is the user able t:o ·input any data· (othe~ 

·than commands) - there is no keyboard_ or disk drjve. 

· .The -only· situation in which.database. data is re~ained 

aft'P.r replacement' ·is if the data in question is in display 

memory a't 'the time·· the update arrives. Database data may . 

include b_i t:maps .but does not consist .of pre-formatted Word-

type_ document.s. Examples of database data are T~ guides 

.. <":.· ·:_:,. a~d. ~:e~spapers·. · _Data_--.t.ha~ will be for-~t'ted ._(by. ff~ec~~~~le .. 
. . ~ . ~ . . ", ..... ! . . . . . 

dataJ ··.into. the· initial ~en~s (which .torm: the basis· of t:he 

user interface) is-also be held in memory. 

S~ream data is ~ot recorded to m~mory unless a specific 

~eques~ haG been en~ered by the user through a monitoring 

application. Only ~hat portion of the total stream 

containing the. most recent data t:hat com9lies with all the 

request details entered ·by t:he user is stored - i.e. 

historical s~ream data ~~ not $tored. Once recorded ~n 

memory the s'tream data is stored in memory until erased by 

.. th& -user. (i.e. on exit), ov~rwrj~ten ~due to limi~ed 

storage space} or supe~seded by mo~e eur~ent data capturP.d 

in response to the same user re~uest - i.e. a recurrent 

moni~oring 9rogramme. Exam~les of stream da~a services are 



-35-

··· :.'. .. .-:- ·.--"· -:°-.: ·:. T:A~ •.. :~~ci_ck· marke't'~. :cla.ssi·f ~~~· ~dv~rtisl,ng and :_.f?erv.i_.ces .. '.'.· ........ · : '· 
. : . . . . ·. . . . . . . . . ... ·... :. . . . . . ; .. . ~ . : .. ; .:· . . ·.· ~ ... : : .. . . . . ... .. . .. " . .. . . " 

·· .. ··.;:· . .-. . ":"- · :--::··· .. :.directo"ri.es·~· ·. T~e niel).U:s. for··these·ar~ ge~erated·,by da'tabase·: 
. . . . . . : . . . ...· 

data· associa:ted. wi 'Ch executable data •. 

Data broadcast data· and mul~imedia -TV data may 

. ·. .. substa:nt-ial ly inte~s.ec:t.. T_he 11\Ul ~imedia °!.V. ~at_a may in 

some instances be· a subset.of t:he .data.broadcast data. The.-. 

s~ream datal some of the executable data and scme of the 

database data· of the multimedia.TV data.may be comMon with .· . 

the data broadcast services. Subscriber control is the· 

same.· The one ·VBI can carry both.services. All previous 
. . 

assumption~ regarding the format and struc~ure of ~he data 

broadcast. signal will_ apply to ·mul_timedia TV_ dat~ i.e . 

. . ~ac;:ket 3_1. 1!ransport layer· and POST protocol object . . . .. . . .· . . . .. ·... . 

packaging {re·fer· later c:;iEtscr~ption} .· : Data broadcasti_i:ig is 
. . 

·::=;: .. _. .... ·_,however .. :g,enera~.'.!-.Y -i~~en4~~ and ~estin~~·.for 

. ·. ·.· .... :·:: '.::~~~~~~~~~ .... ~~t~~l' . ~h~~ ·\~e·~~~~~·i·~~. ~~~e~~e~s·~ 
~ersop.al. . . ·:: __ ~ .. • · .. ·>: ... i :' .. ·.,., 

... ··· ... "" ·~ .... •' ·, .: 

... 
When the multimedia display processor 15 is housed in ~ 

set-~op box 155, it will connect' to the television set 153 

by a SCART connector. · 

However, the set-top box 15S will have its own power 

supply and infra rP.d remo~e con~rol 16.· 
. . 

Fig. 7 is a concept dia~ram for a distributed database 

system 210 ·incorporating a plurality ·af database recejver~ 

211 adapted to ~eceive dat~ from more than one source. 

In 'the arrangement of Fig. 7. t:here is ill us-cratE!d one. 

receiver 21.1 p~r household 2~2 although a household could 

ope~ate mpr@.·than one rAceiv~r 2ll jf so desired. 

The fundamental bui~ding block of the system comprises 
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·. ":each .receiver 211 whose in'te.11.ig~nt. data pr.oc:;essing · · . . . : 

character.is.tics allow the flexibil!°ty· and ~sability in"~he 

broad contex't of multimedia systems not previ.ously 

·available. 

Each.recejver 21l is adapted to receive and process a 

data· ~tre.am .embedded wi t:hin e carrier signal. Th~ prima.ry. 

example given in this specification the data stream 2l3 js 

· em.bedded in the vertical blanking interval portion 214 ot 

television broadcast signal 215. 

':l'he ·organisat:ion cf. the data si:ream 213 is impor:cant. if 

maximum useabi li 'ty of the sys'tetn is 'to be achi·eved. The 

o~ganisa~ion 'of 'the data stream 213 must lend itself 'to 

rapid in'terpreta~ion .by r.eceivers 211 whilst making the 

·best use.of the bandwidth.available.to it. Ptilisation of 

,·the . vert·ica1· blanking interva~ 'portion 214 ·of a, .TV 
. . . . ... : . . . ·.: . . . . . . . . : . .. . . . .. . . 
broadcast signal 215·is but one example ot· a datacasting 

method, all ot which tend to be categorised by a relatively 

narrow bandwidth compared to the total bandwidth of the 

si~nal in which the data stream 213 is' embedded. 

TV station 216·can contain the database and da~a 

inserter from which data s~ream.213 originates and TV 

broadcast signal 2·15 can be delivered by any one of a 

number· of known metho~s including VHF/UHF transmission. 

microwave ~ransmission, satellite transmission, fibre optic 

t"ransmission. 

Th~ distributed database syst@m 210 describ~d thus far 

can be u'til~sed in conjunction with a television se• ir 

communica~ion with each rP.ceSver 2ll whereby data from daT~ 

.. 
- .. ,. I 

.. .. , 
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,."·: ··. · ;;:.'. .. .'. '..: "" · ·st'i-ea~3.-2i 3.;" ·broadly ca·teg~rised as .either ... di~piayab.le ·dat:a" "" ... _: ... :.i 
. ~ . . . ··- . 

. ·or exe·cutable data is processed by .. ~e~e.iv~.r: :·2.11' whe'reby ... a·t ... · . ::.:· 
least po~t:ions of the displayable data can .br. displayed as 

databa'se v.isual ·information· on the television ··set. scJ;"een in 

ac·eordance with processing ·and commands forming part' of. the . . . . . 

execu-t;eable: data as interprett:ed·· and· ~.xecuted by receiver . . . 

21 l. 

Functionality can be added to the above described 

system by including access f~r each recei~er ~11 to the 

public ·swi~che~ telephone nfitwork·or. similar service.· The· 
. . 

public swi~ched telephone network 217 adds bidirectionality 

:to the dis'tributed database system 210 and also adds a . 

further. source of data or· ·at least P.rov'i,des. a. mechanis~:.for. 
access to a further source o~ sources of data. 

· ". · .. "I.n · :t.h~.'. part·iC?ular. ·case .of .. t:he .. p~bl:·i~' .. swi.tched .... telephone 
. . . . ·. . . . . . ··. . . . . . . . . . ·. : . .': ~· . . . 

. - . . .. 
network ·2::17 this·network· .typically includes as an inherent' 

feature an accounting and 'debiting mechanism for data·which 

passe~ th~ough the netwo~k . 

. Data acce:S$ed via the public swi 'i:ched telephone· ne'twork . 

. {PSTN} 217 can be delivered to each recejver 211 by means 

such as electrical conductor, fibre optic cable,.sa~ellite 

d~livery, microwave delivery or mobile telephone network 

del.ivery. 

In many countries today PSTN access to the average 

household 212.·is still narrow band (of 'the order of 5 

kiloher~z} however i~ is.expected tha~ the effec~iv~ 

bandwidth of these services ~ill be increased progressively 

as opt'ica1 .f:ibre ne'tworks rep.lace electr.ical conduc:tor 
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riei~o·r·~· an~· .~·ls~ as .. data. ~~ni~r~~5iiori . te~hrioi~g.y ... ~d:va~~e~ .. · ... · 
In· 1:he d~~·cri·~t.ion ~f· ~x~~~·les'·t~. f~~lo~i -~d~itio~a1·.··· ... 

detail and methods· of implementat~on "of receiver 2ll, the. 

~acket structure for data stream 213 and a.complete 

·distributed database system. 210 .derived from '.'these 
. . 
fundamental building blocks will ·be described. 

Fig. 8 illustrates a further e~mple of the distributed 

database .systern of Fig. 1 which serves to illus't:rat:e the 

diversi~y of ~ata which can. be ac~essed by a user of a 

receive~·211 when multiple data sources·are made available 

in the manner generally illustrated and described in 

respect of Fig. 1. · 

Conceptually the receiver· 211. can· be thought of as a 

·.dat~ sorter and selectiy~·swit~h maki~g available.to an end 

user" ~ n ':an· e~s·i·ly· and . o~t~p qui'ckly 0 !'J,CCe~sible form.despite'" 
. •, ..... :· .. '• .. ·· ... . . ... · .·· : ·.·.·· . . .. . . : ·. . . . 

·"1:he rela'tively ·nart-ow bandwi.dth of at least some of the 

channels over which the aa~a must pass. 

In this example rece~vers 211 can· be linked to a 

television set 219, a remotP. personal computer 220 or a 

remote prin~er 22l. All of these devices can receive data· 

from the.Vertical Blanking Interval of a teleyision signal 

broadcast via satellite or aerial 222. Data is inserted 

intn The Vertical Blanking Interval (for example utilisjng 

'the pack.et 31 . 'transport layer with POST prot:oc:o l as la, te r 

descrjbed in ~his specification) by high speed data 

inser'ter 223. The inser~er can be, for example, a type DBL. 

95 which provide~ an aggregate data rate of greate.r than 

38.400 bits per second. 
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COtnpu'ter 224', in· turn, Cafl: receive data from ·Other SOU?".c:es 

via .. t.erminal server 225 receiving info~mation from third .. 

par:t:y ·infoi-mation · suppl.iers 226. 

Ord.inary .t:elevisio~ programme .~.at:e.rial is also schedule 

via TV sta·tion.schedul'ing computer 227, and sourced with· . . . 

replay machine 228 and video· progr~mme s~urce 229. 

The da'ta t:hus pro.vided to televi.sion receiver. 219, PC 

~20,. ·printer .221 an~/or·display board 2~0. is clearly 

unidirec~ional ~n ·nature. 

In· addition· a bidirectional .signal path 23~ .. is provided 

.via PSTN 232. A.user of~ receiv~r 211 in conjunct:io~. wi~h· 

t:ele~ision set 2·19 and· telephone handset 233 can· access or 

. b~"":P?fJ:i~· .~cin1:.~p;~ ..... ~i.u<:i~·forma:t;ion. s~rirc.~s.·.:ope.ra-t~~g: :. ·/ ..... " . ..::.:: "· .. ' 
. ~ . . .,. . . . . . . . . 

.. 'through: PABX 234., message bank 2·35. individual t:e.lephone 

··system subscriber 236. 

·The bid'irectional signal pa'th 231 ·provides a three 
. . 

· t:iered cap.ach:y. F·irs'tly, it permi'Cs 'of an outgoing· message 

~nto the PSTN ~hich may or may no~ elicit a response .. 

Secondly, i~ per~its a ~equest: for information from any· 

information source ·connec~ed to the PSTN. Informat:ion 

available may ~e of any type, eg. pr~-recorded audio 

informa~ion. video information via an ADSL systeM. Thirdly, 

.the signal pa'Ch permits the setting up of a voice call. 

A. re1:nrn link pr,ocessor 237 orchest:rat:es rece ip~, · 

supply and confirmation 'thereof of information accessed via 
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: ~- . :.: ;. : . ··.' ·:· ... 

: _ _-_·.t:h~· -PSTN _ _--~·32 :· . The return link·· pr~i:ttssci~·: 23.7-' in~y ·· · · · · :. ·. ·:.:· 
'• . . :~ . 

· .:··. ~-~~muni·c~~~ ·-:~i th: the file·· s~i-ve~·- -~·o.mcu·~~r ·:·2·~4- .via· te~m-in·~~ -~·._. _.' -: ;:_- .. 
. - . . . 

·: ·: .. 
··;.··· ··. 

~ . ~ . 

ser.ver 225 and can also communicate with financial S!e.rvices · 

·• . . 
computers often conne·cted on their own· network 238. 

I·t will .be apprecia'ted that the informat-ion services 

·.made.available to devices such as ~em~te printer ·221 remote 
. . . 

display_board_ 230 and remote· PC 220 are' in the range of .. 
databroadcast as previously described whereas the 

informa'tion resources made available ·via receiver 2.ll to 

television 219 are of the broader na~ure ~rQviou~ly 
. . 

desc~~bed wi~h particular reference to Fig .. $ . 

. In. o~der to give full effect to the c'pabilities of 

· ·receivers such as receiver-~3 described with reference to . 
. . . ·. 

Fig. 1 -and· receiver 11.3 as described .with reference to. 

-: __ ··'.·. _:·::. -.Fi~~->"~4·-::~~~' 6 ·anti receiver 211-.· d"est!'ri ~ed ·w:i th. re·ferarice· t:'o· 0
" 

• '.;, • • •' ' •' ' '• ' • ' ' • ' .. ' ' I ' 

·Fi.gs·. 7_.~nd ·a -a~ approp;ia'te dat.a struetur~ should .be 

i~plemented ~ithin the packet si tran~port layer (or"oth~r 

databro~dcas~ tran~port layer). A particularly suitable 

"obje.c't ·c:-r~eri.ted" packet s~ructure wj 11 ·now be described. 

Figs. 9A ~o 9G illust:rate a sp~cification for an object 

orien'ted packet st'ructure for use _for the .. trans!>ort .. of da'ta 

of any of the examples of the inven~ion as described above. 

Data is transmj~ted in the form-of packe~$ - that is. 

as a· series of individual messages, ~ach consisting of a· 

number of bytes in a specjfied forma~. Th1s format js 

detined by the protocol being used. This section describe~ 

the Protocol for Object and S~ream Based Transpo~t, 
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: .. :·· ·:· ..... :,;_. .:·.·)<>=.:::·:·.:·:~:.: .. '.(he.~~a(r:e·~, '.~e.r~ed ,.~as.~· .... -·wh.ic~·· .. i~ 4.e~·igned · ~~~c:i t~c:~1 ay,:f~·:r.- · 
.· . . .. ~.. . .. ·. . . . .. . .. 

: · ... . .:_:. ::·.; ......... .--....-}. · ·databr~~d~a~t ~p~lications',~: 
... 

. .. ·. 

·'· 

··POST packets may b~ transmitted·directly over the· 

broadcast medium. or they may be contained ~ithin pac~ets 

·· confo'rming ·'to another· 'pro~oc:ol. · This ··."layering" ·of · 

. 'protocols. allows POST to take advantage of .the facili.ti.es. · . . . . 

· pro.vided by another protocol :that'· may ·have been tai lnred 

for a particular Medium or environment. 
. . 

Since.television transmission, and hence databroadcast, 

·.is unidire'cti~nal, .receivers. cannot acknowledge 'the ·. . . . . . . . . 

s':1ccessfu·1 · rec;eption of data. Consequently, a singlf~ 

t~ansmission is usually repeated an arbitrary number of 

times .. to .·~educe··.t~e' ~hanc.e of data l.oss - the.probability . 

· ... ~ .. 

. . 

of a packet being corrupted in ev~ry retransmission rapidly·.· 

· · · · ·.::···. ·>-:: ... 'dimin'i:~hes:::a's:··.repe·ti.t.ioi-is:· :iri:Crease.~ ·: .. :·As·.:.: excesisi.~·e·'. .... : · · .... ~ .... ~ ~:::..:~·:.~: .. ·. "':". 
·. -: .... ·: ·.. ... . . . . . .: . ...... . . . . . . . . . . ·. . . . .. . ~ . . ... ,•. . . . . .. ~ ~ . . . ..· ...... .. 

· renetition needlesslv wastes bandwidth.· field tests· are . . . 

conducted to de~ermine the optimum number of repeats in a . 

given installation. Alternatively, some form of error 

c:'c:>rrec'tion. (where corr\ipted packets arP. .. ~e.paired" ·~t the 

receiver) m.ay be employed. 

The Protoco1 fo~ Object and Stream Based Transporr 

{POST) i~ designed ·to insulate the ap?lication developer 

from the detail~ of thff-datahroadcast medium: and to 

facilitate the' rapid development of databroadcast 

appl fca"t:i.cms. 

·Numerous data services can be broadcas~ simultaneously. 

with each service identified by a service number. The 
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·. · .. ·· .· · ... '··"-:. : .. · ... ~~rvice numbe~:-.-.~:~ ·.an". imp~rta~t·_.part. -~·(, :t~e ,~_on1:-~ol · 
· · ·. ··.·,: · · .. : .. ·. _":. ::·i·~tor~~-~i~ri· · ~~s·~~~a·~~-d ·wi ~h"- ~~~t ... PO~T · ~a~k~-t~ ~;:-.·A' 

. . . . . . . . ·. 

recei_ver•s abili1:y to ·l"e~eive a partie':llar service can .be 

regulated as part of a subscription scheme administered by 

't~e ·data.broadcast pperator. 

· POST is based· on ~he assumption that data can be 

represented in one of two ways: as a· continuous·st:ream, or 

as discre~e o~jects. For example, a _news article ~~n be 

consldered an object, while ''live" stock market infol"ntat'ion 

can be though~· of as a stream. Objects are grouped 

toge~her in classes defjned by the servicP. provider. 

O~ject class.es could· include file," fax, bitmap, soundtrack 

.. and· programme • 

. ·To. sup;po~t this· model, POST ·aetines .:two type~ o_f 

. ·< .. ··.message·. that· may _apt>ear in a -packet: , the Stream, message .. · . ·. · .. . . . . . ... . . . . . . .. . . . . 
' ·:M 0 ·~ 0 ', 0 .. :,., 0 0 oO 0 ·:·:· '0 .... o 0 0 0' : 0 0 ' o 0 ', 0 

... ·arid th~· _Objec''t ·.message·.· 

.. In addi t: io·n to the StJ:"eam and ·object ·message "types,· a 

:Command type is provided tor high-level control purposes. 

Ii-·· .:1 ·s very simj lar ·to t:he st'ream "t°ype, · bu't provides· a 

command facility independent of ~ctual service. data. The 

definition and implementation of commands is left to the 

service pr~vider. 

Fin~l ly, ·a Subscrip~ion Cori-c?"ol message typa is; 

provjded ~o allow the databroadca~~ operator to regulate 

recei.ver$' access to the service~ avai l~ble on the system. 

Note tha~ this mechanism is comple~ely independen~ of the 
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... . ' 

::·. · · :·. ;· . .-: ... :·.:_'. ·_"·:· ::.> /~: .. : ;,: · _;:· · ·:".":: .. ::·: > :iia~~·':··:Po$~·;-~·p~ck·e~·. · .i ~~"J,-~~·ie·s-·:·· a \h~~d~r.::··.-~~~\· .-~~~n i~ ~ ~s· ·=·: .. ··:. · 

·· · . ,. ·:· ,: :::·:· .;:. , . ·· ... · .... ·: ;;;!r ~~~~---~b~ntro i · ·tie l~·s ·: i"~d·i·c~ ~ i~g · i·ts ':'t~-~~l:~; ·~nd · · ... · · · 

. . 1.de~tj·~~~n~ .i. ts. ~o~tents .. _: ··. Fot" e~~ple·," · e~e~. P~S'l' packe't 

includes a Message Type·. field and a Length field. Some of 

"t'·h"e. information ·found in :t:he "header "is. not reauired in . . 
. ·~ve:t-y packrt: ~r. ~n. every: ~ns~a~lat:_;~n ... ~or .examp~·e, if .. 

. ~OST.packets are carried by an underlying pr9tocol t~at 

provides error detection itself, the error detection 

facilities· of ~OST are no~ required. As bandwidth is at a 

premium, ·unnecessary. information ·and unused ·?>Or't.ions are . ", . ·. . . . . . .. . . . . . . 

·e1 i1ninated. from ·.individual· pae.k~t:s whenever poss~ble; whj le 
..• 

facili~ies are provided for the inclµsion cf varioµs 
. ·. ·. . . .. . . . . . . 

additi~rial· inform~tion where· it is requi.red. 

~o. ach~eve 'thi$, POST makes u~e ot_.v~ria~le ~~a~~rs~: 

.. ·.· .. ·· .:.·. ~~_tiyery ·head~~:. c:o>l:ta·~.ns:· ess~n~·"i:ai :1.nt:o~ma'.t:1.qri:~ ... :_:.p·i~~ ·:a\ smaJ.l 
.. · .... : 

. :· . · ..... ·~ 
. . • . .. . . . -~ =· .... ! ·:·~, ~- .... ··.:. • . • • . • • . • • • • • -~ ':• ••• : ': :- • • • •• • 

indicator .. field indicating the presence .. or ·absence ·of 
. . 

additi~nal ~-·optional -infc)rmat~on. rt no1; required, this 

optional information is not included, ·and only the small 

overhead of the indicator field is i~curred. 

With reference to Fig. 9A a POST pack~~ gerierall? 

and is delimited by st~rt and end fields for 

synchronisa~ion. Tha packe~ type and format, and other.· 

cont!ol information such as the service to.which the packet 

belongs; are.specified in the.packe"t" he.ader. A.POST packP.T" 

can also contain an erior check field if the lower· level 

protocol does. not provide one. This P.rror check. refP.rrP.o 

. · . 
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... 
'• . to he~·e.: .. as·. the . .'CRC ·but' ·by ·n·o means restr.ic·ted :.to ·.that: . . . :· . . . : . . . 

specif i~ ~ethocL:.'.can be ~nii tt-~d ··;,t: not: .... r~quir~d .. ·: .. 
. . . . . . . 

A Subscription Control paeke~·is a spec~al casa, 

described· separately below. · 

The packet header ·spec~fies the packet". type. and- fo:rmat, 
.. 

and the s.ervice to which _the packet is bound. A number of 

optional fields are alsn provided. Space is reserved ~o 

add additional fields and forma~ flags. 

'1".he pa'c:ket headel"' has the format shown in Fig. 9R 

{except in ~he case of a Subscription Control message}. 

The field definitions ar~ as follows:-

( i ) Message Type· 

The Message ".type field. specifies ··the 'type of. message 

contained.in the packet. 

. ..... . • .'! ...... : .. 
·. . · :' (·ii·) . c~c .:Type. 
. .. ... ':·· . 

. .... 
. . 

The CRC Type fiel~ · i.~dicat:es 'the. presencP. of a ·cheeksu·m 

a 't the end of the packet , and can also . ide~ ti ·f y the error 

da~ection/corr~ction. sche~e used. 
. . 

(iii) Compression·· 

The compr.ession field indica-ces 'the compression scheme, 

if any, applied to the message field of the packe't. 

( iv) Length 

The Length field specifies ·the length of the messag~ 

field. 

(v) Res~rved FiP.ld 

This portion of 'th~ par.ket header is resP.rved to allow 

future expansion. 
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···{u<i )·:· . ..-apti~n~'l ·F:i.e~_d :~.~~gs · ·- .. <-: _:_:_.·. :-:·.:'':. '.~· .:.:;:.:·:·. :·· ·· · · .. ~_. ... ·. · 
··".rhese·:: ·fla~~·· indic~t~ ... ~-he. pres~n6e "or-': abilence of the 

· vriou~ potional header'ii~l~s describ~d late~. 

(vii)· Service · 

The service field· specifies t:he. service to .Whic:h thA . . . 

packet: .. is bound . If c;an-ineorporate a'service.type· . . . . 

·indicator (eg. local/na~ional). Extended ser.vice 

identification is supported by an optional header field. 

(viij)Extended. Service 

:the first optional header field ~s·used to allow t~r' · 

the expansion of the service field. · · 

· {ix) C}lannel .. · 

. . 
·The· optional _Channel ·field al lows a Ser.vice to be ·· · 

subdivided· for- t:he simultaneous transmis~i~~ of multipl_~ 
... -: . . . : .: ... ; ~ . 

. ... _: .. : .. · .. .-·:. . .. : ..... . 
.. .. '.. 

( x} . Address 

The· optional A~dress field allows a packet to b~ 

directed to a specific rece~ver. 

(xj) Sequence 

If the underlying carrier protocol does not support 

sequP.ncing (or is .no~ present), this optional field can.be 

used to sequence packets. This is mos~ useful in stream 

transmis$ions, as_o~jects have a separate ~equenci~g 

mechanism built. in. 

With reference to Fig. 9C Stream and·command message~ 

simply contain the raw s~ream or command data. to be 

. · .. : . 

processed a~ required by thP sarvicR providPr. All con~ro! 
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. ··."-<." inf~~m~tici~. 'rel·at.i~g to. ttle tran~~·i~~i.on. of. the ··~i~ea'~ .· .. ;'. ." 
:··.:_· .. :(~~~'~ ·i~p~~-~:an~_ly .~e~~e~ci~g _·-i~f~r~~~~:bn.( is·.·~o-n~ai.~ed in··-·.;,. 

·tha packet header. 

The data in the message may be compressed, as · ind.ic:ated 

by the Compression field in the packet header. Note that 

:· as· any sequenc.ing and other control .. information occu~s i~ 

't:he.· packet header, a receiver cai:i decide whether to discar-d 

a p~cke~ before decompression is required. 

With reference t:o Fig. 9D which illustrates an object 

me~sage, ~n·object is b~oadcast by being broken up and ·. 

t:ra.nsmi tt.ed as a number of fragments. A:ccompanying each 

fragment is a number called the fragment offset. The 

t;ragment"offset specifies the position of 'the.fragment 

wi~hin the object . 

. -.,'=_ ... _, :··.· ... :~ .. ~ · ... :;"~~. :~dv~nt~.~.e ··of. f~.a~Jne~tation:· is that transmission·;· 

erro~s can b~ confined ~a jus't a few fragmen~s -.d~coder5 

can combine the ·good fragments from each repeat broadcas~ 

to form a iomplete se~-

The optional ~hannel field in the packet header can he 

used to. allow several objec~s to be .transmitted. 

simultaneously on the same service, by assigning each to a 

separat:e channel. 

An ObjRc't' Message is used Tn broadcast a ·fragment of an 

object. The message consists of a ~ype field followed by 

the object" fragment". There al"e t:hree fragmen't types -

Beginning of Object (BOO), Continuation of O~ject (COO), 

and End of Objec~ (EOO}. F.ssentially~ one BOO fragment 

. " ,, 
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.. :.:: ·.:.-.: . . :·;it~i ~-J.a~~s · t~~ .... t:~ans~is~i:~~. Q.f .::th~. ~~j-~pt,:-:. ~;~-.e~e~ai: .c~o: 
·· .··."· · ... ·· .- ... ·.< -".:".·,·.·:·frag~~nts ::t~~nsf~~ ··the. ·.6bj~~,: .. :ci~t:~">"~~:d ~~~::<E~o:··.-f~~~~-~~-t 

········ . 

·ends the transmission. ·-. The:EOO fragment may be smaller 

than the .coo fragments . 

. W.i th reference. -to -~ig: 9~, the BOO fragment: conta·i.ns· 

information about the:obj~ct and the ~ransfer·itself. 
. . 

The field definitions of a BOO message are as follows:-

(i) Group 

The Group field idenTifies a group to which this object 

is -directed. The·group can consist .of one .or more 
. : . . 

receivers. The·group~ng scheme is independen~ of the POST 

protocol. 

(.ii) Class . ' ·.· 

The.Class field· contains a numer.ic ·value that specifies 

: .... _. ... :tl'je·QQj·ec;-~.'s class .. The·.value·is defined_.··'b-y the service 
· .•. ~ .. : . . . ._·:: ·. : ... · : . . . . ·. "· ·. . . ... . . . . .·· .• ....... . . ·. ·. . . . ·:: '• :: : ... :. . .'. 

"provider . 

. (iii) Object Identifier 

The Object ID field contalns a number thaT uniquely 

identifies the object. The value is defined by the service.-

provider. 

(iv) Object. Size 

The Object Size fi~ld.s9ecifies the size of the 

complete object. 

{v) Fragmen~ Offset Length 

The Fragment Offse~ Length specifies the length of the 

.Fragment Offse~ field of subsequent COO an~ EOO fragmP.nts. 

(vi) Fragment Length 
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·object 'fragmen't:s in subsequent coo frag1nen.ts. 

(Vii) 'Object CRC 

The Object CRC field contains a cyclic redundancy check 

{CRC) of the complete object. It .is used after the E·oo 

.fragment .is receiv~d to confirm that ·t:he object has 'been 

correctly received and assembled. 

With reference to Fig; 9F the object broadcast. 

continues wi~h ~Con~inuation of Object" {COOJ fragments. 

The last' fragrne~t is transnt:l t:t:ed ·as an. "End of Object" 

(EOO) fragment. These two fragment types are identical in 

format. 

The field definitions are as follows:-

(i) Fl"agmen1:. Off'set 

The Frag~e:nt Offset .. f.ield spec,ifies ~he .posi ~~an o.f thP. 

tragmen't·wit:hin the .. object:. Fragment ~ffsets st'art at 2ero 

.and increase by one for each fragment. 

(ii} Fragment Oa~a 

The Fragment Data fi'eld. con'tains the ac~ual object 

fragment. 

As subscriptjon control is a fundamen~al issue jn 

subscriber databroadcast services, a special message type 

has been dedicated to ~his facjli~y. The format of th~ 

Subscri9tion Control message is quite different from the 

other messag~ types - the pa~ket header is significantly 

stripped down. 

Fjg. 9G shows both th~ packe~ header and message 
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:· .. :· ·s~r~c1:ures -. .. t~~· ·~·: suos~r.iptj:.~~.". ct;n .. t:i-~]". .iness~g~ ; .... -.'.· ·: ....... . 

To sim~i·i~~ :~~~~es:sirig .. ~·::·1:~~·· ~·a~k~~· head·e~ ·i·s 'siinl.lar to . . . . . 
. . 

· the first-· part· of the normal packet header.. NotP. that a 

packet CRC and .. compress ion are provided for. . The packet 

length field is used, but other pac:ke~ header fields are 

·not' supported. The Message'Type field wlll ~lway~ indicate 

a Subscription·contro~ message. 

The fields in the message por.tiori of the packet a·re 

defined as follows:-

( i ) Address 

The Address field specities the receiver 'to which t:h·e 

SubscriptiQn Control message is directed. This is the same 

kind of address .. that appears· in the ·optional Addres's field 

of the standard Packet Header. 

... ( i i )' · Co11\matid · . 
: :. . ... : . .. .· ... ... . . 

. ' 

'This fjeld 'contains.the actual subscrip~ion control 

command. Typical commands include Subs~ription Service, 

Unsubscribe Se~vice, and Unsubscribe All Services. 
. . 

( ~ il} c,on~ inue. 

The Conti~uP. field indicates ~hat the message contain$ 

another command after this one. 

(iv) Service 

The service field specifies ~he 5ervice ~a which ~hP 

command applies. 

(v) Extended Service 

This optional field is used to specify an extended 

SE'!rvice number. 

. : .. 



-. 
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..... 
• '• u ••••• .. (vi} .Additional· Commands 

. . . · .. 

. .... ~ .. 
.. .. 

. The Continue fJeld allo~s mult:iple .co11unands :t:a .t:he .same.· .. 

. ·,receiver to be transmi t:ted in a singie pa~ket,- 'l'he~e 

commands appear consecu.tively in the message; with the 

Continue" 't''iel.ds .se~'.·in·all but' the final ·co'n\mand: 

Any .one of. the display proc.essC?rS r~ferred t:o in the 

examples of receivers 13, 113, 211 can be implemented 

utilsing VLSI logic as illustrated in block form in Fig. 

10 .. 

c.omponents in Fig. 10 are numbered according to the 

tir~t: embodiment described with respect wit:h Figs. 1, 2 and 

3. 

In this impleme~tation CPU 51 can comprise an Int:el . 

. _ . S7C51FC e~bedded ~ontro~ler contain~ng 32_ Kby't~. of. 

: programme memory. · ·closely co~pled to .. CPU 51 is memory 55 

comprising J28 Kbytes of RAM. Addjtional memory 59 

comprjsing commun]cation or scr~e~ m~mpry service~ a 

·display and acauisition device comorising.a Plessev MV1Bl5 . . . . . . 
IC p_erforming ·ttie _tuncti()n of means for communicat:ing 33. 

Decoder means ~5 comp~ises· an Altera EPM 5128 device 

which decodes th@. raw packet' data, se~ec.t's· the ~p9ropria-re 

packet :31 channel,· d.emul tiplexes computer memory addresses 
. . . 

for.memory 55, selects .the appropriate programme or 'data 

portion of memory 55 and writes the data out to FIFO 47. 

The' FIFO is a QS 2704 IC ut"ilisea to buffe!" incoming packe'l 

31 data destined for CPU 51. 

Input' outpu~ dev1ces include power ~ort 70 whicli 
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I2C port 71 provi.des i'nti-a ·red re'mote control access. 

:··A DTMF generator 72.attaches to PSTN in~erface ~3 for· 

dialling~ modem signalling· and genera·l. t:elephc:>ne 'netw·"r~ 

access •.. A· SCART video o.utpu~ 74 ,provide.s· data acc:ess to 
. . 

~he television set under the contr~l of means for 

communicating 33. 

The above describes only some embodiments of 'the 

p~esent invention· and ·~od~.ficati~ns ob~iOU:S .. t:o those 

skilled :in the art c~n he made thereio w.i 1:hout depar·'ting 

from the· scope and .spirj~.of the present'inventiori. 
. . . . . 

'INDUSTRIAL APPLICABILITY·· · 

. The ·database sys'tem·. ·and· the individual receivers ..as 

; . ·:: de~c~ib~d···1~ "v.ar·i·o~s" embQdime~~·s ·at·. :.t.he .. :,s~~e.it ica~ i·on·. :a~·e · · 
• • • : •. •• : • •• 6 • • • • • •• :: •• •••• ··:. • • ... • .. •'• •• • 

par'ti.cularly useful for the 'dissemina't:ion of a broad i-ange 

of.'.iriformation 'to ~he home and off ice. The information ca~ 

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

than one.source. 
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·: :· ·;·· ·cf.A IMS ·. · .. · .. · .· .. •' .·' :· ... · ... 

.. ·. 
.. 

~ ~ .. A.·. di!."t~ib~~ed d~·~abase · ~~~~~~·.·.~~~~r·i~~ri~ :·~ ·· ·· .... ·· 
a central s'ta'tion for accumulating and distributing_'·· 

. . 
data on a database, and 

a plurality of receiver stations for receiving said 

data and seiec~ively making available at least portions of 

said data in accordanc~ with 'the demands of a user·ot ~ . 

·said r·e~eiyer station: 

wherein said central station comprises: ·a.data store 

for storing accumulated da~a from said database, readv for . . . ' ·. ~ 

distribution; processin·g means for extracting said dat:a 

fro~ said data store and generating a ~equen~~al data 

·stream therew:it:h for dist~~bution.; and 'trans1nissiol'.l me~ns 

for encoding and transmitting said sequential· data.st~eam; 

and .... -.' . 

a said receiver station comprises:; decod'er means t'o 

receive and decode transmitted data so as to reconstjtute 

said database data therefrom: input· means for a user of 

said rec~iver station to .input user commands in respect of 

th~·demands of .thP. user to said receiver station~ ·rer.eiver 

.,.·.: 

pt-ocessing mean.s for constituting a database ·from said data 

having regard to said user eommands: memory means for 

storing data for 'constituting said database: and means for 

communicating selected dat'a in dir~c~ re~pon~e ta said usar 

commands. 

'-· The system of claim l wherein sajd der.odP.r mP.an~ 

includes~ data acquisition means for extracting a serial 

data stream and ·a synchronising signal from th• transmjt~P.r. 

111111111111111111111111111111 
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·. :·:'·.: .. sig~aiY:i~~\:.·:~~~~-:· ~~c~da:r.·.:-.~o. ··ii"1·t~·r: ·~u.~:·:· d~,t:~·:-c:6~_t;~l. 
· · · · · · .infor~~~:·i~n '.~ro111 said .. seri~l. d~~~·.· -~·i;~~~ .:·~~-~· -~~c:~nstf·t~·t·.e· ,· ·· 

said ~~ta~as~. data: . an'd. t~an~f~r ~ea~~. 
0

"t"~·:·.~o~tinuously 
~rarisfer a·stream ·of reconstituted data to said receiver 

pr.oces~ing_ me~ns. 

3. T~e system_o~ claim·2 wherein sai~.rec~dver processing. 

means in~ludes further decoder means to examine said stream 

of reconstituted data and extrac~ said index .data 

there~r~~;.and database handling means to determine s~orage 
. . 

of individual database da'ta -in accordance .wfth a presc:rjbed 

algori°thm·, whereby in response to a -dec·ision "to store or 

upda~e said individual database data, said_ database 

handling. mea~s: is".a~apted to transfer. said ind.i"!'idual. 

database·. data to a r_~quisi te ·-~t:orage 109ation in. said 

.: ... meinory: .m~ans:~ar:ic:l-:perform: ·conting~ncy>ac.tion .":~c:co:rding t:o ·:a 
- . . . ,_,; . : : . : : ., .: .... : : ·. :: . : . . . . . . . . . . .• · '· .. : ... ·· .. · ... . . . . . ....... . 

·p~esci/ibed .. _algorithm .involvi~g changi~r/ the. ~t:r~cture of 

said database SO as 't:O continuously constitUtP. Said 

database. 

4. Th~ system of claim 3 ~herein s~id memory means 

comprises a predetermined amoun~·of available space for 

storing communicable records of ~he consti~ut:ed databas~. a 

. sep~ra-te space for stoi:ing an index table r_elating .the 

records, and· a communi~ation memory for storing rP.co~ds for 

said means for communicating. 

5. The f'ysTeJn.of c:laim 4 •Wherein said 9rescribed al9o:t':i"t_hn: 

requires said database handling means to have regard to 

available space in sajd memory means, and in the absence of 

available space, have regard ~o said user commands as input 

I lllllll llllll lllll lllll II llll 
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... ·:·.with said· ·fnput:~ea,,.5 .... ',, o o ":"• •': : oo .:, ::.,:• : ': ,' o', ,' ' o: .. o I' : o o o :: o: ' o 

5 wh~rein· sa;·~ ·~~~~~~·~~~~":'.::.<· . ~ .. ."_, ~::X ... ; .. (::;~.:·:~· 
con~ingency action also includes updating said index table. 

with the index data of said individual ·database data being 

st:ored~ 

7. rhe S¥Stem.Of claim 6.Wherein said i~put means 

processes said user commands and a set ot database search 

parameter~: inpu1" by. a user, parses said cons'ti tut:ed 

database stored within said memorv means for communicable . . 
records falling wi'thin said search parameters, forma~s the 

selected records in accordance with a prescribed 

communication format, and passes said records to said 

communica.tion memory .. 

R .. The system of ·cla~m 7 wherein. said.means- for 

' ...... -.. '_co111munieating" .accesses. said communicii.~io~ · .. ~emory and .. 
;.. .. . :" ...... : . . . .. . . ~ . . . . . •. . . . . . . .. .. : ........ : .. . . : '• . 

includes a c~~rac'ter ge!lerat"·ing means to ge_nera'te 

_cha~acters for display purposes in respect of the 

communjcable records s.tored in said display memory. 

9. T_he ~yst:em Qf claim 8 wherein said. input: means 

con~inuously parsP.s said constituted da~abase for 

additional communicable records falling wjthin ~aid search 

parameters and passes s~id additional records to said 

communication memory for communication purposes in response 

to recP.iving an appropria~e user command input by th~ user . 

. 10. ·The systP.m ~f claim.9 wherein said prescrib~d 

communication forma~ is separataly definable by thP 

discrete transmission of attribute data from said cent~al 

stat: ion. 

I 1111111 111111 lllll 1111111 llll 
* C L M S * 



( '• 

-55-

THIS SHEET HAS BEEN 
REPLACED 

.. ii.· ·~he··system.-:of: c1ri·1,n· ·10 .whe~~i:n ···.~aid .. :d-edcide·r :~~~~·s,. 
'•. : ...... 

• • ' '• • ' ' o o, • •• • I o ' • • • ' • •'' ' • 

, ··.·.· ... _;_:·re.~eiver. !l.i-o·ce~s"i~~ .ineans, i~put·· ~~~~~ :.a.~·d ··.~~a-~s ._:f~r 

communjcating operate concurren~ly with each other. 

12. A database.receiver for a distributed database system 

of· th~ type defined in claim l, ·said receiver comprising: -

decode~ means to receive and decode data transmitted 

~o the database receiver to reconstiT.ute database data 

therefrom: 

inpu~ means for receiving and proces~ing user commands 

input by a user of said databas.e receiver in respect· of the 

demands of the user: 

receiver processing means for constituting.a daT.abase 

from said database data having.regar~ to said user. 

commands; 

memory· means for .. st:or.ing data bas~: data fo~ :·coris't_.i "tut ~.ng ':: 
. · .... ·· . ." : .. · .. . . ·· .. ··· · .. :. 

... · . 

mftans for communicating selP.cted database da~a from 

said constitu~~d database in direct res~onse to said user 

commands. 

13. A method for providing a distributed database for 

access and searching by a user comprising:-

a~cumulating and distribuTing data for the databasP. to 

a plurality cf users; 

rP..ce:iving and analysing t:he distributed data in 

accordance with the demands·of ·the user for selective 

storage of the data: 

searching the sTored daTa !n re~ponsP To a us~r commanri 

having ·regard to ~he demands of the riser; and 

1111111111111111111 11111111111 
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o o ',I . . . . · .co~!Runicat~.ria · sel~c~ed sto;ed. d~~~-·· tj·~l'.1~~1:~in~t._ .. tp._ th:a: 
• •• • • ": • ~. • • • •• •• .. •• • • • • • • • •• ;: • • • • • • • : • ••• • • • • • • • • #' • • • • 

_:. ;:·.;·d~mario~ of -·~he··us-k~,-.·.t~.-,the user. .. .. ·. · · " '.:.· .· .. " · .. ·· ··; ·:·:: 
. . . . 

14. A method for recejving distributed database da~a and . . . . . 

selectively communicating the same to a user co~~rising:­

receiv~~g and d~coding distrjhn~ed data to reconsti~utP. 

database data therefrom;· 

receiving and processing user commands rP.presentaT.iv~ 

of the demands of a user; 

constitu~ing a database from the database data having 

re~ard to the user commands; 

storing selected database da~a for the consti~utP.d 

database; and 

communicating.selecte~ database data .from the 

constituted database in direct respons~ to the user 

commands·-. to .. the .user. : .· ... ": . .. . . 
: . ~ ·.. '•' . .: 

i·s·. A· ·distributed dat:abase system comp?:"ising ··_at: ·.least." a 
· ..... 

primary database in communic:a'tion via communicatio.n means 

with a pluralit:·Y of remote receiver stat.ions; each remote 

receiver. s~atio~ includin~ storage means adapted to stor~ 

at least a selected portion. of. said primary database •. each 

said receiver stat~on further incl~ding data processing 

means adap~ed to process information stored in said storage 

maans. 

16. The. system of claim· 15 further. incl ud:i ng input means 

for a user of a said receiver station and wherein said data . . 

processlng means pr~cesse~ information contained jn data 

sent from said at least primary database and also processes 

information received from said inpu~ mean~ jn order t~ 

111111111111111111111111111111 
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···· .. _"-:".: .' ..... :<: ;·~·.··.·: .. <-: ·:·d~~~~mi~~:·'.~l).i.ci\:··p~~~:~-6~s. of ··.~ai·d' ."d~i:~· ~~~d :·ir1.":wh~~· Jnanne·~-·-· ... :.:· ·:,· 

. . . . .... ···:.···>~~,i~·· :~~~~-1"6~~ -~~~.said data are 1:~: b~ :··~r~~~~·ted.· .t~. said ~Se~->· :··.· 

~·· . . 

. , ... ·:···· 

by ·said receiver station~ . 
. . 

17. The .system pf claim 16 wherein the·communication means 

·comprises a sel~ct~d por~.ion of .. a TV. transmissipn signal. 

18 .. _The sys1:em of .claim 17 wherein s~id s~~rage means is 

sufficient to store substan~ially .the contents of said 

·primar~ database. 

19. ·Th~ system of claim 17 wherein sajd storage means is 

sufficient to store only selected·oortions of substantially . . . . . . . 

the contents of said primary database. 

20.· The system of claim 17 wherein the data stored.·in said 

· pr.imary ·~at~ba;se. compr.ises more 1:han one type of data. 

21. The s~s.tem ·of clai~ 17 wherein ea·ch said remo'te 
: . 

·. _;~ce.l,vei·- $~a~io~. is. -:~dapted ~~-- "l"~d~iyf!!:. ·.an°q ;proces~. said·._.-: 
' • ' ~ • .. • • • • •, •I ' ',: • • ' •.: : • '' I: ' • ·~. '• 

database data and to selectively ~eceive and. process "said 

s .. trea.m · data . ·. 

22. Thft system of claim 16 wherein said communication mean~ 

includes ·a first communication link adapted for 

transmission of data from.said primary database to said 

plurality of remote receiver ~tations and at leas~ a second 
-:'• 

eommun~cation~.link adapted for communication of d~ta from 

said plu?"al i ty of remot-e receiver stations 'to said primary 

databa$e. 

23. The syst~m of claim 2?. wherP-in said. ar least second 

communication link additionally is adapted for selective 

communjcation.w\th a plurali~y of databasP.A. 

24. The system of claim 22 wherein said at lea~t seconc 

111111111111111111111111111111 
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~_:~communicaiion "li~k~is ~i~i~ectional an~ -compris~s on~ 9i 
. . . . ~ . . . . . . 

.- 'th~ public ~~itch~d tel~phone ~e_twork: 
0

(PSTN), or cellu'lar .· 

telephnne network, or GSM telephone network. 

25~ The system of claim 22 wherein said subscriber stations 

connect to said at least second communication link by means 

of a ~icroprocessor interfac_e which comprises a modem. 

26. The.system of claim 25 wherein said firs~ 

communications link is a high bandwidth link adapted to 

~ransmiT. primary data and secondary data with said primary 

data taking up a major portion of said bandw_idth and said 

.secondary data taking up a minor portion of said bandwidth. 

2~~ The system of claim 26 wherein said at least second 

communication .link has a relativelv low bandwidth·. . . . . 
.· 28. ~he system of claim 26 wherein said forward 

- 9omm-µ~icat.ions link. compr~ses. a -TV br~adcas~: signa~ :and"· 

said primary data comprises broadcast TV info~mation and 

said secondary data"comprises databas~ da~a. 

29. The.system of claim 28 wherein said 'data for 

· -~~ansmission -on said at least second communication link 

comprises a data message which may or may not eliciT a . 

response. 

30. The systam of claim 28 wherein said data for 

transmission on said at· least second communication link 

comprises a request for jnformation ~n be downloaded. 

31. The system of claim 28 wherein said data for 

transmission on said at least second communication link 

initia~es a voice call. 
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·· ·· · ~'-. ·A· remate· receiver station ·for. use "wj tb. the· dii;'tr:i·hut"en 
. . . . . . . . . . . . . .. . . . . ·.: ,• ·.' ~ ....... : '.. ·. . . : . . 

dat~base system of claim l~, said .receiver station further 

"including.input means for a user and wherein said data 

processing means processe·s the information contained in· 

data received from one or more sources of data and also 

processes 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 usf!r by. said receiver station .. 

33. The station of ·claim 32.wherein· said data includes 

displayable data and executable data. 
. . 

34 .· The recei.ver of claim 33 wherein ~a~d data can include· · 

executable data adapted for storage in storage means in ·· 

sa.id. receiver for .execu:tion ·by s~.id .receiver st:ati.~!1··. · 

executable data i~ciudes a control. programme ~da·pted to· 

recognisP. the natul"'.e of said ~ata and 'to upda.te and/or 

repla~e portion~ of said data resident· in said s~orage 

means. 

3~. The receiver station of claim 35 wherein said receiver 

station receives at least some of said data by means of a 

packeT based objec~ oriented proto~ol. 

37: The re~eiver station of claim 36 where~n said data is 

categnrisAd in said pro'tocol as ei~her object data or 

stream data. 

38. The rP.cejver station of claim ~7 wherein said object~ 

additionally include command objects and subscription 

r.ont-rol object:$. 
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