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* a nethod of downl oading a conputey file froma transmtter (such as a
satellite television uplink™transmtter) via a receiver/decoder

(such as a di gi)kﬁvg@:ggm’@é COMPUTER FIEESHR @mmmmﬂo a

conmput er (such ; use in
performi ng part of sHA A RECEIVER/DECODER 70 ACCOMBUTERIi um (such as a
di skette or CD-ROV) bearing a conputer program for progranm ng
a processi ng neans of such a conputer; * an MPEG transm ssion
system angd. . %, cei ver/decoder which is arranged to receive

t abl es of nggg%r%%tg;%(? audi o data and bl ocks of conputer
file dga. 15 The advent of digital transm ssion systens intended
primarily for broadcasting television signals, in particular but not

excl usi vel® sat@method qfdawnlaading  gempwsr flezom a transguiter(Such as,a satellite
ibility of wsi . L o ¢
Pake computer 1L HeatERer) Y BRI PMERARE TouckiE £ LigiBFsRehfie 0

20 Dat a ertelevisiair ses aopbox) tof a equputet (suc as adC or swoskstatiom)n syst ens.
Whi | st these can often betpgl ossed over, in the case of errors in video
or audio d®ta, HSPMButenfer yss inpEEArmIng paft FRetht the 1ike, an error

in a e gingl | - [ s r L oo Tl €ss.
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to a method of prograntl fomprogrimuging acpropessing rhedns dirsach a dompaterj tter via a
recei ver/ decoder to_a conpujfer, conprising the steps of: dividing the
file into %l ockdh W%%%Fﬁﬁgﬁﬁwmhgnﬁe bl ocks fromthe

transmtteg; reﬁgé&gﬁgdgﬁct%tﬁﬁgﬁﬂgpﬁe% thiflEs be 'Eﬁrwlidftﬁgg%i and

30 supplyling the recerv fro e receiver/decoder to
conput er. The bawlikdata and blocks of computer file data.

15
The advent of digital transmission systems intended primarily for broadcasting
television signals, in particular but not exclusively satellite television systems, has .
opened up the possibility of using such systems for other purposes. One of these is to

make computer files or software available for downloading to an end user.

Data errors arise not infrequently in such transmission systems. Whilst these can often
be glossed over, in the case of errors in video or audio data, using interpolation
techniques and the like, an error in a mere single bit of a computer file may render that

file useless.

A first aspect of the present invention relates more particularly to a method of
downloading a computer file from a transmitter via a receiver/decoder to a computer,
comprising the steps of: dividing the file into blocks of data; transmitting the blocks
from the transmitter; receiving the transmitted blocks at the receiver/decoder; and
30 supplying the received blocks from the receiver/decoder to the computer. The blocks
typically include CRC codes so that they can be tested for validity, and the transmission
of the blocks might typically be repeated so that, if a block is not received correctly,



typically include CRC codes so that they can be tested for validity, and
the transmg ssi of the blocks mght typically be repeated so that, if
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accor dancdroth tthe arahbmitter 26 [the treceivei/decqiet,Sthehn the weiiding timet foe 1tBe il&st FERVi ded
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subdi vi di ng eac e groups into a serires o € dataq,
gener at i ngheughrallipf tife Wlockschre cralidly rédedvdds, each redundancy bl ock being
related to respective ones of the data blocks in the R groups by being

a bitw se exclusive OR or . NOR of those data blocks; transmtting each

of the gr t @i+l %&%Bﬁ rtﬁqub |0 rom
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the recei frdbvaioading, a comppiteri filg fiolhea transmivterivialagessivér/devadeh e a computer,

recei ver/ decoder to _Gonmputer; and degerm ning wi,th the conputer
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redundancydabl omd aitdivikiingCRPSS Q{E_e‘%ﬁ;u ktined aSReRbioteC b{gc%sd%gghbl&?{s have
g y

been received, and if so regenerati aid one data bl oc pertorm ng
a bitw se gsperating aegrom of (\erluadancytblocksprachhredundanay ddonkybding cddateddot he
respecti V%esrp%(c:t?\"evgxgcsdo%ttﬁe Helltg%lfgcks in the R groups by being a bitwise exclusive OR or

NOR of those data blocks; transmitting each of the groups of data blocks and the group

20  of redundancy blocks from the transmitter; receiving at least some of the transmitted

blocks at the receiver/decoder; supplying the received blocks from the receiver/decoder
to the computer; and determining with the computer for at least one of the received
redundancy blocks whether that redundancy block and all except one of its respectivc
data blocks have been received, and if so regenerating said one data block by
25 performing a bitwise exclusive OR or NOR operation on that redundancy block and the

respective received data blocks.

For the avoidance of doubt, the reference to a bitwise exclusive OR operaiion on a
plurality of data blocks means that each bit of a first one of the blocks is XORed with
30 a respective bit of a second one of the blocks, and the result is XORed with a
respective bit of a third one of the blocks, and so on until the last one of the blocks.
For simplicity, it is the first bit of the first block which is XORed with the first bit of



For the avoi dance of doubt, the reference to a bitw se exclusive OR
oper-ation plurality of data bl ocks neans that eac |t of first
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.t he bl of ksexalusiveeNXBR rather than KGR, eparations amnmpmysdappl y in the case where
5 exclusive NOR rather than XOR operations are enployed. The first
aspect of the invention provides the advantage, especially towards the end
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relatively high probability that th efe al so beapro
t ransmi ssi blockto betrmpsmmcd aid validlywegeivid. dbthererhas Hneen;apmblcm in tramsneissioh C

bl ocks. However roprja elec on.of the valu rob bility
Ts hat ¢ ok Erertan of B gasfuat bfosk LR e it p eyl nigh Goopulb iRl Bt | he
correspo ndwiw also be B pasHferh Rwih @raﬁﬁﬁfssxéﬁ rdrqsceahoﬁ d?l R lextvblotk i thekahs vel y
smal | . It be appreciated that the addition of such redundancy

bl ocks wi | $enea of G dlockhetowener, byjapprogriate seleghiemof thel value C, the ptdbabiiitpc ks

100(R % t | t, f th R
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be 50 and 10, respectively.
the addition of such redundancy blocks will increase the time required to transmit all

of the blocks by 100/R %. However, by appropriate selection of the value of R, the
benefits provided by this aspect of the invention can be caused to outweigh this
20 dlsadvantage Typlcally, the values of C and R might be chosen to be 50 and 10,

respectively.

The determining and regenerating steps may be pcrforméd for orﬂy some of the received
redundancy blocks, especially those towards the end of a file downloading operation.
25 However, the determining and regenerating steps are preferably performed for each of
the received redundancy blocks for which all except one of the respective data blocks
have been received. In this latter case, the method may further comprise the step of
determining when sufficient of the blocks have been received to enable any remaining
data blocks to be regenerated and then ceasing to receive further blocks for the file or
30 said part thereof. The regeneration steps can therefore take place after_ all the required

blocks have been received.



The determ ning and regenerating steps nmay be perforned for onIy sonme of
the recei redundancy bl ocks, especially those tomar of a
file domm%ggﬁ ﬁgioperation 25 However, the determ ni ng aﬁ Zﬂ@&gtlng
steps are preferably perforned for each,o t he recei ved redundancy

bl ocks for which all except one of thé ?espectlve dat a bl ocks have
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i ndicative of the values of the nunbers R and C, receiving the Rand C
data at the receiver, and supplying the R and C data to the 5 conputer;

and wher el'mettlslaclcscuifppio@érablsr crdered bhch that asih (foe isSURPC) ek 6F thB dedundandy i n
det er m ni n? to which of the data bl ocks each redundancy bl ock rel ates.
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However, ot her reI ationships are al so possi bl e. I n accordance with a
second aspect of the present invention, there is provided a conput er
for use i rInp@qCptdammgwﬁauat segpnd (pepach taothe opresens inyontiona tisee tis c!TfOYlﬁed a

I nventi on, 0 r cks
fromthe rogt u\t/eé: r g‘e’%ogpeéé ?ﬁrf@%%%néf P%rm%?él@ég g}%n%{sf%% ‘rv'tleéc}gtlhée ve61|t1 Bxs,
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t he recei ved redundancy bl ocks whether that redundancy
15 means for processing the received blocks, the processing means being programmed to

determine for at least one of the received redundancy blocks whether that redundancy
block and all except one of its respective data blocks have been received, and if so to
regenerate said one data block by performing a bitwise exclusive OR or NOR operation
on that redundancy block and the respective received data blocks; and means for storing

20 the received data blocks and any such regenerated data block.

Preferably, the processing means is.programmed to perform such a determination and
regeneration for each of the received redundancy blocks for which all except one of the
respective data blocks have been received. In this case, the processing means is
25 preferably programmed to determine when sufficient of the blocks have been received
to enable any remaining data blocks to be regenerated and then to cause the receiving

means to cease receiving further blocks of the file or said part thereof.

The receiving means is preferably operable to receive data indicative of the values of
30 the numbers R and C, and the processing means is programmed to use the R and C data

in determining to which of the data blocks each redundancy block relates.



bl ock and all except one of its respective data bl ocks have been received,
and i f so regenerate said one data bl ock by perform It W se
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cease receiving further blocks of the file or said part thereof. The
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Irggg-f Eggglcﬁggxlgggtlér :Exceclo?&iggs to the second aspevc\:?o? %e4§1\1rgi12tion to operate as specified above.
Preferably, the processing means is programed to |ink together the

recei ved data . bl ocks and any such regenerated data bl ocks to
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subdi vi di ng each_
transmitting each of the groups of data blocks and the group of redundancy blocks.
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A fifth aspect of the present invention also relates more particularly to a method of
downloading a computer file from a transmitter via a receiver/decoder to a computer,
comprising the steps of: dividing the file into blocks of data; repeatedly transmitting the
20  blocks from the transmitter; receiving the transmitted blocks at the receiver/decoder; and

supplying the received blocks from the receiver/decoder to the computer.

The blocks of data are transmitted from the transmitter to the receiver/decoder at a fixed

data rate, which might typically be 700 kbits/s. To enable the receiver/decoder to be

25 used with computers having different capabilities, and to exploit those capabilities, the
receiver/decoder needs to be able to download the blocks to the computer in various
modes having different data rates, such as IEEE 1284 ECP-mode having a typical data

rate of 1 Mbit/s, IEEE 1284 parallel byte—-mode having a typical data rate of 400

. kbits/s, IEEE 1284 parallel nibble-mode having a typical data rate of 150 to 200
30 kbits/s, and RS-232 serial mode having a maximum data rate of perhaps 115 kbits/s

and a typical data rate possibly substantially lower than this.



of the groups into a series of C blocks of the data; neans for generati ng a
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typical data rate possibly substan | ower "t han
98/ 43162 bemg accurately estimated, and this is not possible because that data rate can vary.
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t he FRREHNE hpIBCHIRE invehB@HBis %ﬁ&:ﬁéﬂ Wih mhﬁ@ 4 QIRIdBHUD thdsb % | obtkins Of the

data bl ocks are recei ved and downl oaded to t™he conputer. s coul d be
achi eved by providing a buffer |n t he recei ver/decoder which is |arge
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i nt eger X, CORmRAIsIgtheosteps pi: e@md}ng(thyf file into a number of blocks; repeatedly
transmitting the blocks of the file from th_e_ transmitter, each with an identity of that

block; and, at the receiver/decoder, providing a plurality of N flags which are initially

20 reset, one for each block; and cyclically performing the steps of:~ receiving a curréntly
transmitted one of the blocks, and determining whether the flag for that block is set,
and if not supplying that block from the receiver to the computer and setting the flag
for that block; until all of the flags have been set.

25 It will therefore be appreciated that it does not matter in what order the blocks are
received by the receiver/decoder. The receiver/decoder is able to determine whether a
block is needed, and if so to download that block to the computer. If the
receiver/decoder can download the blocks to the computer as quickly as the blocks can
be downloaded to the receiver/decoder, then most, if not all, of the blocks will be

30 downloaded sequentially in order. However, if the receiver/decoder cannot download
the blocks to the computer as quickly as the blocks can be downloaded to the
receiver/decoder, for example at only half the speed, then generally speaking alternate
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recei ver/ deailalsle opportaititynl oad the bl ocks to the conputer as quickly as the
bl ocks can be downl oaded to the receiver/decoder, then nost, if not
all, of the blocks will be 30 downl oaded sequentially in order. However,

I f the recpy I : r as
qui ckly agﬁﬁgefﬁ%ggxggfggﬁé E?ﬂ%%d%m%ges‘gzgﬁ)ftrgp ?aﬁiththhﬁ?ﬁé)?et?t@e»%x Pﬁ’é’g g?é#? for
exanpl e atoforessttihglthe flags. Sfhasdif thérens garinteatuptios fire adtepom bf dienbloeks, the

431 .
\Qg-?gl / g;)}ﬁgoading method can be resumed without repeating the downloadipg of blocks

bl ocks wi Iy, H;gg\mrgﬁg,egc dUykédaegone phase, .and then the renaining bl ocks
will be llﬁgownl oade dl,?l‘i ng a subsequent phase. If the ratio between the

-downl oad rate to the

In accordance with a sixth aspect of the present invention, there is provided a
receiver/decoder which is arranged to receive tables of MPEG video and/or audio data
20 and. blocks of computer file data, wherein a computer file is received as a plurality of |
N such blocks which are cyclically received and each of which- includes an
identification of that block, the receiver/decoder including: means for storing a plurality
of N flags which are initially reset, one for each computer file block; means for
temporarily storing a currently received computer file block; means for supplying the
25 block étorcc_l in the block storing means to a computer; and control means which is
- arranged to determine whether the flag for the currently received block is set in the flag
storing means, and if not to cause the block supplying means to supply that block from
the block storing means to the computer and to set the flag for that block in the flag
. storing means.
30
The receiver/decoder preferably further comprises means for receiving an

acknowledgement from the computer that such a block has been received from the



recei ver/decoder to the download rate fromthe receiver/decoder varies,
then the ngenent descri bed above will autonaticall L ust the
interl eavi ‘%"’3?'5{ e blocks. 5 Preferably, follow ng eégﬂ}yggffﬂ?wpng,_
step, the conputer is arranged to send_gn_ acknow edgenent of receipt
of the supplied block to the receiver/decoder, and wherein the setting
step for egpfkRbipslkinemdRs, SIPELréil theSdids tchhs {spRidble & tolREth

acknow edgenent @g? Fhat bl ock. Accordingly, if aq%ieock isonot Sr%argefrory
acknow edgthat biockiip responsotepigeeipt oft $ush anrasknewledgementcfon thet btbwkn! oads t he

bl ock again at the next avai |l abl e opport.unity. The net hod may
further include the step of repeating the nmethod but without the step

of resetti pgeftRBly] Ht0Sntrb'Hitand éan! Bi65erated 8¢ ch o bf! L QF of
t he bl ocks,m’fﬁe ffS downl oadi ng net ho%rcan?(ge L{r}'tégéjgms %/?nﬂ&flotg?g'%ggéé?’ﬁg t he
downl oafli ngomputet Gitekblocks aftexts Ikt ¢ramectivnrwithiyut resettingethe iflagsl. I n
accordance with a sixth aspect of the present invention, there is provided
a recei ver/ decoder which is arranged to receive tables of MPEG vi deo
and/ or audirfe ddck BplydimehRChsy BE o TP 4! fltrality 6f Slhavl ' %gput er
file is received asgg pl-ural i tf/%éf Nl?slulz:ah1 )}bl ocks mﬂ%ﬁjp%?@ngﬁ Ically
recei ved anfldiffasentdypeshfastexamplelincluding at least fwie of:i #n EEP+modo IEEB giarallebck,

t he ' / d ' L NQ:; for, i ng- |, f N
F1'ags.whi ROt 8 PAPTPA P el % o e el e ‘Fefatletfpoms iandns
for 10 t RSPOBAked poktor i Ng a currently recei ved conputer file block;

nmeans for supplying the 25 block stored in the block storing neans to a
conputer; and control means which is arranged to determ ne whet her the

flag for the,cu ntly,recej ved bl ock.is.set j he fla . _storin
means, and Hi §hoH{g{ g‘? BO%QL%% %‘ﬁ gaW%ﬁkg’ﬁ;%F&ﬁﬁggﬁé a?ﬁ%ccf%g%ﬁ‘ﬁdp\}e‘lqﬁ’&tmg‘( ock
from bbe i t6§Mhdrie A Rehsd o do%l&ﬁ[ﬂglﬁ Bsmpiter i £6i 4 Bandhi@r f Or
that bl ock innﬁl%%flagg storing neans. 30 The recel ver/ decoder
pr ef er abl y Viag raseiver/denoderstosa eempies. or recei vi ng an acknow edgenent
fromtig conputer that such a bl ock has been received fromthe
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PCT/ EP97/ OP#cFérred features of the present invention will now be described, purely by way of

example, with reference to the accompanying drawings, in which:—

Figure 1 shows the overall architecture of a digital television system;
20 Figurt_'. 2 shows the architecture of an interactive system of the digital television
system of figure 1;
Figure 3 is a schematic diagram of interfaces bf a receiver/decoder forming part
of the system of figures 1 and 2;
Figure 4 is a schematic diagram of a remote controller used in the digital
25 _ television system,;

- Figure 5 illustrates an arrangement of blocks making up a file to be downloaded;
Figure 6 illustrates the sequence of the blocks while the file is being downloaded;
Figure 7 is a functional diagram of the receiver/decoder during the file download

operation;
30 Figures 8-12 are flow diagrams illustrating processes which take place in the
receiver/decoder during the file download operation;

.Figure 13 is an alternative illustration of an arrangement of blocks making up a file



-8 - bl ock supplying neans, and wherein the control neans is operable
so to set for that block in response to recei an
acknow ed?é‘?rgsﬁ{il?%r t hat bl ock. Preferably, the cont ?(E):F%rrrgzuﬁ?bgan be
operated to cause resunption of the reception of 5 conputer file blocks
after a |l ost connection wi thout resetting the flags. The bl ock

suppl yi ng neans may Repeaswhloadedd! urality of such block supplying neans

of different types, for exanple including at |east two of: an ECP-node | EEE
paral | el Figurepbtt: is dnyillustrating inbEeatendetajleof pfirst ;matrini dfithe biocks shE&Eh
parall el port; and an ﬁo 3%;232 serial port. It should be noted
that the features Ofm.[ 8YFi st and fifth aspects of the invention may

be enpl oyegighRops her idl 4 AuSRARROPS gBRMEliRAMhAGIPoCARIb&Es dHowd fif BBAR
transmtter via a receiver/decoder to a conputer. 15 Preférred
feature$ of the pres#dt invention will now be described, purely by way of
exanple, with referepce to the accogpanyi ng draw ngs,. .i.n ich;,-

Figure 1 ¥g8foWd t h 8veEPY [P, E‘F%}F@ &t PEDCESS;Whish (takes, placs nins @8t em
20 Figure 2 s hoySniiciBorR i idt& 6dririnQhe RlbviS1 5@'&? sHifgh ¢ RS
digital television 40 systeemcv;';1 fllSl ure l;pl%b %]laguere 3

is a schematic di agr downloadingeadfdaces of a recei ver/decoder formng part

of the systemof.figures 1 and 2;. . Figure 4 _.is.a schenatic diagram
of a renot {? ol | &2 ﬁg\g&ﬁ?g;axpﬂguma&ngagprggcss which fakes place mf“é“l"@?ﬂ“‘g‘ﬂon
systemp Figure @uring kil abwaload opBratiohangenent of bl ocks making up a
file to be downl oaded; Figure 6 i1lustrates the sequence of the

bl ocks while the file is being downl oaded; Figure 7 is a functional

di agram of ,t he receiver/[decoder. during t ile downl gad . . .

oper at | oni ABGVeRitY obe dEte st kA 1000 AESrREde HA prRseR: vERiaRSni ch
t ake pl aceghod B figure 1. The invention includesiavRiose COHEdntidMAl Bibitfal SelbvisRn -
downl oad operation,; Figure 13 Is an alternative illustration of an
ar r angenensystsim K20k svhietk iuses (the akifowne MPEG-2 compression system to transmit

15 compressed digital signals. In more detail, MPEG-2 compressor 2002 in a broadcast

centre receives a digital signal stream (typically a stream of video signals). The
compressor 2002 is connected to a multiplexer and scrambler 2004 by linkage 2006.
The multiplexer 2004 receives a plurality of further input signals, assembles one or
more transport streams and transmits compressed digital signals to a transmitter 2008

20 of the broadcast centre via linkage 2010, which can of course take a wide variety of
forms including telecommunications links. The transmitter 2008 transmits
electromagnetic signals via uplink 2012 towards a satellite transponder 2014, where they
are clectronically processed and broadcast via notional downlink 2016 to earth receiver
2018, conventionally in the form of a dish owned-or rented by the end user. The signals

25 received by receiver 2018 are transmitted to an integrated receiver/decoder 2020 owned
or rented by the end user and connected to the end user's television set 2022. The
receiver/decoder 2020 decodes the compressed MPEG-2 signal into a television signal
for the television set 2022.

30 A conditjonal access system 3000 is connected to the multiplexer 2004 and the
receiver/decoder 2020, and is located partly in the broadcast centre and partly in the

decoder. It enables the end user to access digital television broadcasts from one or more
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to be dovﬁ(ﬁ(l)ggagl(fz Figure 14 is an illustration in grpecz‘{EePr”/%ogil of
a first matrix of the bl ocks shown T in figure 13;

Fi gure 15 is an illustration of a gen]é)ralised matri x of the bl ocks shown

in figure . . Lqur .2 1S a flow di agram
illustrat i%rga%caf)tr 33%%hscmv§hl‘q‘c hsngag‘(cgrsd, p?aggiéﬁi r??a%e%p heritig ﬂes?ages relating to

appl i cat i ogonsRercili ioffefsetiva s, idhe lop Gevedlavicvisivh prmgiammésr\som B 2hd Bebadcdst | ©
for down| oadi ng; and “Fi gure 17 is a flow di agram

i |1 ust r at | MPPHER BOSsinssrechintothe Jenivraideredes 2060pUsiag thedecoder 2020 and
| ‘o ; P .
tel evis: ot PR oA RERAY MBchese ppmdaCURtY (MR Lol mpge, |

figure 8. driepaywpentvion medel udes a nostly conventional digital television
system 2000 wni ch uses the known MPEG 2 conpression systemto transmt 15
conpressed digital signals. In nore detail, MPEG 2 conpressor 2002 in a
br oadcast : e [ a ¢l gi signal . st 0 pi I ream .
of video S%ﬂgt%%&i\lrhgg'ﬁgﬁ %gg%prafeégsg%%g?g ?62 t(l:%nnec lé* obg&rru%ﬁdﬁﬁﬁéexer
and scr anbjee¢iveipdeéotiar 40201aad agifW6cated partly hvetheBroadvastentre @hd patlydhn \the a
plurality of further input signals, assenbles, one or . nore transport
streans an@rcPdernsnables thegNdcUsSE do dmtgrachWitd Yasious appligatiops, visp tmedenpged 20
of the,broadeast Genbhs Via !inkage 2010, which can of course take a wide
vari ety of orns T ncluding telecomrunications links. The transmtter
2008 transmts el ectromagnetic signals via uplink 2012 towards a
satellite fransponder 2014, where the are, el ectronicall yUpr ocessed

. y . .
and br oadcd8HIS4 BT the aReralARhifacRire of Bt igtegagtivs teletisiop system 4009 pfghe
conventi o | | rented by the end user. The
signal s 2gﬁg#§g%?vggﬁﬁégﬁé%gégg?ngggagggﬂp?gﬁéﬁitted to an integrated
recei ver/ decoder 2020 owned or rented by the end user and connected to

the end_ user's televisipn set 2022. T recei ver/ decoder 2020 decodes
the cohpr E¥etxamele. thes PE?F&Fm}EﬁYJ‘“%mt&%Q\/P@?% ag a?ﬁﬁpscr to by itemse from

tel evi si onyfiQkredf) @stalogues, consult local news and weather maps on demand and play games

through their television set.

The interactive system 4000 comprises in overview four main elements:~
20 o an authoring tool 4004 at the broadcast centre or elsewhere for enabling a
broadcast supplier to create, develop, debug and test applications;

° an application and data server 4006, at the broadcast centre, connected to the
authoring tool 4004 for enabling a broadcast supplier to prepare, authenticate
and format applications and data for delivery to the multiplexer and scrambler

25 2004 for insertion into the MPEG-2 transport stream (typically the private
section thereof) to be broadcast to the end user;

® a virtua] machine including a run time engine (RTE) 4008, which is an
executable code installed in the receiver/decoder 2020 owned or rented by the
end user for enabling an end user to receive, authenticate, decompress, and load

30 applications into the working memory of the decoder 2020 for execution. The
engine 4008 also runs resident, general-purpose applications. The engine 4008

is independent of the hardware and operating system; and



30 A conditional access system 3000 is connected to the multipl exer 2004

and 't he ver/ decoder 2020, and is located partly i cast
centre angvparﬁay in the decoder. It enables the end u@’g}lj?lﬁ’g%g@g
digital television broadcasts from one. ¢f Jore WO 98/ 43162
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broadcast guppl h h&denfinEdBatic Shdhnel 300D betvdent@ei BBV dtcBBSSEHVS adEliad | NY

to comercial offers &t hat is, one or several television programres
sol d by the broapplicstion and @&pgwcre‘ﬂ)% tocsamable signady instudtingathe server 4006 to

uSer Ty pur chaliEeR SR PSR SP s M~ L HEptRer: THARL o daesof g
pay- per-vi ew nmofig.end user. An interactive system 4000, aI so connected to the
mul ti pl.exer 2004 and the recei ver/ decoder 2020 and again | ocated

partly $n the broadcast centre and partly in the decoder, enables the
end user tg. intera t h. varlo applications ,viag.a.noge .10 bac
channel 4088¢ mtera \gf" ¥ision, ﬁ 8‘? TR HiRg 3 alb‘?‘i‘f‘?’éstt %qbf"{‘qﬁ‘gl fhe
interacti Vﬁnbﬁb@/bﬁm&eweémda&%afvms device§icBhtailed tBRH. A ;ﬁiﬁeﬁﬁéﬁsem
1000 of the present invention. 15 For exanple, the |nteract| g system

4000 al | owarearpresantassiarthe ¢nging 4008 gs "fesownce files"oA. Suodidel’ isa seit @gmurce

Cheir tel chiesih Qb A “RehoSTiRRR: At e UOeoRt 08 e smacs 1ot

over vi gy f giafuleRiModlleN® \A% ¢ dowHloaded intdithedbédiir/dt8od? 2020 80t @le NIPRG-
broadcast centre or el sewhere for enabling a
2 transport stream.

Physical interfaces of the receiver/decoder 2020 are used for downloading data. With
reference to Figure 3, the decoder 2020 contains, for example, six downloading devices;

15 MPEG flow tuner 4028, serial interface 4030, parallel interface 4032, modem 4034 and
two card readers 4036.

For the purposes of this specification, an application is a piece of computer code for
controlling high level functions of preferably the receiver/decoder 2020. For example,
20 when the end user positions the focus of a remote controller 2026 (as shown in more
detail in figure 4) on a button oEject seen on the screen of the television set 2022 and

presses the validation key, an instruction sequence associated with the button is run.

An interactive application proposes menus and executes commands at the request of the

25 end user and provides data related to the purpose of the application. Applications may
be either resident applications, that is, stored in the ROM (or FLASH or other non-
volatile memory) of the receiver/decoder 2020, or broadcast ‘and downloaded into the
RAM (or FLASH) of the decoder 2020. )

30 Examples of applications are:~
° An Initiating Application. The receiver/decoder 2020 is equipped with a resident
initiating application which is an adaptable collection of modules (this term



broadcast supplier to create, devel op, debug and test applications; *
an appl i cyyd 944zipsl data server 4006, at the broadcast centrg..eopnected to
t he : aut horing tool 4004 for enabling a broadcast suppliér to..
prepare, authenticate and_f@oat applications and data for .
delivery to the nultiplexer and scranbler 25 2004 for insertion-into
the MPEG 2 trangding et mbley MithRhérbuhdt?) BhANIREGhe receivcr/deche? 9@%0 i)
thereof) to be broadcast to the end user; * a virtual machine

i ncl udi ng a r unbe immediatglympe(aiVEjn the BPEGHE ehvirenment. The application preeides abl e

de installed in the recejyer/ decode 02 wned or rented by, the
ggdeulser f or en%BSF&%@fa%WE}%CaE FW@“%%@&?&@%‘MWF ier i reg tdlse  and

| oad 30 FrPide i QHfriall bebiiéda!Rhd REGCR MREMticAlond anfl°8BMET0ad0F 0 T OF
execution. The engi ne 4008 al so runs Yesident, general-purpose
applicdions. Tapplicatipnse 4008 i s i ndependent of the hardware

and operating sysfe nd,. .. WD 98/ 43162 .
PCT/ EEQ? / @189 X étax%p ipphcatmn. The startup aplﬁlcanon allows any application, _either *

3 ppdened backigignRl dI0RBRLICRR o e REBVUALHBEONPD, IRILGP

application and data server 4006 to enable signals
4006 to acts asi ndeotstraptexeauted! amphirival iofns sentice i corliEes Jtdrt ahes por t
stream at the reguest o The interactive

f . . ., .5
t el evi si on syst ‘%@%%@%f%@@ﬁﬁéﬁ%ﬁﬁgwm thereforg 30 benupdated
functigns of thasipqetursd R BliflatHfE ittidcdadiRafiR00RAe bRBEAI 1, |

Appl i cations are represented in the engine resource
"nodul e" is a sehenndl capdeseleeted and rfim,| eitheninimadiately Aftémdovwnlpading ormaftenf t he

' /d d ' age ce far dul.es. uj es y be
Gouni oaded | ni PEIRRECI D ot sieeSenne ABeHBE fpizased o B2 mPRRThor
'stream M <dnddk abﬁﬁ{.&éagﬁq& Rhrtdg ¥heR ¢&duiRl/ decoder 2020 are used

for downl oadi ng data. Wt reference to Figure 3, the decoder 2020

contains, ®or chdhpgram Guide JBhvnProgrhimn Guitieis aa dntetastive/appdichtionmmwhichegivdD 28,

serialqd nterface,4030 rallel interface 4032 dem 4034 .and .two
car d rlega der s 40@‘8 g?orina&gn aboul programming. 1-401' eXamngl)e, i may give information

about, say, one week's television programmes providcd on each channel of a
digital television bouquet. By depressing a key on the remote controller 2026,
the end user accesses an add-on screen, overlaid on the event shown on the
screen of the television set 2022. This add-on screen is a browser giving

20 information on the current and next events of each channel of the digital TV
bouquet. By depressing another key on the remote controller 2026, the end user
accesses an application which displays a list of information on events over one
week. The end user can also search and sort events with simple and customised
criteria. The end user can also access directly a selected channel.

25 e A Pay Per View application. The Pay Per View Application is an interactive
service available on each PPV channel of the digital TV bouquet in conjunction
with the conditional access system 3000. The end user can access the application
using a TV guide or channel browser. Additioixally, the application starts

_ automatically as soon as a PPV event is detected on the PPV channel. The end

30 user is then able to buy the current event either through his daughter smartcard
3020 or via the communication server 3022 (using the modem, a telephone and
DTMF codes, MINITEL or the like). The application may be either resident in



For the purposes of this specification, an application is a piece of

conput er onoles/4362 controlling high level functions of preafesakipst he
recei ver/ decoder 2020. For exanple, 20 when the end user positions the -
focus of a renote controller 2026 (as sAdwn in nore detail in figure

4) on a button object seen on the screen of the television set 2022 and
presses the val théaROM of dhe rensiver/decader 20A0 95 flowmieadableciatmthedRMM 19f tthe
button is run. . An dn ctive application proposes nenus and

execut es commn%cﬁ’tﬂ/fiﬁré’d%%%@t of the 25 end user and provides data

rel ated togthe PUPPOSEwHioall RppR&ERions B RGueshPi bSd s an Byvnload chifipstet her
resident applications, that is, stored in the ROM (or FLASH or other non-
vol ati | e menor yjofiwvarerusingthei Re dowalnadeapphioation. or br oadcast and downl oaded

into th RAM (or .FLASH) of the decgder: 2 : | f .
app! i cagi offs ar é\%gazmc ﬁr&scrﬁ?pﬁﬁqoﬁla?ﬂﬁ&95%%&??5?‘?%5 %ﬁﬁ%&% Cmpriscs
recei ver/decodep il Vided Broddeasd of infags oith #pdt user navigation vih Unt-k@kemy
application which’is an adaptable collection of nodules (this term

WD 98/ 43162 buttons.
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being defiMed i A B2 agg{iﬁqonhgp’gu%%ra)ppgﬁ%fm #gpf"ﬁ%’a\?’léfc%i{‘{?m“g@o‘é{g}‘ %020

to BRoddeRR dinfly ShrogRRBAA! A¥Can NexthipldyPathtile thbicengRdttions! age
application provides core features which can be nodified by the

br oadcd8t suppl idisplayed oedbe sazekn ofithakelevision 2022, and the nesrican selaet ananswence
bet ween the resident  applications,a | oaded . applications.

* A Startup“A3S the JERSEF %téa?{%%pﬂ‘ﬁ%aﬂ@ﬁa%ﬂﬁ & ugﬁlbn e Gker
application, eit2kher the answer is c62¥& sratitdaidl cadnCRdeleddunt bP tHeliseP§ sédie.

recei ver/decoder 2020. This apgégl cation acts as a bootstrap
execut ed o® ar r i&v Jeleshoppieg rapplieation. In @ae exempleypf theyteleshopping application,
application. Startup is 0 d.i BAM an I (ﬁbd d 10
easily. It can é% E%Rfi@q(}%%gﬂf%g%cn%%g | .ergoc:tﬁgég%g%ﬁq{%g@%% avg{ll abl e
on eachs displayed on the television 2022. Using the remote controller, the user can select

o

=

a particular item to buy. The order for the item is sent via the modemmed back

channel 4002 to the application and data server 4006 or to a separate sales

éystem the telephone number of which has been downloaded to the

receiver/decoder, possibly with an order to debit the account for a credit card

20 which has been inserted into ome of the card readers 4036 of the
- receiver/decoder 2020. _

° A Telebanking application. In one example of the telebanking application, the
user inserts a bank card into ome of the card readers 4036 of the
receiver/decoder 2020. The receiver/decoder 2020 dials up the user's bank, using

25 a telephone number stored in the bank card or stored in the receiver/decoder,
and then the application provides a number of facilities which can be selected
using the remote controller 2026, for example for downloading via the telephone
line a statement of account, transferring funds between accounts, requesting a
cheque book, etc.

30 o An Intemet Browser application. In one example of the Internet browser
application, instructions from the user, such as a request to view a web page

having a particular URL, are entered using the remote controller 2026, and these



channel can be selected and run, either inmmediately after downl oadi ng or
after WO 98/43162 pr el oadi ng. In the case of preloading, thecpppdi/eabd ONn is
| oaded into the nmenory 2024 and is activated by the startup -.
when required. * A Program Gdipe~ The Program Guide is an

I nteractive application which gives 15 full information about

programm ng. Foaressmtriyl the mdademmyeddback chafnel 4602 the application and 8R@Ykrvesay.
one week's tel eﬁjﬁ %g programres provided on each channel of a
digital tel evi st 388 3ERPOPIR WethPagsds thpnaingluded in thectransmissionsoimomathe er

2026, u : S - n ver | ai d t he
cvant shown or Tiadéit Edife 6 RAGRS RSBl AGEIP F0F Dia e SipIB 2R,
add-on screen i sanspbmden20i4 gndidoynBfk 2016, andi difplayet om0 theolevigort 022Nt and

next evgnts of each channel of the digital TV bouquet. By
depressing anot her key on the renote controller 2026, the end user

accesses i ' j i .| ' [ QN A S over
e e AParibilld £akrAbriRL OC DOwRoRY Sprticalih will oW B SREHG W pGEIF
si npl e andtechnical ipraldein to be solved is that theaomzputerite veltich itsis ultirameB! Ge2ired €8S S

directly a,sel.ected channel ., 25 * A Pay Per View application. The Pay
Per Vi ew Aeﬂﬂ"fle%f{ ﬁ)gnso aé?l“ﬂ‘“?‘é\“’aétdi'%em rate of data input fypmcthe vate |t whickn

each PPV Ghayme ) | g?ﬂ&“ﬁ i j ' . LW th
t he condi tCl I onal bg%gtetggﬁsegésrtg%l%ﬁagﬁ@xfﬁ e e%ﬁ bgsfgé}ﬂc%gﬁggéég{e&slsoqoh]%mg%p“ﬂ& ation
usi ng 0 T\thgspitwar:beiigiransmitted wincthe MPBGHRsitrehinyat, $dy¢ 500 Xbits/@l i on starts

automatically as soon as a PPV event is detected on the PPV channel. The
end 30 user is then able to buy the current event either through his

daught o ens . M LCah] 22
(st horSakd Sith this problem, in ovid#fbed in tebrbilfaSHALE hle Db Riop B 10
l'i ke). TheintooNblacks (ssn Figure 5% and thee repeetsiyeinsertad into the MPEG@rivgfes3d6n
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t he ROM of s?%glg}“eec@r JBf Fefsivsgdecodsn 3024 ingludes 8 Ritmapevhish desqribegalliofithe he

L A MR W oy BSBUARE PO o e R,
appl i cat i dA.zewp- Fhe steps iwggaﬁpwalcad'mmoc@pm araréaginthe Hiecknmgabern éf bitefser
200! |21 B SIR3 5, iing sy 8 e DSkl ol BSE
appl i cat i asendsThe adkiicivled)itnkéhtlab ABpropriRtee TRE aBkeiviny NCIMESRYuikS fts Bwn
software, usually provided ona ﬂoppy disk, to join the various blocks of the transmitted
20 software. Auto-interleaving provides a measure of flow control. Given that the
- broadcast data rate cannot be altered, the blocks in successive cycles are auto-
interleaved. According to the bit rate of the receiviﬁg computer, in successive cycles of
a carousel every, say, third or fourth block is transmitted to the decoder 2020 until all

the blocks have been received.

25
Problems can arise if a block is lost. In overview, a solution to this problem is to use
the concept of redundancy using an XOR function. Additional redundant blocks are
added to the data stream from which the values of lost blocks can be derived if
necessary.

30

The PC download application will now be described in more detail. During a PC
download, the data is typically downloaded from the transponder 2014 to the
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broadcast quiz programe. As an exanple, nultiple choice questions are 10
di spl ayadoegr43lée screen of the television 2022, and the usRaT/ERAT/03HI9ect an

answer using the renote controller 2026. The quiz application
can informthe user whet-héﬁ-the answer is correct or not, and
can keep count of the user's scor * A Tel eshoppi ng appli cation.

I n one empd QﬂOdﬁhgoz(bV%Wéerﬁﬁj oy tuber Q48 at a data rate typicallyeofs70F goods

o < 2y ok R ek bF SedsfoesREes BE GRG0 REE PAiRbye” €8 PR Gerliel itpefatcr can

sel ect 4032 or serial dnteffaéd WO The Sf¥ckRed@bodd Supo?B! dowhiohRg! foohd S sent
via the nodenmed back" channel 4002 to the applicatron and data

server 4cmspwier vie the paspleldnterfaes 4632 in IEEE 1284 ECHrsmede having eltypindrdatmiunber

f which h ded h r/d der bl
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Parti cul ﬁerceiveﬂfﬂwcmr aozo be tHCcdaputto asuldfiel estigiatat) divilitd e the egpated bed. A

articul ar
P data rate to the receiver/decoder 2020 to provide a rounded~up integer X, and then one

20 in every X of the received blocks could be downloaded to the computer so that N/X
blocks are received in one phase, and this phase could then be repeated X times so as
to download all N blocks. However, for efficiency, this is reliant upon the data rate to
the computer being accurately estimated, and this is not- possible because that data rate
‘can vary. Also, serious problems would arise with this method if a particular data block

25 were lost. '

In order to deal with these problems, the receiver/decoder 2020 is functionality arranged
during a PC download operation as shown in ﬂgure 7. The incoming bitstream from the
receiver 2018 undergoes a block detection function 10 and can then be passed by a

30 seclector 12 to a buffer 14A or a buffer 14B. The contents of a selected one of the
buffers 144, 14B can then be supplied via a selector 16 and a selected one of the

~ parallel port 4032 and the serial port 4030 to a corresponding port of the PC 14. The



technical problemto be solved is that the conputer to which it is

ul ti mat el ywoesustezl to downl oad the software will have pgreigotgsRot
rate of data input fromthe rate at which it is broadcast. For -
exanple, the difference may be from9 khets/s to 1000 kbit/s, with 10 the
software being transmtted via the MPEG 2 stream at, say, 500 -kbits/s.

To deal wi buffersildApiléBlasmprovided byportions dfiRAMeofithe asteivet/dehde PO as tdie
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third or fourth bl gck ?s trangn%“t?taggq%g%tu%;ebeéerg0052?18%213 cﬁrtﬁrﬁm%c?'i&om% t he
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derived if necessary. oad applica
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PCT) Epo v 0BE dets e 6, AHifihe? Vil s einptying’. In step 32, an ot mode to
recei ves/ deR@Eis s20 Ahel] i stdpe34yREnidMbatisSrocAlBnal 0@66(16% ﬁiltpgoéegéyscal ly

o

of 700 kbits/s, and fromthe receiver/decoder 2020 to the*conputer
via the pafhawiein figires §alQA, 10B, 11A, 11B and 12, which are performed substantially in
parallel. '

Figure 9 shows the routine which controls the start of downloading to the buffers 14A,

20 14B. In step 36, the process waits until a new block is detected by the block detection
function 10. Once a new block is detected, in step 38, the number i of the new block
is detected by the block detection function 10. In step 40, a check is made in the bitmap '
20 whether the bit b(i) is set to 1, and if so thc' block is ignored and the process reverts
to its beginning. If not, then in step 42, the buffer A flag is tested for "empty", and if

25  so, then in step 44 the buffer A flag is set to "filling", and then in step 46 downloading
of the block into the buffer 14A via the selector 12 is started and the process then
reverts to its beginning. If, in step 42, the buffer A flag is not set to "empty”, then in
step 48, the buffer B flag is tested for "empty". If so, then in step 50, the buffer B flag
is set to "filling", and then in step 52 downloading of the block into the buffer 14B via

30  the selector 12 is started and the process then reverts to its beginning. If in steps 42 and
48, neither buffer flag is set to "empty”, then the process reverts to ité beginning.



4032 or serial I nterface 4030. The receiver/decoder supports downl oading to
the - fjlgyl a the parallel interface 4032 in | EEE 12§ 7

havi ng a typ| cal data 5 rate of 1 Mit/s, in byte-node having a typical -
data rate of 400 kbits/s and in nibble_ 47 _. node having a typical data
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expect ed data rate to the receiver/decoder 2020 to provi de a
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one phase, I's phase could then be repeated X tineS so as
downl oad al bufferiA exths. P%adnatqp 64 thepfocessewmails, untiithe btsfft:reAlfhmbmpmas Stte

data rate tQ " e CcQ be| accur tel st i,ma this is, not
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order to deal t hese probl ens, the receiver/decoder 2020 is

functi onal i Qx;zptarmaﬂ@ent in step @uthqig:fﬁcr Mdgme@ad“mp;tva@"o’ﬁhm; in sisp70; the

figure nco 0 ceiver u oes a '
) ok ols o otPok M eohe Berk: 18A SRRk he ok ?%é‘%é{&@ sﬁk?“gfgg% e ECERR"
a buffer 1%e%ét sutpitithede. Maep W&h@%ﬁi&ﬁé walté uitilaBt a6WElbaa M€ cathpletts Then,
buffers 14A, 14B can then be sdgh via a selector 16 and a selected ‘one

of the i stepl T4 a (beek 49 3madm dor ms geknaayledgement ofgomt theg P ri8esBotii ng

port of the
PCT/ EP97/ Ozi%oévfédgyﬁ%nt is received, thcmn%%p@é‘ﬁ?e bit b(i) for the block i in the bitmap

20 is set to 1, and then in step 78 the buffer B flag is set to "empty". Then, the process

Z

20 reverts to its beginning, If, in step 74, the acknowledgement is not received, then the
step 76 is omitted, and therefore the downloading of the block will be disregarded. A
complementary routine is carried out to control the downloading of a block from the
buffer 14B to the PC 18, as shown in figure 11B.

25 Figure 12 shows the routine which checks that the downloading of the computer file is
complete. In step 80, a check is made whether all of the bits b(1) to b(N) in the bitmap
20 are set to 1, and if so, then the file downloading operation is terminated insofar as

the receiver/decoder 2020 is concerned.

30 From the above, it will be appreciated that it does not matter in what order the blocks
are received by the receiver/decoder 2020. The receiver/decoder 2020 is able to
determine whether a block is needed, and if so then it places the block in one of the



- 16 - buffers 14A, 14B are provided by portions of RAM of the
recei ver/ dersaddic22020, as too Is a bitmap 20. The. bl %T/?ﬁf ‘id n
function 10, selectors 12, 16, buffers 14 A 14 B, ara
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Then, in step 34, the initialisation process hands over to t'he siXx
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perforne ubst antJ al | a ure 9 shows t
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14B. 170 SttB® réMainit}e blucks 6581 VeI downleddeld du béu‘%é’qu'eﬁt ?ﬁi&cgﬁ%@hwe

bl ock detection function 10. Onceanw | ock i's detecte In step 38,
t he nunberbeiwesn the dowaleag rateito the recmyedémdweanzwtq the dpmtnadcteteefmmahe

function in th t her the
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reverts adjust the inkerleagingrofnge bldckgiot, then in step 42, the buffer A flag

S tested for "enpty", and if 25 so, then in step 44 the buffer A flag is
set to "filling", and then in.step 46 downl oadi ng of the block into

t he bufd erwl4 ' ' tarte d the proce

over s 1 (U Mol SURMREIGEH BF oA plrkodts Hs e FEox%y BEGT Rom Bbe b 1
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steps 42 an nei t her Set to
process r &herafare; thei memey requirement would bc 4 kbytcs for the buffers 14A, 14B and
20 248 = 8 kbytes for the bitmap 20, making a total of 12 kbytes, to enable a file as large

as 2'° x 2 kbytes = 128 Mbytes to be downloaded.

In the arrangement described above, the PC 18 is programmed so that, once each block

has been received, that block is written to the hard disk of the PC 18 with a file name
25 which includes the number i of the block. Then, once all of the blocks have been

received, the data in the N files are concatenated in order to regenerate the original

computer file.

A modification to the arrangement described above with reference to Figures 5 to 12
30 will now be described, to deal with the case where a connection is lost between the
broadcasting centre and the receiver/decoder 2020. In this case, the lost connection is

detected by the receiver/decoder 2020, and the user may be prompted as to whether or
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process 2 reverts to Its i nn In step 74, the ackno enment
i s not refigixesd3 tolidn Astshown in figuepl4 tn particuiar,tindhe firsd mateix foatnix 1)) dhe
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whi ch checks that the downl oading of the conputer bile i's - conplete. In
step 46, aumbered ii= RGudd toH@H13€. W thegnorergenisral sasy of) a mattix Npymbpredije adi t map
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((G-1)(R+1)+1)C and the bottom row contains the blocks numbered i = j(R+1) - 1)C +

1 to j(R+1)C. At general position at row r and column ¢ in matrix j, the number of the

block is i = (~1)(R+1) + (z-1))C + c. In the matrices, the blocks in all of the rows

20 except the bottom row (r = 1 to R) are data blocks into which the computer file to be
downloaded has been divided. However, the blocks in the bottom row (r = R+1) are

redundancy blocks which have been calculated and added into the MPEG bitstream by

the application and data server 4006. More specifically, as shown in figure 16, in step

100, the file to be downloaded is divided into data blocks each of 2 kbytes. In step 102,

25 values of R and C are set. In step 104, a matrix number counter j is set to 1. In step

106, the first RC data blocks are read, being considered as a matrix of C columns and
R rows of the data blocks. In step 108, for each column ¢ =1 to C, a redundancy block
for that column is calculated. More specifically the rcdundaﬁcy block is calculated as
a bitwise XOR operation on the data blocks in the respective column. In step 110, the
30 redundancy blocks are considered to be an additional bottom row (r=R+1) of the matrix.
In step 112, block numbers i = (j-1)(R+1)C + 1 to (j(R+1) ~ 1)C are added as headers
to the data blocks, block numbers i = (j(R+1) = 1)C + 1 to jR+1)C are added as



30 Fromthe above, it will be appreciated that it does not matter in what
order th are received by the receiver/decoder
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the PC 18 as quickly as the bl dcks can be downl oa
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phase. If the ratio betvveen the downl oad rate to the receiver/decoder

2020 to the download rate fromthe recei ver/ decoder 2020 varies, then
the arrand¥bemt whes mrishvsdoadmmdoad Btkcbaaltfdn;ausinguthq/ receiver/dejodetr 202@ they

I nterleaving of th 0 uir nts of he ar enment
descrilfed sgisat the EHBJP &}eoﬁ#’f tth"eguﬁoryo%elpg? 8%? Fefeiver/ %ﬁ"ée’f II’%@&?
buffers 14fen é{}:?hemmtﬁle i#olRor? Sncl diR % B ‘}a\lucsterR aﬁ@@ to the PEY 18 lh}leac K
woul d be 2 kbytés (although up to0 4 kbyTes nmay be included in a single

MPEG- 2 t alslugipg aaRC dowmleadrofnthay filer thefretdiverkdscoder 2020 needmnet dfutietic| amy |

bu fors 1Aterty 5 BeSpaingy oFRamved sbRH LG ltientRd fieffes 7 SY2 HavRpr
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128 Moytes to be downl oaded I n the arrangenent described above, the

PC 18 15 (fBuRaMned dewnigaded to HeePCddhromdthr receiver/daeodse @A20)toedeab with hat
block I's il b filady B16cKi h I irkind ek Bfbed Deldiv HnldveRrili! Each3Mhe that the

PC 18 detects that a redundancy block has been downloaded, it checks whether all but

one of the data blocks in the same column of the same matrix as the received
redundancy block have been received. If so, the PC 18 regenerates the missing data
20 block by performing a bitwise XOR operation on the received data blocks and the
received redundancy block and stores the regenerated data block as if it had been

received from the receiver/decoder 2020.

More specifically, referring to figure 17, in initial step 120 the PC 18 receives the
25 values R,C, and then in step 122 receives a block. In step 124, the PC 18 extracts from
‘the header of the received block its block number i. In step 126, the PC 18 stores the
block as block i. In step 128 sends an aclmochdgement to the receiver/decoder 2020.
In step 130, the PC 18 checks whether at least all but one (R-1) of the blocks have
been received in each of the C columns. This may be done by checking a directory of
30 the hard disk of the PC 18 where the blocks are stored, or preferably, for reasons of
speed, by employing a bitmap in the memory of the PC 18, which is marked off as each

block is stored. If at least all but one of the blocks have been stored for each column,
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detail. In perst t he arran?errent descri bed abc:ve withereferen%g to figﬁres 5

and 6, theimbptspKl3BoithaiRCaI8 storesytlire-regsnenated: data thiogke aadrprpeceds Jocthe dieat t he

bl ock ' i i Qed,
bl ocke. canceibm i HCFOR-RSEE R AL b Ha ot IONREXICT60 6ForddliSs
cont ai B9 Ngpfddeadsith step B4y ifl whictpthenddtnpitert file i keprieratdl S6AVAe iréceived data

figures 13 to 15. As shown in figure 14 in particular, in the first matrix

(matrix 1) blocks and in the ptep hd2ctha campyter fide s stores pmthechard disk-ofi thedP@ 18; he
t ' t he Dl. A 71.CE til
e bot t ot Uep Ta EeriRBS Sherhor 2 WMBBEL S ddea otk briatsdfncafBp bRty ey

(R+1) C. | ndbmebyreheckins tHeatruthagathofrelatioROr« ¥ -1{RO &S €dvlere alie matrix ali@ber |

figure 15, the top row contains the blocks nunmbered i = (j-1)(R+t1)C + 1 to
((j - 1) ( R+1]) Isdetereined Femyior deftbiT DHURedIELT ds vhsee istGhrede g‘hﬁ@ﬂé@gpf part pf R+ 1)

iy, (ke S P Ao ARG AR S e (A GPBIER 1T C.

the matrices, the blocks in all of the rows

The arrangement described above deals with two main problems. The first problem is
concerned with brief interruptions in the bitstream from the transponder 2014 to the
earth receiver 2018. It will be appreciated that if a particular block i has been affected
20 by such an interruption, there is a relatively high probability that the next block i+1 in
the same row will also be affected. The value of C is chosen such that there is a
relatively small probability that the next block i+C in the same column will also be
affected. Provided that R of the (R+1) blocks in each column are properly received,
then using the redundancy block and the property of the bitwise XOR operation, the
25 remaining block can be regcnerétc:d. The other problem is concerned with the effective
rate at which blocks are received towards the end of the file download operation. It will
be appreciated that if only one block is awaited, the waiting period may be almost as
large as the time: taken to transmit all of the blocks in the file. With the arrangement
described above, there is a high probability that if only a few data blocks would
30 otherwise be awaited, they can be regenerated from the redundancy blocks and the data
blocks which have already been received. It should, of course, be noted that the
transmission of additional redundancy blocks adds to the total time to transmit a



20 except the bottomrow (r =1 to R) are data bl ocks into which the

comput er fybesghfiepe downl oaded has been di vi ded. Howev% B350 RegCks
in the bottomrow (r = R+t1l) are redundancy bl ocks whi ch "have Been -
cal cul ated and added into the MPEG bi tsé%eam by the application and
data server 4006. More speC|f|caI ly, hown in flgure 16 I n step

100, the f} .each

kbytes. | n&lsﬂ‘%lu%l@g % ai ues op%ﬂaé%gdoé cgaieing %ﬁ) mib'ﬁt méptrlﬁﬂsrl X
nunber couaﬁi'rcdpcmg thetimfeatolwait forsthe fast few Hloks ﬂd&ﬂ th lbrcsﬁald%@ed %hinbﬂ fheks
are read, being con5|dered as a matrix of C colums_ and rows of the

data bl ockdisa Vﬂn@grea thegincregse ingdp tetal wntlss&oqtm, by aapmdatmmmyxomofck

cal cul at ectiee Ruds of €t B THe HBicE IARE JehR orC' ol R T O ) sy of °

respect$ v&etmﬁdﬁmtudxas of trfal ki@ erioRcHSReverLHipiiipale RhRek ?m@liﬁ:&@BSD @gged to

be an additional bottomrow (r=R+1) of the matrix. In"step 112, bl ock
nunbers i Eﬂ?--?@'}‘i‘ﬁbb}a@@f'%@&%?ﬂ%tﬂ thycfisee added as headers to
the data bl ocks, block nunmbers i = (j(Rtl) - 1)C+ 1 to j(R+1)C are added
as VO 98/ 43162

PCT/ EP97/ ORs1f8 example described above, the values of C and R are determined when the file is
headers to the redun?ancy bl ocks, and the bl ocks are stored. In step 114, a

test is noRfepared intgblocks geady %W@i%@dﬂhévmpémm&m¢ mb:dsd inand
if notqpn ﬁE%?re&Jo% Bpﬁ*déﬁttﬁlﬂé for d wxgg&gabofé files Al : ai<§§n{P§stal Rl é to

108 are then repe or t nex
until the erlajobe pmletmnmcﬂemt}faut ¢heirsvaleascheiflg ifstududt ihythé Gircétbﬁy oﬁnfdeke i's

t hen added Qry or_index MPEG 2 taple including the name, size
and ’é’fs 18aay be presprogrammes with thy values of € andR. processed
data bl ocks and redundancy bl ocks are then ready for transm ssion.

When a user wi shes to downl oad such a file, using the receiver/decoder 2020
they 10 skl thetexamplecd¢scyibédaboves blocke ate downloaded natil sufficient iblstky haged t he

recei / ecod r 20 en sypplies the file informatjiaqn, includin
the valtiesgh devapaded g onblenBe 2HE o hregsnerateq Thefy the Peisuakplonka 2 | hat
file, t he‘x"e SRirted /268 tRS Bile @&% i’tgd NRL oh Uie %ﬂaﬁ@e %QXI'x}plteblfl e f‘{ﬁg E&E:l:y to

t he manner descri bed above wt ference to filgures wevers
t he PC 18 bleckfosgrpantimudar(column basdyeadnmhuaddd @ntldf alhbutRGe R the data dlatksket t e

gre aI15vvi ,[CE of that éohgnq}lxm hla\cr)ea gge% &owﬁlgfdeg Cth%%s&%? d%trz]l%lo&g gxlay %re/rggegn(gftgd ggg 0) to

marked as received at that stage, without waiting for sufficient blocks to have been
20 downloaded to enable the whole file to be regenerated.

In the apparatus described above, the receiver/decoder 2020 has been illustrated as

being separate from the PC 18. It will be appreciated, however, that the

receiver/decoder 2020 may form a part of the PC 18, for example in the form of an
25 add-on card.

It wxll be understood that the present invention has been described above purely by way
of example, and other modifications of detail may be made within the scope of the
invention.

30
Each feature disclosed in the description, and (where appropriate) the claims and

drawings may be provided independently or in any appropriate combination.



t he redundancy bl ocks in the manner described below. In overview, each tine

that' the woosh6i1628 detects that a redundancy bl ock has beenp@pyphH , It
checks whether all but one of the data bl ocks in the sane co%u%sgf -

the sane matrix as the received re@3ndancy bl ock have been received.
If so,r the PC 18 regenerates the mssing data 20 block by performng a
bi twi se XORn tiweafotdnmentioned preferemtitmbtliiniants, bértaik Seaturds dfthe present épeintios
redundancy bl ock and .stores the regenerated da block as. if it had been
oot vad 1 MY D RERIEMEUER 08 FoRbS3 Gorware. "HONGYS 3wl o4 eaiies be clear

referring g thd gkifiled Ifan ikt Akt dfothesd edanired &Agﬁg&%&d&ﬁ@d ﬁig:x%gdg%el o

values RC, and then in step 122 receives a step 1

extracts f Furthermore; ibhwilhbe thadily indérstood theit. theedfuinttiars petformed bk thu indréware, | n
step 12§, the PC 18 stpres th .block as block i. In step 128 sends an
acknow gdgéhﬁsﬁ?mpgtef Y8 é@eiaggrsyalédgaeqrem%;meg on pr, uging rlectrcalt and fke 18
checks whe gat least all but one (R-1) of the blocks have - been
recei ved ineach of the C colums. This may be done by checking a directory
of 30 the hard disk of the PC 18 where the bl ocks are stored, or

preferably, for peasons o speed, by enpl oyi a pitmap in_the nmenory
bt %t he PC 0N gelecihisds mats o pus P Brading applicktions) e kesripesho e ling deie o

S|8} 421{%2“%11&"( chtified! SfdA1 NeHBReraR6R 208" Wroh@lashAE N (KROMEY: Reference no’'C

PCT/ EP90/ 0PCIASB/19707), Smartcard for use with a Receiver of Encrypted Broadcas? $ignals, and
then suffigient b ks have been_r LV t Qe ocess proceeds to step
132, but | feckiver |fortey Refriiieqto, EIAS IR, dioddeas spi Recspiice dvotem he
next bl ocK an@teEdhditimal AUcER System t Aleeth - N
step 134, taﬂe PC 18 determ ne%s ethﬁrgflfga?h c;'qge?crte'iéeg (@??% §(§j}g§?lodr)’that
col um (t hRownlodding datConmputerk File aome beFransmitterveid. a | Receiver/Mecoliéreno the

FOR- NEXT | b , T, , then ir
156 tho | pCCHRIG R SneC REGEE o ECHRABTE Thinsmissic sndh degemianpto
XOR 15 Omelc¥isioy %hﬁﬁmda&ﬂ bkmkgaeah(&&brﬁe%qzé?&%ﬂcé KL PEASH oY

redundancy bl ock. , in step 138, the PC 18 stores the regen%ght ed
data bl ock Dosynloasling d2ala (Adtorery Refarence Nos oPGASBMAITIR), FComapiEdfT NMempry At

e MR A Rar e PO Tl B B ol
?ij in theSyitem Didelpmend(Atiosiey’ Referbfices INY.cBCPASB/1971), dEGrfdingl Dalie PC
Sections from a Transmitted Data Stream (Attorney Reference No. PC/ASB/19716),
20  Access Control System (Attorney Reference No. PC/ASB/19717), Data Processing
System (Attorney Reference No. PC/ASB/19718), and Broadcast and Reception System,
and Receiver/Decoder and Remote Controller therefor (Attorney Reference No.

PC/ASB/19720). The disclosmeé of these documents are incorporated herein b)f

¢

reference. The list of applications includes the present application.



In step 134, determ ning whether a block is a data bl ock or a redundancy

bl ock may 62 done by checking the truth of the relatioge f9‘i/0:1obRC
[err]- C\Ahvg?gslgﬂe Jmatri x number j is determ ned from|j —?IE

int((J R+1)C) + 1, where int() refe to the integer part of 15 ().
true, ’m M I’mﬂm’edundancy bl ock, @4hd if false it is a data bl ock.
The bed above deal %ZI‘.’MI‘H two main problens. The first
problemis * cbncerned with brief —r-rrt-er-ruptl ons in the bitstreamfrom
t he transponder 2014 to the earth receiver 2018. It will be
appreciated that if a particular block i has been affected 20 by such an
i nterruptibn, tﬁerlféeth@fa(’fr eJoxnlqading g gepmpuseratfile i fxpm nat transmittestvin| ack

i+1 in the f the value of Cis chosen
boeh that TREPEiEREer 8% aibudl 3§‘F‘?%s§§ the s e of ility that the next bl ock
| +C i n §hegiiBg @@ fle] oivalpartaheoRdnto a suﬁsfm@ouﬂ?raﬂ/dadg%ﬂdmdﬂmhgt he

(R+1) blocks in each columm are pro erlés recei ved, t hen .usi ng the
r edundancyeashofithe SEPUpPR dntgraofsaies f Bf thei daga;XOR operation, the 25

el 0 Joarl o FEENEA Gy HEELO UGN LRk fadog e
file downl gg ?eo?ipe lokd Oftheldatarblotks in the [Regrups bgibeimgta bitwiseidkclhigive ORerbl ock

is awaited, the waiting perlod may be al nost as | arge as the tine
taken to tNQR@f those dalgrbleqks; bl ocks in the file. Wth the arrangerrent

wour d 55 BemEyie SHE of el e Ains ol b Bonb or Mok oo eAS Aol oy

bl ocks andthehtandmibteer; bl ocks whi ch have al ready been received. It
shoul d, of course, be noted that the transm ssion of additional
r edundancyTesFiyingsatdeass semeofdhe Hﬁ&ﬂmﬁtFﬁ@IQ‘:&s @t thestereiver/decoder; WO

Igag{rf?éégg / O%(%ymg the received blocks from the receiver/decoder to the comput_cxé,zan_d

conpl et e f déterminiig tvhhrméoaomm ﬂaﬂvairibasgecmeoéf dmatdcagrem reGuidanoy hleckison
interrugtions and r.educj n Elrreto wait.for the | ast few bl ocks

need t & beWbsibshthat ARGY ¥ lof=esph, Onft O ifs SPSPEFvY datr dleckshavene
| | f C
Lot R | o Rcied, 3 il ?%*59‘?‘%? Si°Gi¢ BhtaOBlolk. by porfdrifing 3' tifwis?

stati sti cabxcltsive R arNOR aperaticch ex that redwdmng!rbloﬂwmd:ﬁiclryspehavwadcnwdm ght

be C=50 angata blo ckIs?-lo Preferably, both C and R are greater than five.

20 2 A method as claimed in claim 1, wherein said determining and regenerating
steps are for each of the received redundancy blocks for which all except one of the

respective data blocks have been received.

3. A method as claimed in claim 2, further comprising the step of determining
25 when sufficient of the blocks have been received to enable any remaining data blocks
to be regenerated, and then ceasing to receive further blocks for the file or said part

thereof.

4, A method as claimed in any preceding claim, further comprising the steps of
30 transmitting from the transmitter data indicative of the values of the numbers R and C,
receiving the R and C data at the receiver, and supplying the R and C data to the

computcr; and wherem the computer is operable to use the supplied R and C data in
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the fil eweo9s/43162 Pr s ready for transm SsSi Gigr/Eevdekive
values of C and R a the directory or index table for -

downl oadabl e files. Alter nat [ veI Y, th.e 24alues of C and R may be _
predeterm ned wi thout their values being included in the directory or index
tabl e, angdefehfintiy iPwhith GFthe At blegk eI teiidanty Blotk!rERfes0f C and R

In the exanpl e descri bed above, bl ocks are downl caded until| sufficient

bl ocks have 15 been downl oaded to enable the file to be regenerat ed Then,
the m ssing bI ocks .ar ener at ed .and , t.he file i ner at e n an
al ternati 3 %ﬁ (f?s Fﬁgn?‘g%hﬁ%ﬁwed clgjm, yhergin tg"’ﬂ’i& S AP é?lr iumw
has been QQ&EItﬁédﬁﬂtth r ii£1 ab! C)\éhe WtetHef redifidAiRl bIBEIAC I th of @t

col um hav een dovvnaggded thcej)m ssing data bl ogk may be reegr.&l‘g ated and
mar ked5as rednndancyoblacks issb rsltategetp the ithalata black imeachoof the R groupsiof B datks t o
have been_ 20 .downl oaded to enable the whole file to be regenerated.

In the apB ‘us descri bed above, the receiver/decoder 2020 has been
~illustrated as bei ng separate fromthe PC 18. . It will be appreciated,
however, that the recei ver/ decoder 2020 may forma part of the PC 18,
for exanplbe i n A hmethodmodf dawnkadingd-aorcomputer file froml ta vrddsmiitterurvier st ood

that the presen ention _has been descr.i bed abpve purely by way of
exanpl e, ZHETGE 90%6&‘??&9313 s CURPIIRG e SRS Bg made within the scope of

the 10 W&ﬂ%‘tﬁ@ﬁl@ﬁxtoanunﬁ?& Qﬁ%&sdl scl osed in the description, and
(where appropricate) the clainms an “Tdr awd ngs nay be provided

i ndependemtpeptedty transmittingthe bpncke of thedilifrran thetransmitter, each with 98/idgtisy
PCT/ EP97/ Oﬁ‘é}? -23 - In the
af or enent @ bﬁ?‘g‘f’épfied enbodi nents, certain features of the present

i nventi on at the receiver/decoder:—

In the exanple desc !ﬁmm vaI ues of C and R are determ ned when

providing a plurality of N flags which are initially reset, one for each block; and
15 cyclically performing the steps of:- '
receiving a currently transmitted one of the blocks; and
determining whether the ﬂag. for that block is set, and if not supplying
that block from the receiver to the computer and setting the flag for that
block;
20 until all of the flags have been set.

7. A method as claimed in claim 6, wherein, following each supplying step, the

computer is arranged to send an acknowledgement of receipt of the supplied block to

the receiver/decoder, and wherein the setting step for each block is performed in
25 response to receipt of the acknowledgement for that block.

8. A method as claimed in claim 6 or 7, and further including the step of repeating
the method of claim 6 or 7 but without the step of resetting the flags.

30 9. A method as claimed in any one of claims 1 to 5 and as claimed in any of
claims 6 to 8. |
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have been inpl emented using computer software. However, it will of course

be cl ear t o thﬂmm t any of these features may be ;

i mpl emant"gﬂgﬁ(g?lﬁﬁ h I r 'W”H thernore, it will be r F&IVERP7AZI8r st 00

that the functions pérfornedsbyst hardware, 5 the conmputer software, and
such like are perforned on or using et@6trical and |ike si gnal s.

Cross reference is made to_our, co-pendi ng applications, all bearing the

same filiHy dafle method ghqdeswnlpadisg & geraputee nfleatfrom antramsmittdc aviai mg
At t | S f it
(Re c eio\r/ 2 rey% 3&&%{{?{/&%? %13 Q%r alo 3:8 5‘5 s% és:i{gl%%%@??hlg n ggmd cg&ﬂ%gc gicf{?e lfjgf?’ﬁ\f,‘\n% :lﬂ 29“"

Ref erencedﬂ}iwing?,(:/ ASB/ 19708), Broadcast and Reception System and

Condi ti onal Access Systemtherefor (Attorney Reference No. PC/ ASB/ 19710),
Downl oadi ng a Conputer Filé froma Transmitter via a Receiver/Decoder to a

of 15 3 retbi sptppiriof M il Bertiepditl Begk f e e o1y b mp g 1 6° °"
PC/ ASB/ 195,19 hnd 10, the Roniputertéongprisiigy (At torney Reference No. PC/ ASB/ 19713),

Conput er I\/lermr%éeéI . O [gtgni sation (Attorney Reference No. PC/ ASB/ 19714),
Tel evi si omeans iRadeesivipg theblocks from theapegiueridespdarnt (Att or ney Reference No.

PC/ ASB/ 19 . ] ' S 1.tted Dat.a St
(At t or ney SRRIs P BRAARIOE fho Helyed blocks bl Wikeril el PRRE arobbmmtilioor noy
Ref er enc eddvermibéfdySit/ 18457 bag of the fecbived esdundgncy blocky/whettie that fddafidlancy

Ref erence, No. PC/ ASB/ 19718), ,and Broadcast and Reception System and
Recei ¥&r / laeloand all sxcent aneofdtsrespactive datacilagksrhavabeen mopiveds andifso thio.

PO A5 15 B LBEYEE o e SMIRIL B, DR RG A ©

appl i cat i enthat redundancy block and the respective received-data blocks; and
CLAI V5 net hod, of downl oadi ng a conputer file from a

.1 A,
t ransmi t tpans; for gtoring the receiveddata hlacks ape gay sech teeersrpigddata blolor i si ng t he
steps of: 5 dividing the file into a nunber (N) of blocks;

15 12. A computer as claimed in claim 11, wherein the processing means is
programmed to perform such a determination and regeneration for each of the received
redundancy blocks for which all except one of the respective data blocks have been

received.

20 13. A computer as claimed in claim 12, wherein the processing means is
programmed to determine when sufficient of the blocks have been received to enable
any remaining data block to be regenerated and then to cause the receiving means to
cease receiving further blocks for the file or said part thereof.

25 14. A computer as claimed in ahy of claims 11 to 13, wherein the receiving means
is operable to receive data indicative of the values of the numbers R and C, and the
processing means is programmed to use the R and C data in determining to-which of
the data blocks each mdunciancy block relates.

30 15. A computer as claimed in any of claims 11 to 14, wherein the processing means
is programmed to link together the received data blocks and any such regenerated data

block to reconstruct the computer file or part thereof, and the storage means is operable

IThis Sheet Has Been
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repeatedly transmtting the blocks of the file fromthe transmtter, each
with an identit of that block; and at _the

recei ver/\’f@c"g@éilﬁ.z- providing a plurality BFTVRPAVREY which
are initially reset, one for each bl ock; 10 and .
cyclically performng the steps of:- -27- receiving a
currently transmtted one of the bl ocks; and ﬁ
ot orm n 1o sireshrccongnciearne g rarabmosor s sec: an NN I AELANRN A
i f not supplying that block fromthe receiver to the cofrputert afd Setfi ng
15 the flag for that bl ock; until all of the
flags havelgoeenAssmputer for use in do@mloading sebhpdtersfle! feoied trafishiitdl Wiala
wherein, follow ng each supplying steP, the . conputer is arranged
to send a@%ﬁ%@‘g‘@'e%ﬁt ComPyteh efubstagtially, cass desoribed withcreference to the Tt he
recei v%r/d&g\gg&%., and wherein the setting step for each block is perforned
in response toreceipt of the acknow edgenent for that bl ock.

3. A nmethod as claimed in claim1 or 2, and further including the step
of repeatin . the nmethod of claiml1 or 2 before al|l the flags have
been set lﬂ? wi A Ferprdipg aedivgm, begring a computer pragram forpregramming g processing

4. A lL.eadl -,-nai@pmf el qf4l %?\er L Lt.er _yvia a
recei ver/ e%%hg;brfagg E%ﬁgg%g’?% su tanti&g{slk} tI(ﬁl)gj'éd{gs rlagee%jg%ﬁﬁerrdte]ﬁg? nce
to the of those cldin®nm ngs. 30 5. A receiver/decoder which

Is arranged to receive tables of MPEG video and/or audi o data and
bl ockslbf conputer file data, wherein a conputer file is received as a

-25 - 8. A ﬁb&ﬁ:ﬂlg&fggdg@nn Deaittpa t@oﬁ%&r"g}h&%ﬁ,‘rs‘ﬁb&m&f;ﬂg YedcRiel ved

and each of which inc
with reference to the drawings.

19. An MPEG transmission system, comprising:

15 means for dividihg a file, or part thereof, to be downloaded to a receiver/decoder into
a series of R groups of data and subdividing each of the groups into a series of C
blocks of the data; '
means for generating a group of C redundancy blocks, each being related to respective
ones of the data blocks in the R groups by being a bitwise exclusive OR or NOR of

20 those data blocks; and '
means for transmitting each of the groups of data blocks and the group of redundancy
blocks.

20. An MPEG transmission system, substanfially as described with reference to the
25 drawings.

21. A receiver/decoder which is arranged to receive tables of MPEG video and/or

audio data and blocks of computer file data, wherein a computer file is received as a

plurality of N such blocks which are cyclically received and each of which includes an
30 identification of that block, the receiver/decoder including:

means for storing a plurality of N flags which are initially reset, one for each computer

file block; R
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i dentification of th ei ver/ decoder i ncl uding:
means for yoggg/sigaa ﬁﬂﬂﬂﬂfﬂﬂﬂllﬂiﬂﬁlﬂﬂlags which are initiall pcigsgbompe for
each conputer « i ke bl ock;* 5 neans for tenporarily -
storing a currently received conputer fi%f_bl ock; means for

0

suppl ying the block stored in the bl ock ring neans to a conputer; and

control neans i ch is ar ged to determn e. fl for the
currently mean%or tcmycg(a’%{yssggﬁ%g 85&“?%&%5’[&1 ﬁ%é‘%ﬁﬁﬁ%? gg means, and
if not to GausR foPSupplpink theBRIckiskied in the block stoBiAR dafs $&'BRlopuldt ahd OCK

fromthe block storing neans to the conputer and to set the 10" flag for
t hat bl ock comtrohmedmsswhich ds arrangad tondetermine whether thedlag for the cumrentiereceivedder

| ai med i laimb5, further i Si f | Vi
acknowl edgdHBsk 15 eb I A TR REI A HAET 15 Bpiseiuhs, plock surplylsgantang 10
from t hes bl @pklySHROEbISCR groﬁﬂfbsbloaaﬁoﬁhg edails t6 heCEURpPuRdr 47D el ﬁxecwgﬁbl e
so to set 15 the flag for that block in response to receipt of such

an acknow atisteblogk in the flagistoring means. p| ock. 7. A

recei ver/decoder as clainmed in clainms 5 or 6, wherein the control nmeans is
operabl e to cause resunption of the reception of the conputer file blocks
after a losga,  A2f:cefRfiasdoden awi digied e ehitl DY, Flithet | dafprising means for 8.
A receiver/decoder as clained in any of claims 5 to 7, wherein the bl ock

suppl yi ng meseivingsanogrknewleggpmentfrom the computer Hiab suchst plock ihag baemreseiyed

differe types 25, .9, r L ver/ - l.ai med.in cl]aimS8,
wher of rill neR SRS wBlyiRg proend, ol el HERRARN Bkl f oBBule b (o,
two of : an thePapgeethhEblock il Rbpdise ROfeteiptoditich-aimdknowledgement Fdrithatisiodh. | el
port; a nibble-node | EEE parallel port; and an RS-232 serial port.

10. A receiver/decoder substantially as described with reference to the
drawngs. o3 A receiver/decoder as claimed in claims 21 or 22, wherein thé control means is

operable to cause resumption of the reception of the computer file blocks after a lost

15  connection without resetting the flags.

24. A receiver/decoder as claimed in any of claims 21 to 23, wherein the block

supplying means is one of a plurality of such block supplying means of different types.

20 25. A receiver/decoder as claimed in claim 24, wherein the plurality of block

supplying means include at least two of: an ECP-mode IEEE parallel port; a

~ byte-mode IEEE parallel port; a nibble-mode IEEE parallel port; and an RS-232 serial
port. '

25 26. A receiver/decoder substantially as described with reference to the drawings.
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