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new and enhanced broadband, information-related services to consumers.

10 Specifically, the present invention provides the ability to receive and respond to

diverse subscriber requests by transmitting information of virtually any kind. The
information transmitted can include movies, video games and other entertainment
programs, educational information and programs, scientific and other research-

related database information, and the like, and is hereinafter referenced

15 generically as "information® or "tities".
Descriotion of the Related A

Consumer demand for enhanced on-site entertainment and information
20 services is on the rise. Examples of such entertainment and information services
include so-called "on-demand” video, interactive video games, database research,

"home-shopping" and the like. Numerous service providers are currently eager
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service providers, as well as the current state of progress in this field
of technology are described, e.g., in TIME Magazine, Apr. 12, 1993, at
49ff ., and Newsweek, May 31, 1993, at 39ff. In order to be econom.cally .
practical and viable, a systemoffering the w de range of
information-related services just described should preferably be able to
(i) permt toctagps shisodemand, \andusee therefarca expressingt interesti iy eschemes: fof
titles), (ii)-service a |arge nunber of consuners, and (iii) transfer data
(i.e., titlpoyidingshch saxvicesao cpnsoibys. Thebffords cortentlybeing expaidediy t her,
the consensus prefers a systemarranged as a centralized facility capable
of COMMUNI GRIViRG YiovikldeS "HsCwRlIhd e dufirdint: sthRTBE profhdsé Gt b1 of
gathering locatiohs, etc.) via existing or next-generation communi catl ons
medi a. Partjcul ar on-gQin fforts a th r I Ny | on

I nclude a s'ﬁgif‘é‘ﬁ%%ﬁﬁ‘gaﬁ%’g@ pﬁ&‘b?%&%tﬁﬂ& g%'e@?”égﬁgﬁa and

el enents of_ the Broadband Technol ogi es system as understood, are

i |1 u8trat edNPWSWng, May 3515, 193 nat %fg-ubscri ber's renote | ocation 151 is
connected over a standard tel econmuni cations network 152 to a central
facility 153. The central facility 153 awaits service requests fromits
subscri bers. REPLACEMENT SHEET 28 OCT 1996 3 When a given subscri ber

W shes to view apsghdtt fo IALIFON Hﬁldo{riaﬁﬁe gg&ﬁ @fﬁéﬁﬁ ne
call to the central faci Fﬁ&eﬂg?% a and%afl tel ephén‘ie)ls 54. The c‘gquei.s
routed via | ephong sw 155 (e, n SWet ches) over
the tel ephoﬁé@gﬁ&% ﬁ%ﬁﬁf&%&?%&éﬂ%&?@%fg@h%%é%uge
twi sted pair, _copper wire). The tel.ephone call is directed to a Voice

able to (i) permit access to large volumes of data (i.e., to a large number of

10 titles), (i) service a .large number of consumers, and (iii) transfer data (i.e.,
titles) to the end user quiékly, preferably in "real time". Further, the consensus
prefers a system arranged as a centralized facility capable of communicating with
remote stations (e.g., homes, offices, public gathering locations, etc.) via
existing or next-generation co:ﬁmunications media.

15 '

Particular on-going efforts related to the present invention include a
system being developed by Broadband Technologies. General elements of the
Broadband Technologies system, as understood, are illustrated in Fig, 15. As
shown, a subscriber’s remote location 151 is connected over a standard

20 telecommunications network 152 to a central facility 153. The central facility

153 awaits service requests from its subscribexs,

—_—
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Response Unit (VRU) 157 located in the central facility. The VRU forwards
the subscriber request-to an on-site attendant 158, e.g., through a paper
pfintout. The operator 158 reviews the request, then retrieves the .
requested selection froman in-house library 159. Finally, the operator 158
| ocates an avail abl e playback unit 170 in a playback battery 171 and | oads

and pl ays the sel .00 . or.di ng t i .. of the playback unit
170 is supplied tgﬁ{aér?gﬁﬁgeﬁ,f_é% um%%sg%uﬁé déﬁgg%gﬂ (?1%3’ B|‘&9§’£§4<ﬁﬁni t
170 and the VRU 157 in the central, facilit 83...The (interface 172

conpr esses tfeS BLQFS r‘e’é&l’i‘eﬁeﬁh pd&ﬁéﬂé"fi@’k@nﬁ*@%%%ﬂﬁﬁaﬂdﬂﬂh&n@he

VRU 157 to the tel ephone voice path of the telephone line 156. Fromthere,

the signal i 154.0Fhedcalbist routed vizcstabdardstelephops switchss! 155/(esge, ECQ and €T
interface 173 retrieves the signal, deconpresses it, and passes it to the

subscri ber' sswittlfes) wiven tike teldplfone/Foitd Path bPa JRAE Wiplas nas CIYSBS@F%;’N em

succeeds in providing an adequate transfer of video data over exis

ocat Pon ?2?2%??93%*‘5%?3%“ Pﬁﬁﬁ%@%@hﬁ“@h&ﬁ@?@%{éé S
Furt hor mor o, Reecnse FusiE (YRU TR TenteEn e oot et The 02U Forwarcaane

“limted systemresponses to renptely transnmitted user requests. However,

t he syst em sepliscribeximeguestito angm-site attendantil68¢ciecs, throughmi paper primtour and
flexibility, and limtations or interactiveness, discussed in greater

detai | bel owIhEiopatdtyr 158 fevivwh €8 Feguust] tentethisies/the tefl skft@tion from
subscri ber's tel ephone 154, whi ch nonopolizes the tel ephone I'ine an

requires el egh 4 $dbsE BHREY tli.i"@'.1 Birlalt§ Cthe! Qferator 158 locates an available playback

10 unit 170 in a playback battery 171 and loads and plays the selection accordingly.

The output signal of the playback unit 170 is supplied to an interface unit

172 coupled between the ﬂnyback unit 170 and the VRU 157 in the central

facility 153. The interface 172 compresses the signal received and forwards the

15 compressed éignal via the VRU 157 to the telephone voice path of the telephone
line 156. From tl_wre, the signal is routed to the subscriber’s telephone 154,

where a further .interface 173 retrieves the signal, deéOmpresses it, and passes

it to the subscriber’s television set 174.

20 As such, the Broadband Technologies system succeeds in providing an
adequate transfer of video data over existing switches and transmission lines.

First, the signal received at the remote locaﬁon 151 corresponds in quality

-3~ This Sheet Has B

i



t el ephone and tel evision. An additional pilot system being devel oped, known
as the AT&T Leesburg Project, overconmes at |east sone of the problens noted
dbove. General elements of the Leesburg system as understood, are .
illustrated in Fig. 16. As apparent fromthe figure, the Leesburg systemis
very simlar to the Broadband Technol ogi es system except that the request
and r espons approximatelyr dondhatr oft ed m:uegﬁmdam&bw@@hgﬁlﬁl masle. sigmdlead,
the request and the response transm ssion. are routed between the renote

| ocation 16IFgikrntttes dhis’ SYstdmC whileYndiBuly dimetaclive” 086¢L pEILS HiRb® M
162. In operation, a subscriber is initiated via a custom zed tel ephone or
control unit_168 Lal s er ' |l ed
at the oot SRARSLED bmBhy Bilnini 68 hrorRRNEHE S e Mk
system 162 to Voi ¢ge Response, Uni.t .( VR 66 J.ocated.at the,central
facility 163#“@@%&3%9@%59@1*“2@1&%%9%@1“%9 PRSigs apd Aeribiity, and
central facility are the sanme as these described above with respect to the
Broadfand Tekimifations o5 interactivengss,i digcussed dnigreatgs detail delow k cFmnally; dhee
nunbers. The out put signal of the playback unit 170 is supplied to an

interface ungystekf 7 réljuifest IdireeoUlihleget tot e fsubsuribeyst aelephdne TISH,s petsithl
cabl e converter box 165 at the renote end retrieves the signal and passes

it on to the *ié& ' b3isfaa mredCledi ?R%:rtﬂ’ M?ﬁuﬁ:gh -
benefits frolr,lnﬁ)tﬂﬁé8 arggi?s'gg{ﬂg%#?nsmifl 0 caggmtyaiags | er-n(s)p NS otegr
standard cop ?r W re rox. 150 Moits/sec versus approx. 1.5 Mits/sec),
the resul ti n% t’g"%’%&"ﬁ@oﬂat a signal is enhanced

10 An additional pilot system being developed, known as the AT&T
Leesburg Project, overcomes at least some of the problems noted above.

General elements of the Leesburg system, as understood, are illustrated in Fig.

16. As apparent from the figure, the Leesburg system is very similar to the

- Broadband Technologies system, except that the rcquegt and response signals are

15 not routed via standard telephone lines, Instead, the request and the response
transmission are routed between the remote location 161 and the central facility

163 via a fiber-optic cable system 162.

In operation, a subscriber is initiated via a customized telephone or control
20 unit 164 connected to a special cable converter box 165 installed at the remote
location 161. The request is transmitted over the fiber system 162 to a Voice

Response Unit (VRU) 166 located at the central facility 163.
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relative to that of the signal delivered by the Broadband Technol ogi es
system Moreover, this system does not nonopolize the subscriber's '

t el ephone 1i ne. However thi's systemfails to overcone the other problems.
noted, nanely inefficiency, limtations on size and flexibility, and
limtations on interactiveness. The problens inherent in these systens,
mentioned bri ef | Theinpeeations at theoerteal facility are thersame psithase deseribed abavef | r st
cl ass of problens involves inefficiency. First, no systemyet proposed is

ful'ly aut orr&tviﬁdtes}ibet vt Brouddané rmrmoloﬂwsrvyetemtwmdimtu byctheadesss
such systens costly, fallacy-prone and slugglsh I n response tinme. Second,

EESEX(%E&E%“%&E%@@* ARIPSEL Then o o e B E‘m‘o“ﬁ'ﬁﬁf’;‘? fe bipplied

V
Furt her ¢ hdd SpoRiRFRarSL L 150 ehthr pripied B the Beg Bivtem 160" H phgiiak o
cover overl apping requests. Clearly, thIS redundancy adds trenmendously to
overdl | costcablsocanyeptes toxy1 Gﬁatﬂsmtem wetrieyies the signab and mpssesnit ons

very wasteful, given that certain selections (e.g., first-run novies) are

extrenel y papthesubscriberts wdevisiontlé8n drop dramatically in popularity. The
second cl ass of problens involves [imtations on size and flexibility of
the overall system More specifically, given the redundancies di scussed
above, any systemdesigned in this manner is inherently limted in the

nunmber of subscri ers cC an the n er of , -
sgl ections l(Jt itl I ﬁé?%?g gﬁﬁﬁﬂeﬁg&qﬂs %iom ﬂml smission

, capacity of fiber-optics over standard copper wire (approx. 150 Mbits/sec versus

10 approx. 1.5 Mbits/sec), the resulting quality of the data signal is enhanced
relative to that of the signal delivered by the Broadband Technologies system.
Moreover, this system does not monopolize the subscriber’s telephone line.
However this -system fails to overcome the other problems noted, namely

inefficiency, limitations on size and flexibility, and limitations on interactiveness.

15
The problems inherent in these systems, mentioned briefly above, will
now be described more particularly.
The first class of problems involves inefficiency. First, no system yet
20 proposed is fully automated. The human involvement and interaction required

renders such systems costly, fallacy-prone and sluggish in response time.

Second, pronounced redundancy between subscribers and playback capacity is

-

e —
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The third class of problens relates to interactiveness. In each of the

systems described, the user nerely requests and views the title sel ected.
As designed, the systens are incapable of providing nore versatile or .
el aborate options that would require greater interaction between the user
and the system_ Exanples of possible options available froma nore powerful -
system i ncl psififddt alR iolter WoPdsTBtheQiystemn aaft dediche: 8€VCER el &iicu

PEbrt
title, selecti.ng and reviewing previews of titles, adjusting playback of

titles (e.g sa f , o I ¥ el nal.

| anguage. antsf aEeraftlite bR, Filrhet BF s fudfRiCE Indiict OBies
etc. Further, truly, inhteractive serviges ,are foreclosed.fromthe descri bed
systems. Sulh cach ditle i Qrdes 4p faver agpriapping Teqyests, Ldfatlhe nsiaacy
on-|ine database searching, networked renote-station video-gane

conpet i t i onsddpaemendousiy do overall cest pnd gomplexitynef thelsysteper Mozdeaver, dhe of
the deficiencies and limtations of the systens currently being devel oped, -
the @ esent arangeibAn ifGidirgswstefile Fivkh othian Geftiine atRctiohs Sctgz,cmdt%ﬁﬁ dat a

over conventional or nodernized conmuni cati on networks; (ii to deliver

7197 o Bl BB ko S i 1 Bp ST 1 ©

preferably to |jver data sufficiently rapidly to allow the user to
recei ve or PRPHE “with the data without perceptible delay (i.e., in "real
time");

The second class of proﬁlems involves limitations on size and flexibility
10 of the overall system. More specifically, given the redundancies discussed
above, any system designed in this manner is inh'erenﬁy limited in the number
of subscribers that can be accommodated and in the number of selections (titles)
that can be offered. |

15 ~ ‘The third class of problems reiates to interactiveness. In each of the
systems described, the user merely requests and views the title selected. As
designed, the systems are incapable of providing more versatile or elaborate
options that would require grcater interaction between the user and the system.
Examples of possible options available from a more powerful system include

20 obtaining information to assist the-user in selecting: a title, selecﬁng and
reviewing previews of titles, adjuéﬁng playback of titles (e.g., pause, fast-

forward, etc.) selecting between original language and dubbed versions of titles,
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(1v) to deliver a given data set to nultiple end users, preferably with
the apility to accommbdate | arge nunbers of consuners; REPLACEMENT SHEET 28

OCT 1996 8 (v) to deliver a given data set at the same tine to multiple
end users; (vi) to deliver plural data sets to nultiple end users;
(vii) to deliver plural data sets at the same tinme to nultiple end

users; (Viiéte. Further, dglily ditedfitivel Beriicesc areo foregloséd siromn theviddseibed he

pronounced redundancy noted. with respect. to systens currently being

devel oped; shén 46 éﬁvéié& & af r%t%%é%t ‘i@%ﬂsﬁme?é’iﬂﬂﬂe difine

ms.
dependably, sr ng auPorrate pr ocedu res provi de a system

capabl e of easi | v .and cost - ef |C|entl aledtothere ui r nts of
the | ocal i tg ﬁ%ﬁn 18y &5@‘?’3&33 % R, (AdPo-game qﬁ?"éﬁ%‘?ﬂsved by
the present invention in its various errbodl ments. Inits m)st general .

f or nul at i onpenspoalizedshome shoppings and:thoilikes a nethod and an apparatus for
conmmuni cating data froma central station to a renote station over sone

f orm§of conmuni cations path. The data which together form at | east one
title, are stored on at |east one storage devr ce. The data form ng that
title are then retrieved ascgimsLRSE RN is i of ot her REPLACEMENT
SHEET 2 8 OCT 1996

In view of 'the deficiencies and limitations of the systems currently i)eing
developed, the prese:it invention addresses the following objects:
10 | |
() to deliver data over conyentional or modernized communication

networks;

G _to deliver large amounts of data, and preferably to deliver data

15 "streams sufficient to display, e.g., an NSTC signal;

Gii) to-deliver data rapidly, and preferably to deliver data sufficiently
| rapidly to allow the user to receive or interact with the data
without perceptible delay (i.e., in "real time");
20
@)  to deliver a given data set to multiple end users, preferably with
| the ability to accommodate large numbers of consumers;

\\\\\\\\\\\\\\\\\\\\\\ |



9 data bl ocks, fromstorage. Each data block is a sequential segnent of the
data. Finally, the retrieved data blocks are transmtted fromthe central
Station to the renote station. According to preferred enbodi ments, two .
types of storage devices are provided. The first type, preferably formed as
an array of playback units, allows the data to be stored as data bl ocks and
di stributed accor@nglto delivera givenalatd yetadt the samgdime to anstiplehendsaseasy
type, preferably formed as rings of solid state el enents, provides a
plurality of access points coupled to the storage nedium each of which is
able to retrieve the data. For further versatility in the system the data

bl ocks can al sg:be tr ] | {- er fromthe
central stati oﬁ'{l Pr ef ﬁ%éﬁ%@wgﬁgﬁéﬁﬁ@ﬁ%@%ma is perforned
in response to receiving a request for a given title.. [err] Preferred
enbodi nents of the invention are described, by way of exanple, with
reference to the acconpanying drawi ngs, in which: Fig. 1 shows el enents
formfg a conmfvii) cat i otcsdelyesrepluralidatavsets fat the sEESIHNCE G NUltileREH @rOCT
1996 10 present invention is incorporated; Fig. 2 is a functional block
di agram of the Request Fulfillment Unit of Fig. 1;

(viii) to deliver data ini an econornical fashion, without the pronounced

redundancy noted with respect to systems currently being

developed;
10 |
(ix) to deliver data relatively cheaply, quickly, and dependably, using
automated procedures; and
(x) to provide a system capable of being easily and cost-efficiently
15 "scaled to the requirements of the locality in which it is operated,
These and other objects are solved by'the present invention in its various
embodiments. In its most general formulation, the present invention provides
a method and an apparatus for communicating data from a central station to a
20 ~ remote station over some form of communications path, The data which

together form at least one title, are stored on at least one storage device, The

data forming that title are then retrieved as data blocks, independently of other

This Sheet Has Been RTlaced
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Fig. 3is a flowhart for-illustrating comunication between the

| nformation Signal Control Point and the subscriber interface of Fig. 1;
Fig. 4 illustrates the division of a title into data bl ocks; Fig. 5 .
illustrates one nethod of distributing titles over storage devi ces; Fig. 6
illustrates the retrieval of data bl ocks in accordance with one aspect of

t he presen?datélﬁgg%o&oﬁls&rﬁéngmw ﬂicﬁ?tas@fug ﬂ% I%Fm?ra dgVi ces

constructe t state ry rings, 1n which és the

ring princi uti,lizin ster 0 t he,r InFPE 7(b) shows
a specific %'@4 h;gdrertpﬂ@ %g%dr%ﬂ A ?&QH BOHHe show
enbodi ments utilizing parall eI -r| ng structures Figs. 8(a) and 8(b) show a
data port demate $tation. »egenerator inserted into the ring, respectively; Fig.

9 illustrates a storage nmethod utilized by the secondary storage devi ces of

the present invention; Fig. 10 is a flowhart illustrating how the system

retrieves data fromthe pri mary and secondary storage devices; Fig. 11

sho a preferre ?ﬁ t??d) nﬂﬁﬁﬁh&!ﬁt@ %ffs'kﬁ’ih v.f%lg‘Ltﬁ.gEIVENT
2?28 0CT 199 &6 tit edatato sﬁ crfbers; Fig. TK%

.rrsfea;E?se”b°d 8 A R o B ok o

allows the data to be stored as data blocks and distributed accordingly over a
plurality of storage devices. The second type, preferably formed as rings of
solid state elements, provides a plurality of access points coupléd to the storage

10 medium, each of which is able to retrieve the data.

For further versatility in the system, the data blocks can also be

transmitted independently of one another from the central station.

15 Prcfex:ably, the step of retrieving the data is performed in response to

receiving a request for a given tifle.
RIEF DESC ON OF THE DR GS
20 Preferred embodiments of the invention are described, by way of

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

Fig. 1 shows elements forming a communications system into which the

-9 Sheet Has Been Reilaced
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Fig. 12; Fig. 14 is a functional block diragram of the Adnministrative
Support Unit of Fig. 12; Fig. 15.shows a first related art systemcurrently
Under’developnent and Fig. 16 shows a second related -art system [err] .

Fig. 1 shows, in general terns, elenents form ng a comunications system
into which the present invention can be incorporated. The pr|n0|ples

underlying ph&senbiBiention isifcoiporasdendent upon features unique to
particul ar Communi cations systéens. As such, it is possible to i ncorporate

t he present inve

exi sting or yet ?%bbg lé ﬁf'ﬁ%‘%g‘“%%"g‘i%‘ es?gﬁéeﬂﬁﬁgﬁfggﬁgﬁsﬁp

of supporti tge present invention are a telecomunications network and a
cable TV seAr8cé: REPLACEMENT SHEET 2 8 OCT 1996 12 If the Information
Service Control Point (1SCP) is enbedded i.n the Local Exchange Central
Ofice of a tel edigmdiisata diiewekartofdr, illustratingi communicatiore bétweenhthe
‘network via a signalling protocol such as SS7 TCAP (ransaction Capabilities

Part ®f Si grafdrniidionysigatl Contol Finteid e subscri¥er interfice o Biglali onal

standard) in a fashion anal ogous to a traditional teleconmunications

Service Control n \ | ol s acting as

I nterfaces for aﬁgcgﬁﬁgﬁéﬁéhé%ﬁ@%r%€ﬁg?ﬂa% WI% Tone

Ml ti-frequency) .. .For, e, TV servi vj der.s, e | SCP functions as a
basi ¢ service delfie ﬁyﬁﬁ‘ﬁ ‘ﬁg‘%fﬁ é&%ﬂ @Eﬁf Homgedeviess;i ce

capabilities.

Fig. 6 illustrates the retrieval of data blocks in accordance with one aspect
of the present invention; | |
10 _ Fig..7 shows embodiments of primary storage devices constructed as solid
state memory rings, in which
Fig. 7(a) illustrates the ring principle utilizing shift registers to form the
ring;
Fig. 7(b) shows a specific preferred ring structure using CCDs; and
15 Fig. 7(c) and 7(d) show embodiments utilizing parallel-ring structures.
| Figs. 8(a) and 8(b) show a data port and a data regenerator inserted into
the ring, respectively;
Fig. 9 ﬂlustrates a storage method utilized- by the secondary storage
devices of the prcsent invention;
20 Fig. 10 is a flowchart illustrating hc;w the system retrieves data from the
primary and secondary storage devices; |

Fig. 11 shows a preferred system capable of receiving requests from and

-10 -
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Signalling protocols capable of being utilized in a cable systemincl ude
DTMF and Ethernet. As shown in Fig. 1, the conmunications systemincludes a
«central station 1, a renote station 2 and a conmuni cati on path 3 connecting
the central and renote stations. The conmunication itself is conposed of
two parts, nanely a signalling part (protocols) and a transm ssion part.
Consequently, the comruni cations path 3 includes both a signalling path 4

and a transm SSi.0 . Th resent invention is not limted to any .
particul ar c}‘ﬁ?ﬂ‘gg{]goﬁﬁ%%m §€t?s§ﬂ‘%ﬁﬁsdi um or transm ssion technol ogy.

Exi sting tel ephone_or cable lines can be used. If narrow bandw dth nedia, .
such as copper wi rBigod2cthowsa prefemedremborisepaf thednformativncSignaiGontxbl e,
are used, conpression schemes can be enployed to transmt data effectively.

| f door -t o- dopgint 0B Figopii c cable is available, this type of medium given
Its broadband characteristics, is preferably enployed. Digital cellular or

Future. in operati e EbinadeRagouDtack Riatit-iF v “Rbudn Suiptee tipr ="
office 1 and renote station 2 are initiated at either end (1 or 2) and are

transndtted o¥ig. ¥de communications path 3. Signalling portions of the’
comuni cation travel over the signalling path 4, while data portions travel

over the transm ssFig) bisha funciomaliblockidiagrain ofthieh&dménibtrative Stppert Unip

the renpte station is generally referred to as the downlink path, while
communi cat i onofﬁié.hﬁ;oppom te

Fig. 15 shows a first related art system currently under deﬁelopment; and
Fig. 16 shows a second related art system.

10

Fig. 1

15 Fig. 1 shows, in general terms, elements forming a communications
system into which the present invention can be incorporated. The principles
underlying the invention are not dependent upon features unique to particular
communications systems. As such, it is possible to incorporate the present
invention into & variety of communications systems presently existing or yet to

20 be developed. Two _t;xamples of existing systems capable of supporting the

present invention are a telecommunications network and a cable TV service.

" This Sheet Has Been Re,ilaced
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direction is the uplink path. The ISCP 6 is associated with the central
office 1. In general terns, the | SCP 6 receives and responds to service
Tequests via sone predeterm ned signalling protocol over one or nore .
switching points. In order for comunications to be sent and received by
the 1 SCP 6 fr oifithednfoemation Seavice Cahtral Roitus@SCR} is embeddestin the dasati at ed
with the renote station 2 is provided. The construction and operation of

t he subscEkbitngeCeiitid OfficelPS tslecoiniunfeaivhy Tenobrk, e e intbf-oplfaty i der,
and, specifically, on the.network 28 OCT 1996 14 of the service provider

Wi thin whigh hhe éﬁf i S2.€ I i i he
subscr.i ber i nP%r P%ce ry ?e%%%%&ﬁg%ﬁg %Iggmm%&Wen :

i ncor porated .i.nt.o conv ional teleco ni cat Lons net wor he | SCP 6 may
receive sgﬁﬂ? tes t%fe\r#ti g | Pystems orﬁsaaeﬁ@‘ielm Pf'rk-: swi 88h. The
| SCP behaves as both an AT (access tandenm) swtch and as an SCP (Signal
Cofit rol Pintesmatiofiplestatidard) inya fashionl sa@kbgous toa sraditi@@P télecarhmunidationsvi des
information via an SS7 link. It mrrors an AT since it provides service via

21T s oaicgmun TSy At oG o el

obt ai ning service entalls a l'ocal telephonhe c

Si gnal 11 ngoF el et RetweR B0 Y TMEEIBRATaRE MARUCERASRI, oo 1 ber
in any of various forns; e.g., sinulated voice, video or facsimle. Wen
[ ncorporat.ed into a conventional cable TV service, the | SCP 6

For Cable TV service providers, the ISCP functions as a basic service
10 | -delivery_. system pr'oﬁding on-demand and interactive service capabilities.
Signalling protocols capable of being utilized in a cable system include DTMFE

and Ethernet. |
As shown in Fig. 1, the communications system includes a central station
1, a remote .station 2and a cdmmunication path 3 connecting the central and
15 = remote stations. The communication itself is composed of two parts, namely a
signalling part (pfotocols) and a transmission part. Consequently, the
communications path 3 includes both a signalling path 4 and a transmission path

LS

5.

20. The present invention is not limited to any parficular choice of
transmission medium or transmission technology. Existing telephone or cable
Iines can be used. If narrow bandwidth media, such as copper wire or coaxial

e
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provides transm ssion via a wire frane or simlar arrangenent. Subscriber
messagi ng i s acconplished via Ethernet or an anal ogous uplink path. If
éxi sting subscriber premise equipnment is available (as currently offered,

REPLACENENGERTe 2o TodBfkasion] oS inCBE| SHRRNEN 15 WhRSPT i S

the 1SCP is advant ageously engl neere 0 be conpa t he

| evel of s LRl hcatd of the bscri.ber,jnterf 7,..varioug | eyel s and
types of I%@#@ﬁy\/g’f ?@P&T"B’éﬂ'eﬁﬁéﬁ? PR 1S AY, C@eptlgsitgpggm%f
various subsystens, the ma]or subsystemof which is a Request Ful fill ment
Unit ( RFU) Byendtgbroadband CMmhﬁs, is| preferablypmaployed.iDigital peliylar oed
enbodi ment of the Request Fulfillment Unit (RFU 8). The RFU is designed to
provi de subatellitiochranshrigsion @ohiniqaée ndgy aldol Becothe deasiblesin Bhé velry nedairons
are supported through the RFU s library, which is conposed of various
dat.gbases mg{ﬁperations al gorithns, exanples of which are described
below. The RFU s library, described in greater detail below, can be either
an on-site facility, a renote facility, or a conbination of on-site and
remote facilities. As shown in Fig. 2, the subscriber interaction function
is enabled by a_link 10 to the comunications path 3. The subscri ber

servi ce functi ol opemating, commpaications back and fgrth \hetwees thep eenfralooffice

al gorithns (processing capabilities) 11-16 and through databases 21-26

correspondilngnd fehbt: sation D afphiitiatedt €ithee 'end(ISof 2) lind dleceansthigiedi t his
11-16 and databases 21-26 will be described in greater detail below 2 8

OCT 1996 gver the commimications path 3. Signalling portions of the communication

10 travel over the signalling path 4, while data portions travel over the transmission
path 5. Communication from the central office 1 to the remote station is
generally referred to as the downlink path, while communication in the opposite

direction is the uplink path.

15 The ISCP 6 is associated with the central office 1. In gencral terms, the
ISCP 6 receives and responds to service requests via some predetermined

. signalling protocol over one or more switching points,

In order for communications to be sent and received by the ISCP 6 from
20 the remote station 2, a subscriber interface 7 associated with the remote station
2 is provided. The construction and operation of the subscriber interface 7

depends on the nature of the service provider, and, specifically, on the network
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16 [err] Fig. 3 is a flowhart for illustrating conmmunicati on between the
| SCP,6 and the subscriber interface 7, and for illustrating the ensuing
operatlon of the RFU 8. Conmuni cation begi ns when a subscri ber initiates
contact with the 1SCP 6 via the subscriber interface 7 (step SI).

descri bed ofitbeeservice provider withimh asvhichnthen ISEP; isnembeddad  (am detadls of

comuni cati ons system enpl oyed and can be designed to be conpatible with

exi sting paseddtiod .of. thd fsubaaﬂsaieﬂmﬂa& 7 lapp hite nigdialr ko B@MPHARAAT i ON
between the 1SCP 6 and the interface 7 would include signalling protocols,

such as Sgsé MOr DTMF, transmtted over the signalling path 4 and data
transmtted over the transm ssion path 5 (Fig. 1). |If enbedded in a cable
net wor k, the conmmuni cation would include signalling protocols, such as

Et hernet.or DTMF, transmitted over the signalling path 4 and data
transmtted over the transm ssion path 5. The communi cation can be either a
di r®ct request Whendnegrporated inford conventionak teleponumunicationesetwarkyithe ng
further interactive conmunicati on between the RFU 8 and the interface 7.

The RFU 8 ISEPo§NimagSresiieh Sérvidecraqnests Stia | SST Baks ifrémOin B0 Y(efd. offieE)

processi ng brancheS accordingly (step S2). If the request is general’, the

RFU 8, throielh ' The 15EPDeIGIES s ﬂ&ﬂ an B Yabeeks fandeh) switch and 4s an SCP
(Signal Control Point). Specifically, the ISCP mirrors an SCP in that it provides
information via an SS7 link. It nﬁrror# an AT since it provides service via a

10 . transmission path set up tbrqugh the EO switch.

One simple method of obtaining service entails a local telephone call by
the subscriber, who then interacts with the ISCP through system-generafed
prompts and DTMF signé]ling. The system-generated prompts can be delivered

15 to the subscriber in any of various forms-; e.g., simulated voice, video or

facsimile.
When incorporated into a conventional cable TV service, the ISCP 6
provides transmission via a wire frame or similar arrangement. Subscriber

20 messaging is accomplished via Ethernet or an analogous uplink path,

If existing subscriber premise equipment is available (as currently offered
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function 11, coupled with atitle informati on database 21, responds with a
service that permts subscribers to interact with the ISCP 6 until -they
have Tound the specific title(s) they wish to request. The title search and

support function 11 1tS agcess t ope o at abases .of information
abggt t he {‘?5{ perae cﬁ?‘bg"ﬁé{;{? SeHYICS PRPY ﬁﬁ?l‘@’n $§§ V&Pﬁﬂéﬂt‘ﬁye@ml ng

actors, directors, ratlngs awards, critical reviews, country of origin,

etc. The i rmobmmtlbbcemwmgcmpheddvdlaf sophisticationOofathie sibssciilleer f ace
7 to the subscriber. Various formats nmay be enployed-to facilitate this

phase of i rinterfeei ¥, evarivisieveR! At typss oFf iMBrdBBive seEVies tan HeObfFered! ONMPL S,
etc. (step S3). This phase of interaction ends when the subscriber has.
requested one or nore specific titles (step S2). Wi'le they can be

i nteractive, steps Sl -S3 are concerned only with the title request aspect

of sgrvice. Ste on the of h hand, .i nvol ve the RFU s response to
t he Pequest. nﬁéﬁ%éﬁsw@?@ﬁé‘t&?@%%}bﬂ%‘eﬂﬁs the, major suhsystenyof: .
Request proceSS| ng 12 ensures that -the RFU 8 properly responds to any
speci fi c rewhinh isacBequest Fulfilment Uit (RBY) 8.and acts as an interface .
between the RFU s response library 13-16, 22-26 and the transm ssion |ink
10. Once one or nore specific titles are chosen (step S2), the RFU 6
initiates a validation procedure to ascertain whether the particul ar
subscri ber thorized to view or otherwise interact with the title that
has been ch (step S4). In order to acconplish this end, the RFU

I ncl udes a respo se v,al | 2@5' or;BLgnctl n REPLACEMENT SHEET 28 OCT 1996 18
13 operati onal | nashomz*w grred embodiment of

pr Ofliol e) dat abases

the Request Fulfillment Unit (RFU 8).,r The RFU is designed to provide
subscriber service and interact with subscribers. Both functions are supquted
through the RFU’s library, which is composed of various databases and
operations algorithms, examples of which are described below. The RFU’s
library, described in greater detail below, can be cither an on-site f;.cility, a

15 remote facﬁlty, or a combination of on-site and remote facilities.

As shown in Fig. 2, the subscriber interactton function is enabled by a
link 10 to the communications path 3. The subscriber service ﬁx.nctioxts
themselves are enabled through various operations algorithms (processing

20 capabilities) 11-16 and through databases 21-26 corresponding to the various
eperations algorithms 11-16. These algorithms 11-16 and databases 21-26 will
be described in gteatcl; detail below.
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22. The dat abase 22 contains lists of valid subscribers and |ists of
service profiles. Service profiles are categories of service options

‘avai I'abl e to the subscriber fromthe service provider. One exanple service
option is: 2 cess restriction to certain titles (e.g., premumtitles,
novies Wt ™eStriceted ratings, etc.) that is either conplete or contingent
upon a certain code_Qr password _being entered. Based on the infornmation
contai ned in t h&&ud Avaiflawehar fon Hlnstrating commaumieation fetwsan thesISUR Gher

t he subscriber's request is authorized or not (step S5). If the request is
unaut hor i zad thé gubseibes intesfacet7, fandf forl ildstéatingp tiRSensuihg dperatioh of tliche
servi ce provider, the RFU 6 can be structured to provide the subscri ber

wi th inforngggq) explaining the reasons why the request is not authorized
or with other information helpful to the subscriber. If the requested title
S thorized, it is retrieved fromstorage by the RFU 6, in preparation
for transm ssion of the title to the subscriber (step S7). Title retrieval
and delivery is controjled by a title retrieval, and control function 14.
This function 14cmmesikatiophegins whew acubseribnrdnitiates cogtactwithHhe AI8CPur i ous
titles offered by the service provider are stored. Conpression techni ques
may be adv@wiaghessbscribepintgefice Fi(step S1)hakedesceibet above pthefaymat of esp! e,
a REPLACEMENT SHEET 19 conpression/ deconpressi 6n function 24 inserted

between th j S bl q&&pﬂkr ] s :
Furt her detec gi"? 'gﬁlr“;"’g%é%? "%dlit e ret r@&%d%g%o%ﬁ %glgﬁﬁggt@?!aﬁ%%@
hereinafter,with,referenceé tq ,Fig.,10., According to,the .prefer .
enbodi nent ,9&SHEReh9 gﬁpmaﬁblsa grighing; Systeris. o 16 c ‘?eﬁmﬁﬁi‘g& - 3 These
i nclude, but are not |limted to, Random =~ . :

telephone network, communication between the ISCP 6 and the interface 7 would

include signalling protocols, such as SS7/TCAP or DTMF, transmitted over -thg:
signalling path 4 and data transmitted over the transmission path 5 (Fig. 1). If
embedded in a cable network, the communication would include signalling
protocols, such as Ethernet or DTMF, transmitted over the signalling path 4 and

15 data transmitted over the transmission path 5.

The communication can be either a direct request for a specific title or a
more general request requiring further interactive communication between the
RFU 8 and the interface 7. The RFU 8 recognizes whether the request is

20 specific or general, and processing branches accordingly (step S2).

If the request is general, the RFU 8, through its title search and support

_ R —
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Access Menory (RAM), Digital Audio Tape (DATA Read-Only Menory enbodied in
conpagt disk format (CD-ROM), Optical |uke Boxes, and Silos. |nportant

criteria underlying the choice of particular storage devices are the need
for short access tine and cost constraints (i.e., arelatively | ow average

cost per bfunctibartddonpled witia tifle infeimaioh Hatbade 21 resporitls with a seRdes
criteria are all sequential -access-type storage devi ces, such as those

Cuba vi dodah Perpis anRiendSo ki SARCIREIRERCE R dher Btk TolGEC" ),
o ary St SRR B hen a0 aphesks The GREpED K aum%a‘”a st dhRceian B coos

type, that permt especially rapid access to the data stored. As noted

earlier, tpermiis acceay tooncroy mure databasesofinfennatigueshtint dhe titles en store.

requi rerrents of the systeminplenenting the invention. Further details

des§ri bi ngThisinésrnsticihh dénﬁfnéﬂtﬁééfagamﬁ dedofs, dirddiersstatinpacawitds(s) 23,
whi ch REPLACEMENT SHEET OCT 1996 20 enabl e multiple subscribers to

W th Figs, CHCrepewg (s?éﬂ%?%&%?g%}fyét%e ‘2’?35@8@%3?%89@%@%%3@ Hsed

to store titl as, freguent q est ed. |s categor consi stj ng of
one or nor 8§ i’(ﬁkvfét?d!d the; mnge pge i n subscal Maysber age
unit(s) 25. Again, the data rray or may not be corrpressed VWile the unit(s)
25 are not empleyéd to fadilitate thie phaseraf\interadtive) cafimunieation, suchsas meaul y t o
manuf acture and mai ntain, thereby reducing the cost of the overall system

However,  egereehsOvsibe pRSHpA| kic:(8h SPHCThis phase of interaction ends when the

10 subscriber has requested one or more specific titles (step S2).

While they can be interactive, steps S1-83 are concerned only with the

title request aspect of service. Steps $4-S15, on the other hand, involve the

RFU’s response to the request. In other words, steps S4-S15 relate to request

15 fulfillment, 'Request processing 12 ensures that the RFU 8 properly responds
to any speciﬁc request received by any subscriber, and acts as an interface .

between the RFU’s response library 13-16, 22-26 and the transmission link 10,

Onee one or more specific titles are chosen (step S2), the RFU 6 initiates
20 a validation procedure to ascertain whether the particular subscriber is authorized
to view or otherwise interact with the title that has been chosen (step S4). In

order to accomplish this end, the RFU includes a response validation function

[
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data held in the unit(s) 23 can nonet hel ess be stored according to the
preferred methods described hereinafter (Fig. 4-6 and 9), permtting
si mul t aneous access to a single title by nultiple users. The determ natiQn

of whet her ..o pl age particular title on either primary storage unjt(s) 23
or secondarl§ ?ﬁ?rﬂﬁﬁﬁaalghicf’(‘ 0 019, OB ANESORY PFF%“%(&&’ d}‘?%d/or
expected demand. A supervision and record-keeping function 16 (Fig. 2)

i ncor por at ddtabases t he RPU 8.can be used to facilitate this determination by
collecting statistics and forwarding themfromthe RFU 8 to other parts of

the | SCP f @2, prrife databiise 22! oonithing lists ofovaids sibseiibers ahd Qs of servite3,
once the retrieval and control function 14 has accessed the storage unit(s)

23 or 25 ¢ i3 N &f‘%gd@@? Esl, %i%e : 199 ailab& oj..t he
specific t&?{)glérg'eqt;ses e n asﬂéser_ %‘3‘3& e- raﬁ@;?as%g% pr o%etés{hﬁg as
needed (step, S7),, the U 8 determ_nes ether it is,presently capable of
f ul 2‘19 I1ing ﬁh&c&bﬁs@wg@}%mmg%t g}’wﬂﬁﬁ s&rite OPHOR 4§ 78 Acpass
preferably performed as follows. The RFU 8 maintains the current ("real

ti ne") and restrictiondocestairs titles §e.pq premiuny fitles; movies gdthdrestrieted 33ting§ f or
the "M subscribers currently receiving service. The supervision and

recor d- keepit@ly that'is either é@mglé‘?e ?P@%{)ﬂgg?x? bg?ﬁ artath el or ﬁs@ﬁbwgéiggl e to

i nformati on and the new "M% Is request, the 'RFU 8 i

det erm ne v@l«?&@gr the "M + 1st" subscriber request against the "M

subscri bers reéceiving service is feasible. The point.at which service is no
| onger feasible (i.e., [err] is predoninantly a function of the grade of
service to which the . . '

10 Based on the information contained in the authorization database 22, the
RFU 8 determines whether the subscriber’s request is authorized or not (step
§5). If the request is unauthorized, the request is not fulfilled (step S6). If
desired by the service provider, the RFU 6 can be structured to provide the
~subscriber with information explaining the reasons why the request is not

15 . authorized, or with other information helpful to the subscriber,

If the requested title is authorized, it is retrieved from storage by the RFU
6, in preparation for transmission of the tifle to the subscriber (step S7). Title
retrieval and delivery is controlled by a title retrieval and control function 14, .
20 This function 14 accesses one or more databases 23, 25 on which the various
titles offered by the service provider are stored. Compression techniques may

be advantageously employed. Fig. 2 therefore shows, by way of example, a

-18 -
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I ndi vi dual | SCP has been engineered. If the RFU 8 determines that it is not
feasihle to fulfill the "Mtlst" subscriber’'s request, then the RFU 8 will

abandon response fulfillnment processing (step S9). The inability to fulfill
the request is be comunicated to the subscriber in a manner determ ned by

the servi comipre¥sidn/decOntpression Afiction4 ﬁisSﬂéd befvedinhaltide fetHievaand th an

announcenent) as is currently used in tel ecommunications networks, an audio

or video | fla t ted by
the RFU 8 SHERD fﬁﬁcﬁ%“?&%m gt 251 FUREE o8B SRR e SR ©
REPLACENMENT t 22 | f usgd es at step S8 that
it is fea 8°’%E‘B wﬁé herginater W@Elfegllz’en%@e#’@g(g est abl i shes a
comuni cations path to the subscriber's prem ses 2 (step SI0) and commences

transmtting the data that constitutes the title requested (step Si1l). The
met hod by which steps SIO and SI1 are executed is dependent on the

conuni cat | ons Aokl tb thbipiferid dribaiircht m‘éRFbEdﬁn?lbyslﬂvﬂhB g ofor ds,

the ISCP 6 is engineered in Such a way as to provide a (digital) interface
to the co -ﬁgﬁ C§y r mﬁgg Si ntails
converti n%ﬁdgéba%ﬁegream c%e ondin ﬁc?efh‘ﬂaﬁga&?el? %8 M‘%’éﬁt itle
retrieval and r unct | format .co | bl.e t he service
provi der’ szﬁﬁ? %mPWM é F"Pf Tape, A gl E‘F‘V@W’ycan be
via DS-3 ( ngltal Speed Three) suitable for Digital TV. If the data is
del i ver ed embodiedtin compact diskdormap(GD-ROM), Gptical Juke Boxescend Silos. n
current tel ecomunications networks), conpression schenmes known to those
Important criteria underlying the choice of particular storage devices are the need
10 for ghort access time and cost constraints (i.e., a relatively Jow average cost per
bit stored). The devices currently available that meet these criteria are all

scquential-access-type storage devices, such as those enumerated above.

The storage device technologies employed are preferably subdivided into

15 two general categories.

The first caﬁegory is reserved for popular titles and is stored in one or
more primary storage units 23. The primary storage unit(s) 23 are devices,
preferably of a sequential-access type, that permit especially rapid access to the

20 data stored. As noted earlier, the data may or may not be compressed depending
| on the requirements of the system implementing the invention. Further details

describing preferred methods of storing the data in the storage unit(s) 23, which

-19- Sheet Has Been Replaced

||II JT L




skilled in the art (e.g., |ossy conpression schenes such as fractal
conpression, or |ossless schenes) are advantageously enpl oyed. Delivery
over coaxial cable is equally feasible. As nentioned previously, the |ISCP 6
of the prese i nvention preferably offers various | evels and _types -

i nteract i \Fé“gg W@SPE%“Q\E‘)FJEP“FHS Z‘?PE{;"& thsesame ditle, 8t the samp HOE,: #eerel y
t he passive reception of one or nore titles selected. Rather, if offered by
t he servi qeroyided below irhconjsastiomwithr Bigsdd-8.he subscriber the ability to
interact with atitle as it-is delivered, in accordance with any
REPLACEMENT SHEET 28 OCT 1996 23 nunber of pre-programmnmed interaction
rules, Accordingly, Fig. 2 shows a tide interaction function 15 associ at ed

during the cour S SFREchilaBny 8k RFREe b ebpiody, iy arbleckilles, ™
[ [ f h i b S12). d ' h
ocdeet, A RSS@endl Panesiad. AYEF cpEae CORITHILE SR omom DylivRual
interaction rules governing the particular title being transmtted (step

S13). Thi sunits,ds imdicated inFagi 2 ias secoindaestdAge vhit(x) 25, t Again, ¢het datawhay Wi de
range of services of interest to the consuner to be offered. The follow ng

1t 1S mepeinehebcabomplosshe. "While WReEnifk) 281 ooRR b einden & e

appare_n]'E to th Ie skill'ed”in the art upon revi Ievvl ng the present disclosure:
Fequest s ity USRS g, e Ford Gl o RABIGRARHS B JRERRY, pietb 0,

reducing the cost of the overall system. However, even though less efficient, the

ot

10 data held in the unit(s) 23 can nonetheless be stored according to the preferred
methods described hereinafter (Fig. 4-6 and 9), permitting simultaneous access

to a single title by multiple users,

The dgtermination of whether to plaoe a particular tifle on either primary
15 storage umit(s) 23 or secondary storage unit(s) 25 is based upon title access
history and/or expected demand. A supervision and record-keeping function 16 -
(Fig. 2) incorporated into the RFU 8 can be used to facilitate this determination
by collecting statistics and forwarding them from the RFU 8 to other parts of the
ISCi’ for processing.
20
Returning to the description of Figs. 2 and 3, once the retﬁeval and

control function 1_4-has iccessed the storage unit(s) 23 or 25 containing the data
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(b) If the title is a video gane or simlar interactive entertai nment
servige, interaction requests may include: novenent of pieces, characters,
etc. across a ganeboard, video setting, or the like; (c) if the title js
an information service, such as a scientific, nedical, or |egal database,

i nt er act i for thegpesific ﬁmmkmmeﬁemﬁw p‘ibﬁ“ﬁsﬁﬂesﬁﬂ'pﬁcﬂ%ﬁsx ag4
speci fyi ng, narrowi ng, expandi ng, and changing fields of search, requesting

related ORBAUE (AF'STL e RETH 85 defeibing SWhEMEF 1t i# osently) casgdbgee igge title

i s an educational ‘service, I-nteraction requests may

guestions [ 8s etc.; and (e) | f thetrtlers
a consu-mﬂmﬁ%ﬁwggﬁcﬁge e@l@%tlon requests may i nclude: .
directing the search for particul ar products or categories of products,

obt ai ni ng specific additional information about products, placing and
paying for orders, etc. Various forns of subscriber response interfaces

knGan and appalfhig deteriiination ks | preferablyt performediias followsbl'FThé RFucgl itate
subscri ber interaction. These include renote control units, keyboards,

2 A o ) S B U0 AR
mul 1 pl o Jeutes B, PR B 268 MR sitebee; efimandy retesvid at exvics."ne ™
supervision and rccord-keeping function 16 can support this task as well. From
this information and the new *M+ 1st" subscriber request, the RFU 8 is able to
10 determine whether the "M+ 1st™ subscriber request against the "M" subsmbers
| receiving service is feasible, The point at which service is no longer feasible
G.e., "M_.") 1s predominantly a function of the grade of service to which the

individual ISCP has been engineered.

15 If the RFU 8 determines that it is not feasible to fulfill the "M+ 1st’
subscriber’s request, then the RFU 8 will abandon reséonse fulfillment
processing (step S9). The inability to fulfill the request is be communicated to
tlrc subscriber in a manner determined by the service provider, e.g., a fast busy
signai (preferably coupled with an announcement) as is currently used in

20 telecommunications nctwerks, an audio or video prompt to "try aéain" or an

estimated waiting period calculated by the RFU 8 informing the customer when

the request would become feasible.
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simul taneously in different ways. Additionally, the ISCP 6 allows groups of
ysers.to interact collectively with a particular selected title.

Appl i cations include sinultaneous transm ssion of interactive educational
titles to a group, of subscrl bers, video gane chanpionships, etc.
REPLACEMENT SHEEfhe REKIT8 deomines at sepc 88t that tit dnsfeasibleoto dlulfilbethi t1 e i s
conpleted, the RFU 8 registers this fact (step S14) and ends the

transni ssi"Mr+detomequesty thet ISCBLE) estibRsies da Oborhinscations Opathato Nee
conmuni cated to the subscriber in a manner determ ned by the service

provi der dc@ibapts a S& "id f

transm ssfc‘;!r)] can tgeﬂ 1{'3 %)é\/)\/eg'd(‘gb@?t%ﬁ‘g5 ta?lgns%aglgﬁ%%so%?’n# qh?rﬂaﬁ Mll on,
such as advert.i ronotiqgn ri Fig I n describing the
st or age uﬁPf‘%nt?%sr}gﬁ%thp Wgtéffptrg{aﬁ ﬁ d%?‘&"* h’é‘hl steps, St andt i t | es
is preferably stored and retrieved in a manner enabling nultlple

suBscri belS 1t arer exesuledd isidependentian thes communieations ynetwork in twlsich68 6 i s

preferably designed with the ability to handle sinul taneous queues agai nst

a singl e tnvéntion'is@nibedded A Iacstherivordd, thé ISCPE0ls whi Ch
t he present |nvent|on achieves this Obj ective, is i Iustrated I n F.Z

T and S0 e(}ﬁo < E@?@’?@ﬁ TR SRl BaBi R of e i, 2! ?Cks

data whi c e entirg t e. Each "bl ock uenti al
segnent o k}ﬁ& "% .qonﬁmlhe h&mwn@nzt 92‘!&3
titles over storage deV|ces

retricved by the title retrieval and control function 14 into a format compatible

10 with the service provider’s network., If door-to-door fiber is available, the
delivery can be via DS-3 (Digital Speed Three) suitable for Digital TV. If the
data is delivered over metal (e.g., over copper wire, as is still prevalent in
current t{clecommunications networks), compression schemes known to those
skilled in the art (e.g., lossy cbmpression schemes such as fractal compression,

L5 or lossless schemes) are advantageously employed. Deliv;-,ry over coaxial cable
is equally feasible, |

As mentioned previc;usly, the ISCP 6 of the present invention prcférably

offers various levels and types interactive service. As such, the subscnber need

20 not be Inmted to- merely the passive reception of one or more titles selected
Rather, if offered by the service provider, the ISCP can provide the subscriber

the ability to interact with a title as it is delivered, in accordance with any

——
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Each storage device is assuned to have only one read port. As shown, no

gi ven;bl ock x (where x = 1...n) of any one title y (where y 1...m is
stored on the REPLACEIVENT SHEET 27 OCT 1996 26 same physical storage |
device z (where z as block x of any other title. Further, no two

bl ocks of wegm:mménumm haccandinglyy Fig.ad shows agitledevi ce.

If sonme or all of the storage devices have nore than a single read port

(access pdnterjctidrhdondtivn diSs tassdeiiited nwith! astiletiateractionh aule dafabase 26

accordi ngly usi ng, e.g., one of various, mat hemati cal nodels known to those
skilled in tocg& gtle 30 is subdivided into bl ocks and stored
accor di ngly the bP ocks ‘can be read in accordance with "random access"

nmet hods anal ogous to conventional nethods. It should be understood that, in
conputers and the like, there is actually no such thing as random access.
Al'l _access involves, at best, the ability to address a sequential bit
str®am In the Bauss dyri mmeﬁmmémnt the RFU B aawchitsrthe eeceiphef act ual
data is read in sequential segnents, i.e., in blocks. Data cannot be

accessed din htédaction reqeest fromstiie) dubsciiban (shéle SIRY.C RUpblo dexRtingtsuche user,

hard drives appear to all ow random access because, as conpar ed W th

el Do (aahes Uy RIUE GRS bh Spr R IE kiR B ARERA My BRGNSy, "
G ven't he BRCER HTRIE e s Slle.briamtenneniudd ep SL3hccor di ng 1o t he
present invention, individual blocks can be retrieved -
iO This interaction capability of the ISCP 6 permits an extremely wide range
of services of interest to the consumer to be offered. The following list is
merely excmplary of the many types of services that would be apparent to those
skilled in the art upon reviewing the present disclosure:
(a)  if the title requested is a movie or analogous broadcast, interaction
15 . ‘requests may include:
fast forveard, reverse, cue, review, stop frame, ete.;
(b)  if the title is a video game or similar interactive entertainment
service, interaction reque'sts may include:
movement of pieces, characters, etc. across a gameboard, video
20 setting, or the like;
| () if the titlé is an information service, such as a scienﬁfic, medical,

or legal database, interaction requests may include:

-23 -
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REPLACEMENT SHEET 27 fromstorage and transmtted to a subscri ber
independently of one another. In other words, if title 30 is requested by
subscri ber A and shortly thereafter by subscriber B, the transm ssion of,

bl ock x to subscriber AW |l not prohibit fhe si t aneo ragsm ssi on of
bl ock y to subscri be‘rP"B‘-fYHEeLﬂﬂ"r'@B%S[E g, w@&waatﬁqlﬁ%agm ieis
sufficiently finely subdivided, nultiple users can request the sane title

even though the servegquesting telstedsuptions such ps gmintouts costvestinpites; etc.; t hat
particular title. In other words, the I1SCP 6 inproves over the prior art in

that it allows @l tisf fhe HEECH! andducaiSRID setvite) dnterhOfion TRqRSHIP thiy | © t O

be serviced wi thout the requirenment that nultiple copies of that title be
kept in store. As il o deated in Fig. 6, requests fromsubscribers A B ...
M each for title 30, can be fulfilled, so long as two requests do not
require retrieving and transmtti n%gxactly t he sane bl ock at precisely the

sam® npnent. |f eachstidentcayestions.; student Tegponses 19 QUEHANS) &d; 8N ge nunber s
of users are able to request one and the sane title virtually

si nul t aneousl y. (e)f sifithe ditleris|a/cdrsumey catalapuei afethe liley interadtonaequestay
required to resolve a true overlap would be inperceptible to the user.

Furt her, according tﬁm?rmgmdg?nts disclosed later in-the application (see
Fig. 11 and acconpanyihg text), the invention can be inplenmented such that

even truly sinultane k t | ti er be fulfilled w thout
contention or del ay.aﬁéﬂmm fzg%f'ﬁ‘ pi-gé@&s Sr &tééones of!
~ products, obtaining specific additional information about products,

10 ) placing and paying for orders, etc.

Various forms of subscriber response interfaces known and appugﬂt to
those skilled in the art are available to facilitate subscriber interaction. These
include remote control units, keyboards, control pads, keyboards, and joysticks.

15 |

Subscriber interaction need not be Jimited to "one-on-one® interaction
between the RFU 8 and the subscriber. First, just as multiple users may select
a given title at the same time, multiple ﬁscrs can interact with a given title
simultaneously in different ways. - Additionally, the ISCP 6 allows .groups of

20 | users o interact collectively with a particular selected title. Applications include
simultaneous transmission of interactive educational fifles to a group of

subscribers, video game championships, etc.
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28 As a practical matter, the size of the individual blocks (i.e., the
f.ractkon of data defining a block; or the size of the bit stream packet
defining a block) is determ ned by the "grade of service" offered by the,
| SCP 6. The. "grade of service" is a conprom se based on cost factors on
the one hand afhcoehe tramsnissioniof the titleds eonipleted) tiey RFUHE seigipters thize gr ade
of service, the nore finely subdivided the title would be, and the snaller

the size eictqa&g ST yhdlends %Q%Bﬁ{s{béﬁm%ggm@sﬁs«szymgigqﬁd& itle,

the "grade of service” becorres a re pea Scri ber
demand, a nect | vi t ween bscri ber's trunk processor .and the
ring stor%@glg‘%xg?q “&%fg ‘3%"?@?‘935‘359 .@f’%ﬁﬂ@%ﬁﬂ%ﬁmﬁq@t).
[err] The above, principles for storing and retrieving titles are enployed
by the pr theerervies pravider. SAlferpatively toramestyaldisconnection; the endofisile n t he.
secondary storage unit(s) 25. However, preferably, these principles are

i Md enent evhnsmissich tdrebe lh'ollowe@b?]r the trahinaiseion/sf fusthes Mifoematibn ssuuhage .
devices. As noted earlier, the choice between the two categories of storage
devi ces i%d%’ﬁ‘(ﬁi r PESASEbAS MYt h consideration to subscriber access.
The nost popu arﬂglgt Pegi,q ghg pernaps’ others requiring especially efficient
serial access, are stored in primary storage unit(s) 23. These unit(s) 23

are preferably solid state nenories, ‘allowing the (popular) titles to be
pl ayed back REPLACEMENT SHEET 2 8 OCT 1996 29
Figs. 49

Fig. 4

10 In describing the storage units 23, 25, it was noted that the data forming
i'ndividual titles is preferably stored and retrieved in a manner enabling multiple
subscribers to receive the same title simultancously. Le., the ISCP 6 is
preferably designed with the ability to handle simultaneous queues against a
single title at a time. A general principle for sté:ing titles, by which the present

15 invention achieves this objective, is illustrated in Fig. 4. As shown in Fig. 4,
the title 30 is subdivided into numerous individual blocks 1-n and stored, Each
block contains only a small fraction of the overall data which, together, forms

the entire title. Each “block” is a sequential segment of actual data.

20 Fig. § illustrates one method of distributing titles over storage devices.
Each storage device is assumed to have only one read port. As shown, no given

block x (where x = 1...n) of any one title y (where y = 1...m) is stored on the

_—

—
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directly. The preferred manner of enbodying such solid state nenories is
showmn in Fig. 7. Fig. 7(a) shows a long series of clocked shift registers
41 connected to forma ring 40. The ring 40 is constructed such that an.
entire title is,contai ned encoded jn such a way that data integrity is
guar ant eed?‘a'EFIPé‘Ws’EBfF'Q&S% ewes Zaf Le-fRIr2st M%%%P%Efgﬂt}e-
Reed- Sol onon Code, are known to those skilled in the art. The ring 40 is
cl ocked byFurthencrostwa blocks ofiaoy gjvemtitle y rare rstoredoén the sammet physiedl t he
data through the ring. The ring 40 is clocked at such a rate to deliver
(i.e., outptiragd Bevick! | B fme ok allEof Wt&?ﬁ%ﬂeﬁ@ RQRCPE than a_tﬁiﬁgﬂ ock

rate required cannot be attained by one shitt register, many registers in
par al | el cgg”p 3195% OPEQ' { €y is % 7 L1l usti=ates one
possi bl e sucC 3’%@ Rent o mlgﬁ?\t%%@ﬁé{’&r gg‘gfle{‘%%n 1 , each
co I sing clockeqd shi,ft registers, 41 connected [n_series. Fig. 7(d)

i1l ustrated B HSRG ©i8h ARLOf Varioys M&%@lm@&m&m ed in
series and in parallel to formthe ring 40. The rate required is determ ned
| ar gel y by skilledriagheraetrent s i nposed by the service provider. The data
forming the title passes through the shift registers 41 serially as a

sequential bit stream The data is passed fromone register 41 to the next
i n REPLACEMENT SHEET 28 OCT 1996 . 30 a manner explained in greater detail

actual data s O b OB shbVTac luba i ocbHiE sxfied fordipdl e 1o

hi db '
ACM EVES DY locks can be read in accordance with "random-access” methods analogous to

10 conventional methods. It should be understood that, in computers and the like,
there is actually no such thing as random access. All access involves, at best,
the ability to address a sequential bit stream. In the case of random access in the
form of hard drives, the actual data is read in scquential segments, ic., in
blocks. Data cannot be accessed directly in segments smaller than one block.

15 However, to the user, hard drives appear to allow random access because,. as
compared with audiofvideo tape or other so-called "scquential access”
technologies, thc; delay between request and fulfiflment is imperceptible to the
user. By making the blocks sﬁfﬁciently small, inherently sequential devices are
given the appearance of allowing “random access".

2
Fig. 6

According to the present invention, individual blocks can be retrieved

——
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pl acing | ogic devices 43, 44 in the ring at predeterm ned intervals. The
size of the intervals is determ ned by the desired size of the data bl ocks.
Fig. 7(a) shows two types of |ogic devices, regenerators 43 and ports 44
coupled into the register ring 40. The access to the title stored in the *

ring 40 i s foithatorage \@nd trdisngieied tB‘Hélﬁ)séﬁbeW Rlyobf andahbthdd. i/ Shown
ers

in Fig. 8(a) coupled betvveen two regist illustrated there, the

B i nput o TaRs INRECIREF RHafts %%&é@fﬁ%‘%ﬂ?@ﬁﬂ&t&%' Yn

I nput for regce a,bit stregminput 45. Data f a newtitle js |nserted
into the riSHBS qé”&q%b IE’SSIOPrPfg@@Pk%FP E'ébsﬁﬁ ﬁpuﬂncﬂﬂﬁﬁemth& t he

foll owi ng register 41, each port 44 also has an output 46 for copying the
bit st reamsunultaﬁemmrtgnsnusaenlufrbjodlﬂy torsabscritker'B (sgsanming x of yports 44
included in the ring 40 is based on an efficiency determ nation, bal ancing
oversal | cost against access tine. The spacing of the ports 44 defi nes the
size of the data bl ocks, and thus determnes, in part, the waiting tine

et veen 2 SuSCHRRCTAE R ol %*”ngﬁ'{ﬂ&ﬁiﬁﬁlg st et o eRie <. ©

REPLACEMENT SHEET. 28 OCT 1996 The enpodi nent of Fig. 8(a), descri bed
above, has TREUSsthE ﬂ@ﬁmlére"éprtbf’“ the-sarviss provifee s qckgpgbbe%e one fewown i n

Fig. 7(a), regenerators 43 can be inserted periodically in the ring 40 such
t hat bl ock st of that tpastisular ¢itlei nIn lotheri words, dhe d§C€Pe6dmpiovss bhey theass
t hrough the regenerator. Fig. 8(b) shows in greater detail an enbodinent in

which the r & tat 48allGwE ok en
t he regist ew Eacah dat a §:h ﬂggﬁ%gﬁgﬁg?ﬁrﬁﬁﬁ gf)t?llﬁélldnfs&%é SEmB U
10 to be serviced without the requirement that multiple copies of that title be kept
in store. As illustrated in Fig. 6, requests from subscribers A, B ... M, each for
title 30, can be fulfilled, so long as two requests do not require retrieving and

transmitting exactly the same block at precisely the same moment.

15 If each title is sufficiently finely subdivided, large numbers of users are
able to request one and the same title virtually simultaneously. If sufficiently
finely subdivided, any retrieval delay required to resolve a true overlap would
be imperceptible to the usér. Further, according to embodiments disclosed later
in the application (see Fig. 11 and accompanying text), the inveqtion can be

20 implemented such that even truly simultaneous requests by multiple users can be

fulfilled without contention or delay.

_—
-_—
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logic circuitry 56-58 as well as a decoder 54 and an encoder 55. These are
preferably a Reed-Sol onon decoder and Reed- Sol onon encoder, respectively.
The decoder 54 receives the data streamat an input, outputs any errors .

detected via an, out put,.59, and qut puts . the.decpde ata to the Jloaic
circuitry 56-588 ?I‘&aﬁﬁ?‘idﬁa@!’ %&gyﬂftgﬁé?@ﬂcgﬁgpfi@\fbﬁ’l‘gﬁf@%%s to
be described later in this application. Simlarly, the data streamis input

into the fciatedefisingrablockpor thessize of thobis strgamapacket definingt s blogk)is

followi ng shift register 41 Regeneration occurs as the bit stream passes

through t kietdiesiseSUyo then “ geade dsf seroited dsiféred it the ISCPré, CPie Bgragierofect ed

and/ or brought to the attention of surveillance equi pnent. As such, each

ring is st ieg tg0 Wnﬂgé %gg?gbggphgftgg?&g}so &Pethéi Bﬂeaﬂﬂ)cfoﬂded from

the ring. Further, eac gis a and repalr errors
automatically, JIf _.excessivye errors,arige, ,this jact js signalled to the
Surde i arakimiaiOR RF stvlie o0 i ok, APa sieher theEradeolseihige, SR mirur o
service and repaired. REPLACEMENT SHEET 28 OCT 32 The details of _
const r uct i finelyfsubdivided the titley would be, aind ghetsmaller the: sipe of each individuabor t ant
in the present invention. The shift registers 41 can be constructed sinply

of standarilobRgi With iﬁu?pfoprM§%ubﬂﬁi&&Pﬁﬁ_&Ltﬁeﬂ'ﬂ&&é f Bervids B BECSTHES
Logic), CMOS (Conpl enentary Metal Oxide Sem conductor), ECL

Enmitter- i ' t L) , DTL,
RTL or 1 et i PlRonyif Kekmet pebl il QA 4 cofifcilin Wied
(Char ge- Coghl eSber’s trunk processor and the ring storage parallel access ports (see Fig.

10 11 and accompanying text),

Fig. 7
The above pﬁnciples for storing and retrieving titles are employed by the
present invention both in the primary storage unit(s) 23 and in the secondary
15 storage unit(s) 25. However, preferably, these principles are implemented in a
different manner for these two categories of storage devices. As noted earlier,
the choice between the two categories of storage devices is governed

predominantly with consideration to subscriber access.

20 The most popular titles, and perhaps others requiring especially efficient
serial access, are stored in primary storage unit(s) 23. These unit(s) 23 are

preferably solid state memories, allowing the (popular) titles to be played back

-28-
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Devices) as the registers 41, as shown in Fig. 7(b). If the ring 40" is
constructed using CCDs 47, then each CCD 47 nust be punped by a cl ock
source 42. Further, some form of regenerating nmeans 48 must be coupl ed
bet ween each CCD 47. Possibilities for the regenerating neans 48 incl ude
1 ogi ¢ gat 8¥ecly¥. above. The individual CCDs sinply function as registers in
this enbodinent. The theory of operation for all the enbodi nents above,
however, is the sanme. In each case, the data of which the title is conposed
circulate in the ring 40 and are regenerated as needed. \Wenever a

subscri ber req { ed | Ay ' I f foefesi AN 14 in
Fig. 2) respon:][?%bem?l ndi nllﬁg t e%&b&gﬁh{%@iﬁnﬁg}iﬂoﬁtﬁﬁ]@esta” l(y)?ﬁ{> e title.
Ports coupl I Bt Qe he, 1l 40 -are t hen ugt ed,.sych that fhe tit can be
read in aggg'rqga?' %&f’&ﬂ%ﬁ%i@&?ﬂ%éﬁ%&eﬁrﬁ%”&%ﬁ ,°Q'W§°’§ﬁesent

i nvention enconpasses any nethod that allows a signal (i) to_ cycle in a

| odb, (i.i poformcectingdd®n Thel ring| 4} ks construgted isuchothatan entire titlegisi t v .
REPLACEMENT SHEET 2 8 OCT 1996 33 There is no limtation as such on the
size of tlrontained encoded dhl suchhawwuprthat [datd daBgrbpds Jceegd y |ong

to contain at least a significant fraction of one conplete title. Mire

pr ef er abl | O8dks! ﬁvﬂf@h s (o] 00 tiﬁ%&,_ t@&d‘pn title
can be st)oépe |p1none ring | d?s’?&le’:%;pfigr rs%]’ %\?ﬁ'?e |g§mynz?4i Cl er’ltj&et he
met hod just descri,bed, joring popul gr titles is  relatively costly.
Thereforei“\oé%‘%g%b'WFMﬂS%g"( __.e_cﬁetppg 18 wpﬁﬁﬁ?&g"%@gt ed
-and thus requiring a | ess exacting grade of service) are preferably stored

in the secvimehrgoverny thgeratenof cirpuldtion of the data through the ring. The ring 40

10 is clocked at such a rate to deliver (i.e., output) the title at a rate required by the
receiver,

If the clock rate required cannot be attained by one shift register, many

registers in paralle] can be used to obtain the rate required. Fig. 7(c) illustrates

15 one possible ‘such embodiment in which two parallel rings are constructed, each
comprising clocked shift registers 41 connected in series. Fig. 7(d) illustrates

an embodiment in which shift registers 41 are interconnected in series and in

paraliel to form the ring 40. The rate required is determined largely by the

requirements imposed by the service provider.

The data forming the tiﬂe_ passes through the shift registers 41 serially as

. a sequential bit stream. The data is passed from one register 41 to the next in
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The secondary storage unit(s) 25 also enploy the principle of storing and
reading titles in blocks, i.e., in sequential segnments, as explained with
‘refetence to Figs. 4-6. However, this principle is inplenented sonewhat-

differently {h | usty. described wiih.reference to Figs. 7 and 8. Rather
than stori r?gﬁlgﬁﬁﬁ#@lﬂ}@k@ g@&@ém{ O a ri ng of circulating data,
di screte blocks of the title are stored i ndependent of one another on

pl ayback units of one formor another, so that each bl ock can be
i ndependent|y retrieved and played. The blocks can be stored on a single

pl ayback unit wiA$desdribed in gaedalternhe seith referenpe o6 Figd)l4/and 6, theoactdal n
di stributed fashion over several playback units. Wen a subscriber request

5 recel Vedur 18R OGS, 35 R B NPEReARC TRY et nlied by 11O 2

sequential string corresponding hi's storage edure

i's PLACEMENL SHEET 2 8 1996 .. 34 illustrated jn Fi O Similarly to
F g 56, Fi PIAGnE PR derles 434 iy the g gt pisdicisiiaed fetdin Theaize of 3 '
.... Miltiple subscribers:A and B have requested title 30. Also, title 31
has been r dhadntasyalsyisdeterminedoby the desired size @fstheudatarhlocks.y Fig: V()
subscriber A's request. Unlike Fig. 6, Fig. 9 additionally depicts the
storage | ocshiowsewid tygees lofllbgitkdevides, ﬁegﬁnefﬂtéﬂs%ﬁﬁx@pdﬂ@%&?ﬁ?l&l i tHe t 0 s

of title 31. As can be seen fromthe figure, the individua | ocks of the

title are dk?sr' ver several or nmany storage devices 1 to p. In
addition to t|t+1|b*zihggmr)'rul tiple storage-devices 1 to p, the individual

blocks I tonand 1 to s are preferably. distributed to m nim ze contention
in playback. Thus, contentions between subscribers for one title 30 are
m g zed The access to the title stored in the ring 40 is obtained via the data ports
44. An example of a port 44 is shown in Fig. 8(a) coupled between two
registers 41. As iliustrated there, the 'ports 44 are preferably composed of logic
circuitry 50-52. In addition to an input connected to the register 41 preceding
it, each port 44 has an input for receiving a bit stream input 45. Data for a new
15 title is inserted into the ring 40 via inputs 45. In addition to an output connected
to the follpwing régister 41, each port 44 also has an output 46 for éopying the
bit stream drcuhﬁné in the ring 40. The number (spacing) of ports 44 included
in the ring 40 is based on an efficiency determination, balancing overall cost
against access time. The spacing of the ports 44 defines the size of the data
20l blocks, and thus determines, in part, the waiting time between a subscriber
request and fulfillment, If the title is accessible in sufficiently small blocks, the
delay time is imperceptible by humans. -
‘ '  This Sheet Has Been Replaced
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by placing only a single block of that title 30 on any given storage
devices Further, contentions between subscribers for one tine slot are

m nimzed by distributing block number x (1 [err] x [err] n, s, etc.) of _
respective titles 30 and 31 anpbng storage devices in a manner that- any

gi ven storage dEhé embodimhentrof Rilgo8(a)x déseribed labove, dian glocprovision foteisor nost
preferably, no nore than one block of a particular title.is placed on any

one st or aggoreed ovag of ogf;drﬁt u er&gﬁgpﬁ L fel ent
titles (e.qg., blogﬁ%el o?qgﬁ#%séo&as% bl oc i?ﬁl'o?&?’ltle 1ta%s?§3p ac%;d on

any one storage V| see Fig. 5 By di st.ributi the titles.in.this
way, the o@ﬁ%@q Sﬁ%@gﬁﬁ)’ Pi(tjh‘? g“\glﬂ)q‘ ?qqy‘ ‘gﬁéblf’@lgﬁ.l‘é#s'?'gi@{]et W#ﬂq the Fing onger
REPLACEMENT SHEET 28 OCT 1996 35 than the time _equivalent of the length
of one bl ofR regeneratediasdhey passsthapugiothersgemaratorc Fag c8() showsiin gmeater ng t he

secondary unit(s) 25 is CD-ROM However, as previously noted, a w de range

of &l ternadetui} s embodintentinovhivhetheregenstaior 43 8. fofimedaasi A dhtadsheldldr
optical .juke boxes, silos, and conventional nagnetic tape. The possibility

L9 BB A B A O Pk e onbed 7
o . Bt UERR SHAE e Tl 5 b L S 32

all of the above technol ogies accordingly. In summary theref ore, the
preferred peefenably arResd-Scolomen decoder egd-Solomons encodery respectively.
rel ati onshi p between subscribers and titles. [err] Fig. 10 illustrates how

the above ThedeesddrIafeceives the dabstitar b &slinpit Adtputs any errors detected
10 via an output 59, and outputs the decoded data to the logic circuitry.56-58. The
output 59 leads to operational surveillance units to be described later in this

application, Similarly, the data stream is input into the encoder 55 and output

as an encoded data stream to the next following shift register 41, Regeneration

occurs as the bit stream passes through the Reed-Solomon decoders/encoders.

15 Thus, errors can be corrected and/or brought to the attention of surveillance

equipment.

As such, each ring is structured to allow data to be placed into the ring
and copied from the ring. Further, each ring is able to detect and repair errors
20 | automatically. If excessive errors arise, this fact is signalled to thé surveillance
" equipment, such that the ring can be taken temporarily out of service and
repaired, |

T
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title retrieval and control function 14 of Fig. 2. Processing begins at
step.S71 once the title requested by a given subscri ber has been authorized
(see step S5 in Fig. 3). The request for that title is then routed to tRe
title retrieval .gnd ,control function 1 Fig, 2) in step S72. JFunction 14,
at step S73, coﬂﬁ’@né@ d Q %ﬁ@?ﬂmﬂé b@n%‘&ﬁ%cﬁpﬁrﬁg A apEmotcevenT
SHEET 28 OCT 1996 36 title. The title will be stored either in primry
st orage unipartigulady dmpontant i tbie present inventioni t The shift negisteractli can be
ascertains that the data for that title is stored in one or nore prinary

units 23 ( coastritdd siraplyosf sialBard Rogié circaited THEE ihcldé TR (T ividtat-e

solid state nenory 40 such that the requested title can be retrieved and

copied fromj I QRLyN ' r ' its,
fhe retri opifSE SR LMOS e plemtRiag MesgbORGY SopldanBibicpi EE
processing (step S8 in Fg.. 3).,is.resungd. If, inste ngt i 14 finds
t he Yat a fcd':“liﬁé" Lk )il ke (gl‘m&n?wﬁnwieﬂ?g%r tBMé) C ry
units 25 (step S76), algorithns are activated that inventory the title
(step S77) RTh artthedikeords, if the title is subdivided into data bl ocks and °
di stributed anong nmulti ple storage devices,.as explained in conjunction
with Fig. 9, the algorithnms match bl ocks to the storage devices on which

t hose bl ocks reside. Then, once the |ocations of all of the blocks formng

ueue' the br ookt ARG Brefen e Bl if B8 Al CoHe T gt CouiR 2" <"

accessed in_its sequential order. _This, can be daqne by, c%§gructi ng a
pl ayi ng t adPeviges) asihe ypaisters 41, as shown in Fig. 7(b). If the ring 40° is constructed

10 using CCDs 47, then each CCD 47 must be pumped' by a clock source 42,
Funher, some form of regenerating means 48 must be coupled between each
CCD 47. Possibilities for the regenerating means 48 include logic gates, as

above. The individual CCDs simply function as registers in this embodiment.

15 The iﬁeory of operation for all the embodiments above, however, is the
same. In each case, the data of which the title is composed circulate in the ring
40 and are regenerated as ‘needed. Whenever a subscriber requests the fitle, title
retrieval software (see function 14 in Fig. 2) respords by finding the current
location of the start of the title. Ports coupled into the ring 40 are then actuated
20 such that the title can be read m a serial fashion from the title’s beginning. As
such, the preseht invention encompasses any method that allows a signal @) to

cycle in a loop, (ii) be accessed in small blocks, and (iii) to keep its integrity.
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assenbling the individual blocks into strings. This branch of the retrieval
process ends once the blocks are properly queued, and response processing
‘proceeds (step S8 in Fig. 3) as above. RELACEMENT SHEET 28 OCT 1996 37
Fig. 11 shows o referredq f.ormfor receiving gggggs s from and_ sendi ng

title data to su i bemo hmitatiogas sueh onfhe s ¢ dpppe Freferably,

2a-2c, as well as the communi cations paths 3, can take a variety of forns
known in t Heoweverpithy doop shpulddbe sufficiently\long te sontaimat deast a significant d
include, in addition to the subscriber interface 7 (previously described

wi th ref er eftactiom oFighe ¢ompleie title. TV 6re” BroTRRBIY, Seddlc foopSistdddicdtd Aada 2
conputer 7b. If comrunication proceeds via a telecomunications network,

conmmuni cat i r e . (o) r . at i.on, 2a over
various cl a@g%% 0 gs#?%éﬁ%wn%%ﬁ%gﬁhﬁﬁ??MI station 1.
Simlarly, comrunication over a cable network can be conducted froma
renote station 2b over devices 3b, known as frames in the art. PCN or
cel lul ar communi cations froma cellul ar -phone 7c or PCN termnal 7d at the

renote statFiga ®c over switches 3c is equally feasible. The conmmunications
paths 3 are linked to the central station 1 through an SSU (Subscri ber

Service Unit) 6OWidshighly gt hathod juit deSkriBi@ERSidtiig popitar Blles The e

is preferably one trunk processor per subScriber. A swtc acts

as a link. U d.t varipus.storage.units, 23.and. 25 in
t he DSA (Da{gg!t ora%leasi@a)ﬁ%g&,& ? %gflp?%‘@é?& eé\%i‘tgﬂﬁf‘f’s a%f"’@é’?ﬁ I shes
switch paths bet \éﬁen tma DSA and an_avail abl e trunk processor.

requested and thus requiring a less exacting grade of service) are preferably

10 stored in the secondary storage unit(s) 25.

The secondary storage unit(s) 25 also employ the principle of storing and
reading titles in blocks, i.e., in sequential segments, as explained with reference
to Figs. 4-6. However, this principle is implemented somewhat differently than

15 just described with reference to Figs. 7 and 8, Rather than storing a title blocks
sequentially in a ring of circuldting data, discrete blocks of the title are stored
independent of one another on playback units of one form or another, so that

“each block can be independently retrieved and played. The blocks can be stored
on a single playback unit with multiple reading heads, or, preferably, be stored

20 in distributed fashion over several playback units. When a subscriber request is
received, the RFU 8 then assembles (queues) the individual blocks into a

sequential string corresponding to the entire title, This storage procedure is
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.28 OCT 1996 38 Wien a given title is requested by a certain subscriber
-(e.g., at renote station 2a), the MSU 72 locates the title in the DSA 71,
[ocates a free trunk processor in the SSU 60, and commands. the switch .

matrix 70 ﬂms&qtedjﬁlpig:_cgnmni cations path between the DSA 71 and the SSU
60. The title is either directly copied frorn the appropriate prinmary store
23 or is reconstructed into the proper sequence of blocks retrieved from
t he secondary. stores 25. Foll owi.ng setup of t he conmuni cati ons path, the

title is then s li dtoI% %lscrlbe renote, station 2a. Once_the
title is extrac gfg‘lﬁ m%‘ﬁ%§§%§em5§°4\/rﬁ°§h i t

can be played is unlimted. Therefore, if nmultiple subscribers request a
gi ven tit| eubscribers AxiBwCel. ). Maltipi&mubdcnibetseAgand Bihaverrequestéd didee 30.
several blocks of one another), then these nultiple subscribers can

nongt hel esalhg ﬁuamtaﬁueaeéue&@ésve&s -at BAst dnd &EEABL ENSithilbankBRsIgW t ch

matrix 70. For exanple, if renmdbte stations 2a and 2b si mul t aneousl y equest

bot h of thﬁﬁﬁﬁk@%%b%? Arfriadl, GRERE Fig° 6., $BBarklly 0l de”, 1), °

SSU 60. [err] g) 12 illustrates a preferred enpodinent of the I SCP 6. As
shown, t he stosege ipcalipn of pach bleclsd tormef tifle ok eanhsblock )i tos pftitle. such
that the REPLACEMENT SHEET 28 OCT 1996

31. As can be seen from the figure, the individual blocks of the title are

- distributed over several or many storage devices 1 to p.

10

In addition to utilizing multiple storage devices 1 to p, the individual
blocks 1 to n and 1 to s are preferably. distributed to minimize contention in
~ playback. Thus, contentions between subscribers for one title 30 are minimized
by placing only a single block of that tifle 30 on any given storage device.
15 Further, contentions between subscribers for one time slot are minimized by
distributing block number x (1 < x < n, s, etc.) of respective titles 30 and 31
among storage devices in a manner that any given storage device contains block
x for only a single title. Thus, most preferably, no more than one block of a
particular title is placed on any one storage device, and no two of the same
20 sequence numbers of different titles (e.g., block 1 of title 30 and block 1 of title
31) are placed on any one storage device (sec Fig. 5). By distributing the titles

in this way, the delay time required to fulfill any request is typically no longer
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39 overall I1SCP 6 has a distributed architecture. The distribution is
organi zed and segregated according to the general functions performed by
each subsystem (application segnmentation). The functions of the RFU 80 in
recei ving ssthicl Rk deRiviShiSofii TeRSMOSARIbINEKNOY ileng | nf or mati on and
service have already been explained Tn detail. The Operation Support Unit
(OST) 81 is responsible for surveillance, command and control (data

gat hering and. system oversight). The Adm nistrative Support Unit (ASU) 82
fulfills numerous adm nistrative_ responsibilities arising when the |SCP is
operated in a Pridwuterags raedinpafcheice forimplementiag the secondary wnitis) 25nages
for library archiving, providing service profile managenent services, and
provi di ng 3uQD-ROM. Howedvep, asprevicuslyonotedna wide cangenofialritatbey/storugeUni t
(ICSU) 83 is functionally integrated into the ASU 82 in order to support

t he ASU 82 ¢adhn 3 | 44 spgg& Tha igmer
rerm’?el y ortétl'rhgit% $§ gﬁ gg gjm?o t ebigﬂhggﬁ%ﬁé Ib?&bs te}%&%g’n?hrg%s?catgthe over
a conmon b 84 tr IS internal t he, _ePreferapl h S,84.1s
enbodi ed a?%gv?btlf&%& RIENIEHS 3pe- itﬁﬁﬁoﬁﬂ*’ﬁé’f i PHARE §F°§§€%}%me B
transmi ssions over fiber-optic cable, governing framng, multiplexing and
the |ike). alsecavadledlyi ddws, inptderdodimitthe sostobthei oxprall spstemswhile stifl er nal
bus is its high-bandwi dth transm ssion characteristic, which permts rapid,

hi gh- densi tmaintainingi hipgh-qualitgt sereice] e sepdeaiprovider Inighy Slesive fOERIREIVENT
SHEET 28 OCT 1996 40 :

subdivide the less popular titles according to popularity and apportion titles

10 among some or all of the above technologies accordingly.

In summary therefore, the preferred machine architecture of the ISCP 6

permits a many-to-one relationship between subscribers and titles.

15 ‘Fig. 10
Fig. 10 illustrates how the above storage principles can be utilized in the

title retrieval and control function 14 of Fig. 2,

Processing begins at step S71 once the title requested by a given
20 subscriber has been authorized (see step S5 in Fig. 3). The request for that title
is then routed to the title retrieval and control function 14 (Fig. 2) in step S72,

Punction 14, at step 873, commences a search for the general location of the
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80-83. It is further preferable that the internal systemutilize
Rl SC- based VME bus architecture. If enbedded in a tel ecommunications ,
« hetwork, each of the subsystens 80-82 is preferably a CCIT conformnt®

net wor k managengnt ..el enent driven by CMS. [err] Fig. |l lustrates the
internal f m H@cdﬁ%s%ﬁfgﬁé?ﬂ@wssw&gfgﬂﬁgé% Wﬁéﬁecgﬂﬁﬂy
gathering informati on and responding to the infornmation obtained. Mire
speci fi cal Isjorage uskt(8}25.n the figure, the functions perfornmed by the OSU
81 can be subdivided into statistical data gathering 85, system nonitoring

86, and systemrestoral 87. Statistical information, e.g., system
performance and subscriber usage statistics, are provided the OSU 81 either

directly via a b S é&.&gﬁm )dalﬁﬁ&qh L Sd 4 3 ' art
85, or via the ?}?g@%ﬁdﬁnﬁ)ﬁ#%“ ng para%&@ . e s?%%ﬁ-%@agrlg%sdt&géﬂe or

i medi ate or ,later yse,n.a i sfics, dat abase 89., JThe statistics data
obt a? ned cﬁm%%eg‘%%i gozithms %rﬁtwg’fﬂédgﬁgmg‘??w t he
service providers thensel ves, researchers, etc. Event nessages, reflective
of the int esolidl stateematmiooy losuahhthat SePrauesied title ean be getriavedmadrrapial ar e
also utilized by the systemnonitoring part 86. The part 86 utilizes the

event Messagpf it beghining (st8PISTS) Al Feofnes sored 9 te3ERe ACEGAIT
SHEET 2 8 OCT 1996 4%! ﬁder constant surveillance. To éxecute this

o O AR LA S1o} 1R B B g o S
3) is resumed. -
10
X, instead, functiorf 14 finds the data for the requested tifle stored on one
or more of the secondary units 25 (step S76), algorithms are activated that
inventory the title (step S77). In other words, if the title is subdivided info data
blocks and .distributcd among multiple storage devices, as explained in
1S - conjunction with Fig. 9, the algorithms match blocks to the storage devices on
which those blocks reside. Then, once the locations of all of the blocks forming
the title have been ascertained, algorithms are activated at step 878 which queue
the blocks in their proper sequence so that the ﬁde data can be accessed in its
sequential order. This can be done by constructing a playing table or otherwise
20 assembling the individual blocks into strings. This branch of the retrieval
process ends once the blocks are properly queued, and response processing

proceeds (step S8 in Fig. 3) as above.
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If the ISCP 6 is enbedded in a tel ecommuni cations network, the OSU converts
event, messages into Qperational Part (OPARI) nessages, as is conventional
for existing Signal Control Points. An operational rressage dat abase 91 i.s

IIorS(():\I;i gedBch\gyrpig gg?ﬁgﬁ’émf?ﬁwy o?ethe“g ngs 40 an ot‘ﬁéeéd1 %tterﬁal
poner oo SRBCH. Fihschibbrs,. AR & SEbRcthar BHBALE-RaGRM 226088 | onal

nmessages are_routed to varipus destl natlons by the erfor mance i nterface
90. If rouvel asshapommunicationsnaths3, can take 8 Viesistngb formekiiown i thedarind
forwarded to the restoral function 87, explained bel ow The controller 92,
i f necessaoyyetdbdbe develbpeds Altypmnlretﬁ&telsmn conldirtede, dn additivretoahs and
phone nessages via an alarmnotificati on output. Finally, even during

nor BBl opeiHscABer titerABA fﬂrwg) R/ B il Bt vekefbe 39 FIEETD! fne or

operators, who have access su system conponent s, e exact
status of the | SCP 6 I& aS|IIustra by the [err] figure.
REPLACEI\/EI\#‘“%IQ@E‘P%"%@FC BP %178 Uncti on 87 aut omatical |y
determ nes responses to a vari ety of predeterm' ned conditions or problens

that can arise in the system As such, when an alarmis passed fromthe
alarmcontroller 92 to a command and control part 93 in the restoral
function 87, dalfs epmbfshicatioan ppescells onvdal ag fleconmanivations ¢ meewbrk,nal
command and control inputs, result in commands to other units and

sub. 5yt eMRohfiniriat i Frdobads BALK iRPFOrHP ORI fHe'efbte Yatol 2 ver Hiions

10 classes of switches 3a (e.g., EO and AT) to the central station 1. Similarly,

-

communication over a cable network can be conducted from a remote station 2b
over devices 3b, known as frames in the art. PCN or cellular communications
from a cellular phone 7¢ or PCN terminal 7d at the remote station 2¢ over
switches 3¢ is equ.ally feasible. |
15
The commﬁrﬁcaﬁons paths 3 are linked to the central station 1 through an
SSU (Subscriber Service Unit) 60 consisting of an array of trunk processors 61
to 6n. There is preferably one trunk processor per subscriber. A switch matrix
70 acts as g link between the SSU 60 and the various storage units 23 and 25 in
20 the DSA (Data Storage Area) 71. An MSU (Master Service iJnit) 72 establishes

switch paths between the DSA and an available trunk processor.

I ——
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To illustrate, if the nonitoring part 86 is infornmed that a given trunk or
switgh is out of operation, operations personnel is notified of this status
"and the restoral function 87 tenporarily elimnates the problem by sendrng
commands that r Qut e conmmunpi cations, t.q avoi d the danmgged trunk or sw tch.
Corr] Fig. 14 i 1Ten agten il it reaursted ione esiaim SUbCrine (ks 85 T8mate uci ng
the 1CSU 83. The ASU and | CSU have three primary tasks: (i) serving as an

i nput neansstatien RahthegM$l 72 lacated the title: in ﬂtﬂséml.(hﬁwm freei trunky a
mast er subscri ber database;y and (iii) nonitoring and processing subscri ber
usage of t hyrobé&dstr fiar thei BEUN602adoédiRmants RBS awitdhe eatiix" 90t @ Eeupld, the
tasks perfornmed by the ASU and the ICSU are titl.e archival 100, subScri ber

Drovider 1 o ramARitatBR0 el BEEEN M Hih 71 ind ShecSRE 6, B R gy bime ' o
each.title i, osed,and i ntegrate that. data ifyo jhe I1SCP libtary, This
process is ¢‘§?éﬁ’p%§”?‘gﬁﬁg? g“"rﬁpfg"W%tFQWiWe 9‘.’“@9&'0{5&“&%&!‘&9 nner
and format for inputting title data into the 1CSU 83 is not material to the
i nventi on. PIeper sequense rafrhlocks ratriewgbfeam the secdrdary storos 25b| Following CSU
83 is preferably capable of capturing data in a variety of ways. Thus, the
~data capt ursetip of gic.bbmnRaficitichs path Sthealthe isrmehrﬁgpuwmw&uww
media, including filmreel, CD Laser Disc, PAL tape, VHS tape, and
DAT. Once t St %omthe storage nedia to the ICSU 83, the title data
€

(novi es, video ganes, ‘c.) is conpressed and placed in an archive-ready
f or mat o :

10 - Once the title is extracted from the DSA 71, the number of subscribers
to which it can be played is unlimited. Therefore, if multiple subscribers request
a given title at approximately the same time (e.g., within one block or several
blocks of one another), then these multiple subscribers can nonetheless be
simultancously serviced. This is accomplished by the switch matrix 70. For
15 example, if remote stations 2a and 2b simultaneously request title A, the 5wi&h
matrix 70 will copy the bit streams for that title A to both of the relevant trunk .

processors (e.g., 61 and 62 in Fig. 11) in the SSU 60.

Figs, 12-14
20 Fig. 12
Fig. 12 illustrates a preferred embodiment of the ISCP 6. As shown, the

ISCP 6 contains several other subsystems besides the RFU 8, such that the

-

ot
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by a title archive controller 103. The title archive controller 103

i ncl udes functions allowi ng the service provider to preview, verify and
performquality control of each title captured. Once the service provider
s satisfi egvatll ISP B BidistribBRarkhitbcurel { Thé discAbEgoh §s Brgdriisd g hi ve
dat abase 104. In the en%ggi ment ﬁa%/ustrate ~in Fig. 14, tFFe télt e archive
controll er t [tiomal resnopsibilit fli r enent .-
Al ternati ve#%;em %ﬂ%&éﬂtﬁgﬁﬂef@nﬂﬁﬁo% %5%(3%9’?@ Mﬁ#\ﬂ%gmeéu 83
and, for ingtapce, integrated into the ASU 82 itself. Library nmanagenent
entails (i){(appheation pegmentalioR)s fromthe title archive database 104 to one
of the operational databases 23, 25 in the RFU 8; (ii) shifting titles

bet ween the operational databases 23 and 25; and (iii) transferring titles
out of the operational databases and into an inactive REPLACEMENT SHEET 28

OCT %996 44 | t ¢ 3 ' ' S 'CHP@P ' f :
st or |§ng the titl zﬁ?n tﬁeoﬁﬂt eugérac | vggg?thzgase %g&%tgd p aciwr@htgﬁlg '[HI??} ein
backroom stora r even..drretrievably.,discarding,the title. This.,abilit
o anet or respPiEinely Sroniiog SRtorbaHER ahd SRR Rty Blen waplilnrg 18, || L
(e.g., first run novies) wax and wane in popularity. As _such, the ability

to transf er detaill eThe | Operetion Support Usit QXD 81 s aesponsible for surveillance,

subscri ber accessibility. Once titles are transferred to one of the

dat abases 2gommatid andldemtrol (duta gmtring qad systemyoversight)0\Whe Admigistrativet it e
data is transferréd bétween the 1CSU 83 and the RFU 8 via the bus 84. In

Gata,  oapt uPoRoRs O (ASLD, 82 BRGNS finietod MniqRREnYE FeephsBEORIRRE ! o1

dat al%ase 21quee§1c E:!ieb?gc‘f’arisl Io%rc'rated in a Production environment. These include

capturing title images for library archiving, providing service profile
management services, and providing subscriber billing informaﬁ;)n. An Image
Capture Subsystem Unit (ICSU) 83 is functionally integrated into the ASU 82
in order to support the ASU 82 in its archiving responsibilities. The ICSU 83 |

15 can be either remotely or locally attached to the ASU 82.

The subsystems communicate over a common bus 84 that is internal to the

ISCP. Preferably, the bus 84 is embodied as a sonet ring (Somet is an
international standard for transmissions over fiber-optic cable, governing

20 framing, multiplexing and the liks). ‘The predominant consideration for choosing
fiber as the internal bus is its high-bandwidth transmission chéracteristic, which

permits rapid, high-density communication between the operational subsystems
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As noted above, subscriber oversight 101 is the responsibility of the ASU
82. Swubscriber oversight 101 entails processing information that governs
subscri ber access to titles. In other words, the ASU 82 is provided with_a
master su I bar. database 105 thaf .caontains |jsts, of riber wel |
as a ser v&i'@%pr it ?frp’l?gi’ﬁg&fg? thegotern @ﬁﬁgbppﬁé‘? f‘i@%mﬁ%
controller 106 allows the database 105 to be updated with

subscri beby$ asshitestura: alfoembeddadin afelegpmsnnieations network, eachoofidhs on or

t hrough el ectronic informati‘on transfer. The subscri ber authorization

cont r ol | esubisybtendss 8082 ds apreferably br COITET confopmBAL nbesrko nedraeenéata from
the ASU 82 to the authorization database 22 of the RPU 8, which constitutes
t he syste SrRien M}%scri ber database. The REPLACEMENT SHEET 28 OCT
1996 4 opéehr?at | ongﬁagat abase 22 is updated periodically with information -
frgmthe mast er database 105 through the transm ssion of data over the bus
847 The ASU 82 al so perforns the usage processing 102 needed for billing
and rel ated pwposes. Event nessages are received by an event nonitor 107
and stor em&n&n event database 108 in the ASU 82. An event processor 109
sel ects events and processes themin accordance with autonmated procedures

retrieved fromFign13iluspitas thel aitahns Furddidning bf te OSICBY, S THBCOSEPE at ed 1 n
a tel ecommuni cations system then the database 110 is preferably an AVA

bt The et e ARAdCaahy DicERE B RPR RSP 18R ROHEAE "°

payment r cbtadl. Mot spreiialitahe shiv inthe Aguecte ntien patomel by

10 the OSU 81 can be subdivided into statistical data gathering 85, system

monitoring 86, and system restoral 87.

Statistical information, e.g., system performance and subscriber usage

statistics, are provided the OSU 81 either directly via a statistical interface 88 in

15 the statistical gathering part 835, or via the systern monitoring part 86. The
statistics are stored for immediate or later use in a statistics database 89. The

statistics data obtained can be processed and utilized by interested parties

including the service providers themselves, researchers, etc.

20 Event messages, reflective of the internal operations of the ISCP 6, and
in particular the RFU 8, are also utilized by the system monitoring part 86. The

part 86 utilizes the event messages to keep all material components of the ISCP
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In summary, the various systens disclosed allow a wi de assortnent of tides
(e.9.,» novies, educational-, entertainnment-, consuner-, and

busi ness-related i nformati on, and any information that can be converted
into a stream of data) to be transmitted to a wide audi ence with great
flexibility and miniml contention between users for the titles offered.
The above de€snder copstant suneeillipncesr To éxecito thinwperationsl sunynillince funstiomy of
exanpl e. From.the disclosure given, those skilled i'n the art will not only

REPL ACEMENT %?M%W% the 4éventomesdagssl inbe Gpcrationall MeaBigean(wad
Its attendant advantages, but will also find apparent various changes and

nodi fi cation ﬁﬁaﬁ@%xﬁ@rﬁ%@ﬁ.o the methods and structures. di scl osed. .l t
i s sought, theretore o cover all such changes and nodifications as fall

within the spirit and scope of the invention, as defined by the appended
clainms, and equivalents thereof. . REPLACED SHEETS SO
REPLACEMENT SHEETS, SG [err]  Description: paged....to paged... [err]

d ai nfs) : paged [&the ISP faieembedded in a telagommupications agwork, the OSUt o
paged ........ 47 paged ..... to paged [err] Abstract paged ........
to paged ... converts sveattmessages.into OperatioggddPart (OPARD Qﬁeﬁﬁgd,PIs is
...... .DATE OF RECEIPT [err] 1. A nmethod o

comuni cat i ngofi@drtional Fof 2 AistiRg °818RA1 (CYditd19Points. An operational message

database 91 is provided.

10 The monitoring part 86 supervises every important aspect of the ISCP 6.
By way of example, the integrity of the rings 40 and other internal components
is ensured in this manner. External influences such as system power, room

temperature, vibration, etc. are monitored as well.

15 Opera:tional messages are routed to various destinations by the
performance interface 90. If routed to an alarm controller 92, the messages are
processe_d and forwardéd to the restoral function 87, explained below. The
controller 92, if necessary, also iJroduces alarms, thch can be passed on to |
beepers and phone messages via an alarm notification output. Finally, even

20 during normal operation, the monitoring part 86 informs local and remote
operators, who have access to all the subsystcm'componcnts, of the exact status

of the ISCP 6 at all times, as illustrated by the status line in the figure.

—
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atitlein an interactive services information database, froma central
statian configured to-admnistrate the informati on database to a renote
station over a communications path, said nethod conprising the steps of: _
storing the data in the informati on database as a plurality of data bl ocks
over a plurality of storage devices, each data bl ock being a sequential

segnent of the dghaireSttall faticign §1CaftbfiaACallP et B SrespaRics |ty

of storage devices as retrl eved data bl ocks; queU| ng the retri eved

bl ocks in a re erni s uence; tr yeued gdat a blocks
fromthe ceﬁ i"'t é‘sr"é'rﬁf © tﬁ?@ énsglle‘g'nen&sm ag ?}P’ng to
claim1i, V\/nerel n the stored data bl ocks define, respective black units of
time; and s¥vhenranslpemiispasscdfrewipe iabarm eantrolleriFigto s commansmntheontiolocks
a first tine and subsequently retrieving the stored data bl ocks a second
time, such paet9%in thesrestoral funictiont87, datanstored it sy gpemations log 84, togetherai d
first retrieving by at |east one of the block units of tine. 3. A net hod

of cgmuni cayjtiexteAial colifarnktPivid EGMPSIiAuth Ofediltn dofimamis tboMRrANAA Krid!

station to a renote station over a comuni cations path, said nethod

S UL 08 S5 e TSR YR W et %?tco'f"?&t e

To illustrate, if the monitoring part 86 is informed that a given trunk or
switch is out of operation, operations personnel is notified of this status and the
10 restoral function 87 temporarily eliminates the problem by sending commands

that re-route communications to avoid the damaged trunk or switch,

Fig, 14
Fig. 14 illustrates the internal functioning of the ASU 82, including the
15 ICSU 83. The ASU and ICSU have three primary tasks: (i) serving as an input
means for loading new title data into the ISCP; (i) maintaining a master
subscriber database; and (iii) monitoring and processing subscriber usage of the
ISCP for billing and other purposes. Referring te Fig; 14, the tasks performed
by the ASU and the ICSU are title archival 100, subscriber oversight 101, anct

20 usage processing 102.

~ The ICSU 83 is used by the service provider to capture the data of which
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48 storing the data on at | east one storage device; retrieving the stored
data, which together formthe title, as a sequence of data bl ocks, each
‘data bl ock bei'ng a segnent of the stored data; and transmitting the .
retrieved data blocks fromthe central station to the renote station;
wherein said storing step conprises circulating the stored data at a

pr edet er ni nedach title is eomposedzind integrawthatiutminto GxeaXRCP libyarya '

said retrieving step conprises: ascertaining a current location in the data

storage ringipfeferred 6 HefsifiiasashiePsehival 100. %%&h@ﬂhﬁm&ﬁﬂr%ﬂ%ﬁﬂfxﬁf&ec’

one of the data l}l ocks correspondl ng to a selected point of the tit
§?2?a{“b3't 2§ Hoif éq}fe”%%e fh BRLICSU0E PRIl 16\ eyt Ffmg?é’ s
rg:g pgptttg gurr nt 85@%' on asc rtai nedh]‘sail]}emﬁgwiti‘lt n% tge ﬂ east one

comencing with the predeterm ned one of the data bl ocks. 4. The met hod

accor d ng t o captiringldatatinracvarietyi of ways. khus; the daamapture m‘efnrahly adoeptiat a

bl ocks i ndependent of one anot her on playback units each of which has at

| east one 1 eqiflondataciom many! fypestof drapec fiedia) dntluding ik resl) THIROM, d

transmtti ng st ep COTTpI’I Ses.
Laser Disc, PAL tape, VHS tape, and DAT.

Once transferred from the storage media to the ICSU 83, the ﬁﬂe data
.10 (movies, video games, etc.) is compressed and placed in an archive-ready format
by a title archive controller 103. The title archive controller 103 includes
functions allowing the service provider to preview, verify and perfom{ quality
control of each title captured, Once the service provider is satisfied with the
| archive—ready title, it is stored in a title archive database 104.

15
In the embodiment illustrated in Fig. 14, the title archive controller 103
has the additional responsibility of library management. Alternatively, this
management function can bc.segregated from the ICSU 83 and, for instance,
integrated into the ASU 82 itself. Library management entails (i) transferring
20 titles from the title archive database 104 to one of the operational databaees 23,
| 25 in the RFU 8; (ii) shifting titles between the operational databases 23 and 25;

and (iii) transferring titles out of the operational databases and into an inactive
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| ocating and sei zing an avail abl e communi cati ons trunk; and supplying the
queued data bl ocks to the renpté station via the avai |l abl e

communi cations trunk and an associated conmmunications path Iinking the
avai | abl e comuni cations trunk and the renote station. REPLACEMENT SHEET
This Sheet Has Been Repl aced 49 .6. _The nethod according to claim.5,
wher ei n sai locationt Inactivedocationsopuid entatl anpthing-frompstaring ghetitle in the tide at

| east one additional conmunications trunk; and said supplying step

conprises caithivey datsbaieclod tntpladingcitse tiled it ubadkroowm istorage,niced edeha

bl ocks to a further renote station via the additional communications trunk
and an addi idapala0RiRIEkaRd BRONRE! Pk REIY b iR didBweeRstga! | OnS
trunk and the tur r renot statFon. 7. r&kﬂﬁgtﬁo of COfTTTlr:l‘?]él cating gtéa
froma central .statign.configured to.adnnjst e an interactive servyices
1 or mat | onleFHiBaLLSERRN st e eIk . bt Bufihovits] WAland waRe in T
data together formng a first title in the information database and second
titl & data popelansy. fAs seely the ability dotranster;tiflespllowes the JRCFote matelvtitle,

said nethod conprising the steps of: storing the first title data and the
second tit| popalagity with subscriber accessibility. Once titles are transferred to one of the

databases 23 or 25, subscribers may access them.
As shown in Fig. 14, title data is transfc;red_ between the ICSU 83 and
tﬁe RFU 8 via the bus 84. In addition to the fitle data, the ICSU 83 also
10 transfers title information data, captured by the title archival function 100, to the

title information database 21 described earlier.

As noted above, subscriber oversigﬁt 101 is the responsibility of the ASU

82. Subsc;iber oversight 101_ entails processing information that governs

15 subscriber access to titles. In other words, the ASU 82 is provided with a
master subscriper database 105 that contains lists of subscribers as well as a

_ service profile for each subscriber. A subscriber authorization controller 106

allows the database 103 to be updated wit_h subscriber/profile data either through

direct entry of the information or tﬁfough electronic information trémsfer. The

20 subscriber authorization ' controller 106 also regulates the transfer of

subscriber/profile data from the ASU 82 to the authorization database 22 of the

RFU 8, which constitutes the system’s operational subscriber databasc. The
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the informati on database as a plurality of first title data bl ocks and a
plurality of second title data blocks, respectively, on at |east two
"storage devices, wherein, each data block is a sequential segnent of either
the first title data or the second title data, and wherein each of the
storage devices stores at least a portion of the first title data bl ocks
and a porti opperatibhisl dutstaizd 20 ik updaed perbdickilly with inferthatipd frontihRfgstés 1 St
title data bl ocks as retrleved first title data blocks; transmtting the.
retrieved fi ﬁﬁbﬁ%e ﬁ%ﬁ retrieving the
stored second title %ata b oc s%ﬁé‘ggﬁ@%ﬁ?ggﬁﬁ% gadata bl ocks; and
transmitting the retrieved second titl-e data bl ocks fromthe central
station. This Sheet Has Been Replaced REPLACEMENT SHEET 28 JUL 1998 50
8. The met hod accord| n to claim7, wherein said storing ste co I ses
distributing the FbarABU:§2 @lsce performs the-usage-procewsing e g/ of
second title data bl ocks over a nunber m of the storage ‘devi ces Wnere m >

2; an@ sai d and beldtetiynirposesc dByentanessafes arewse:wd by anevag mbmtds:elm fidd
first title data blocks in a first

stored in an event database 108 in the ASU 82. An event processor 109 selects

events and processes them in accordance with sutomated procedures retrieved
from an appropriate database 110. If the ISCP is incorporated in a
telecommunications .system, then the datqbase 110 is preferably an AMA

10 (Automated Message Accounting) database analogous to thosé known in the art.
The events processed by the processor 109 are translated into a variety of usage
detail records, which include billing records, royalty payment rec;ers, and other
financial and business-related records.

15 In summary, the various systems disclosed allow a wide assortment of
t:ﬂes (e.g., movies, educauonal- entertainment-, consumer-, and business-related
information, and any information that can be converted into a stream of data) to
be transmitted to a Iwide audience with great flexibility and minimal contention
between users for the titles offereci.

20

The above description of the preferred embodiments has been given by

way of example, From the disclosure given, those skilled in the art will not only
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predeterm ned sequence prior to performng said first transmtting
step; @and queuing the retrieved second title data blocks in a second
predet er mi ned sequence prior to ‘performng said second transmtting step.,
9. The nethod according to claim7., wherein said retrieving steps
conprise: ascertaining current locations in the data storage devices of a
predeterm ned data block of said first title and of a predeterm ned data

bl ock of saj r(ﬁe%&ﬁﬁd'%é prés@nt i%ﬂbﬁ%ﬁtﬂwaﬂm@@msmpmm%mg to

respective selected segnents  of the first and second titles; determ ning

i St i bt oERTE R %&%%W@&%%@m&ﬁﬁﬁﬁ%&fmw on
is based on the current Cai% pons ascert ai and act agé&he flrné and
second r eacstpastutes; di e SO ﬁ:qe?pge; it GOVET ¢ BNERSKE

sequentially and the second title data bl ocks sequentially, comencing with
t he predet emodifichtidms astfalicwithin the spifit and scond of thedinvientipn.casedefinadbyl dat a
bl ock of said second title, respectively. 10. The nmethod according to claim
7, ?/ner el Ny 28 Haihis, dadéqutralemsRhéresf, | ocating and seizing at

| eas a firs avai | abl e’ conmuhi cations trunk and a second avail abl e
comuni cations trunk; supplying the retrieved first title data bl ocks to a
first Thi-s Sheet Has Been Repl aced 28 JUL 1998
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51 renpte station via the first avail able communi cations trunk and an
associ ated conmuni cations path linking the first available conmunications
trunk and the first renpte station; and supplying the retrieved second -
title data blocks to a second renpte station via the second avail abl e
communi cations trunk and an associ ated conmmuni cati ons path |inking the
second avai |l abl e communi cations trunk and the second renote station. 11.
The net hod according to claim 10, wherein said |ocating and seizing step
conprises locating and sejizing at | east one additional communications
trunk; and said first supplying step conprises copying the retrieved first
title data bl ocks, and supplying the copied databteeks-tao a further renote
station via the additional comrunications tru an addltlonal

comuni cations path linking the add| tional mm@ k and the
further renpte station. 12. A's for t he data
together formng at least two tit es I'n an |nteract|ve seFV|tes I nformati on
dat abase, f{Qraamcentral station configured to adm nistrate the information
dat abase, said system conprising: storage neans in the information database

for storingy! REmeRbd of EthMulibRing Pata] BRWataO8FHRer Fhriking @ title) £bmGAL €gOry of
primary storage devices conprising solid state nenories for stori ng at

Lgaﬁ . O.nﬁ Ofentriesthtidnl @S rathéle 2taB6R Q0EH € bRBiAiYatidhs Pat[TREN MdtRddge devi ces
" 5 o comprising the steps of: |
storing the data on at least one storage device;
réuieving the data as data blocks, each data block being a sequential
segment of the data and each data block being retrieved independently of other
data blocks from storage; and |
0 transmitting the retrieved data blocks from the central station to the

remote station.

2. The method according to claim 1, wherein the retrieved data blocks are

independently transmitted from the central station to the remote station.

15 |
3. The method according to cl,ai:.n 1, wherein
 said retrieving step comprises initially retrieving cach of the data blocks
independently of one a;xother from storage, and subsequently again retrieving
each of the data blocks independéntly of one another, such that said subséquent
20 retrieving step is staggered in time from .said initial retrieving step.
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pl ayback units for storing at |east another of the titles; retrieving nmeans
oper atsi vel y connected to said storage neans for retrieving the data, said
retrieving neans conprising: .a first category of output devices for .
retrieving data stored on said first category of primary storage devices;

and a second category of output devices for retr+ewi-ng data stored on said
second category of prinmary storage de PLACEMENT SHEET 28 JUL 1998
Thi s Sheet Has Been Repl aced REPLWM ’U, G [err] Description:
paged [err] to paged [err]. [err]d ai to paged [err]
[err] Drawing(s): paged [err] to ..... [err] Abstract . paged [err] to
paged [err] 52 . . DATE G: RECEI PT [err] blocks of sequenti al
segnents of data; and a comrunications |ink operatively connected to said
storage neans and said retrieving means for transmtting the retrieved data
fromthe central station. 13. A systemfor communicating data, the data

t oget her fér r’ﬂlqgwmodlﬂsmneneclumllewhnreansalmmmtep/mmises thes i nfornmation
dat abase, froma central station configured to admnistrate the information

dat abase ts}em%d\amwwﬂ@fd%%#@lm afrdata Wodky oversa qlwrelityoti si ng:
storage devices;

said method further compﬁsiné the step of queuing the data blocks in a

5 predetermined sequence prior to perfofming said transmitting step.

5.  The method according to claim 1, wherein the data blocks are retrieved

from storage via a plurality of access points in said retrieving step.

10 - 6.  The method according to claim 5, further comprising the step of
distributing the data as a plurality of data blocks. over a plurality of storage
devices in said storing 'step, said distribution being performed such that no single
on? of the access points retrieves more than a single one of the data blocks in

said retrieving step.

15 ‘
7.  The method according to claim 1,
wherein said storing step comprises:
circulating the data at a predetermined clock rate in at least. onc data
storage ring; and | |
20 wherein said retrieving step comprises:

ascertaining a current location in the data storage ring of a predetermined

data block, the predetermined data block corresponding to a selected point of the

———\\
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storage neans in the |nfornat|on dat abase for storing the data; retrieving
means: operatively connected to said storage neans for retrieving the data
as data bl ocks, wherein each data block is a sequential segment of the
data; a connunications | ink operatively connected to said storage nmeans and
said retrieving neans for receiving the retrieved data bl ocks and
transmtting the retrieved data bhlocks fromthe central station; and a
plurality of connunications.paths connecting respective renote stations

with said comunications link,: m,m nications |ink conprises:
an array of trunk processors, Jmmymlﬂmrh at |east * C L
M S * 53 one of said cormuﬁ‘l citibns*paths; and a switch matrix
operatively connected to said storage neans, said retrieving nmeans and said
array of trunk processors, wherein said svvitch matrix establishes switch

pat hs betwmgn sai d storage means and said array of trunk processors in
accordance W th commnds from said retrieving neans. 14. The system

accordi ng t o Clabmidia rtCROM! hidbRY) a2 phubliy ¥ £RERURdiAAL .ons i nk
operatively connecte to sai gbr etrievi nggmagns Jfﬁhor receiving a request for
the titl e.didEibuted thréughdi Bef dita £RAFOHMC WhiRth A Rterhindtislal Bade@oet her form ng
on the current location ascertained; and
5 actuating the read port to read the data blocks sequentially, commencing

with the selected data block.

8.  The method according to claim 2,
wherein said storing step comprises storing the data blqcks independent
10 of one another .on playback units each of which has at least one réading head;
and
wherein said retrieving step comprises a step of assembling the déta

blocks in a predetermined sequence.

15 9.  The method according to claim 8, wherein ssid assembling step
comprises:;
performing an inventory of the data blocks forming the title; and
queuing the data blocks into a playback sequence b} constructing a playing
table. |
20

———
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at least one title in an interactive services information database, froma
centrdl station configured to adnministrate the information database to a
plurality of communication paths, said systemconprising: a data storage _
area in the information .database conprising at | east one storage devi-ce
designed to store the data, a master service unit having at |east one
operations algorithm a ConnunfbaLIUHb timKk,"Tocated at the central

station, having a plurality. of ou nectedtothe
comuni cati ons paths; and at” mm! |ons bus connected to each
of said data storage area, sal d unlt and said communi cati ons

l'ink for enabling communication therebet vveen wherein said operations.
algorithmis configured to: |ocate the data in said data storage area;
retrieve the data in the formof data bl ocks, each data bI ock being a

sequenti al yseg h@:gﬁig fr S | | ocat e an
avai l abl e oge 0 salg‘ out gol n fl nie%isﬂ‘lﬁ shg%}cgﬁﬁuﬁ'g&’ §hqp| nk; and

provi de thmbl ocks to the avail able outgoing line; and REPLACEMENT
SHEET 03 A )  * ¢ - L M S *

~ locating and seizing an available communications trunk; and

supplying the retrieved data blocks to the remote station via the available
5 communications trunk and an associated communications path Inking the

available communications trunk and the remote station.

11.  The method according to clsim 10, whercin
said locating step comprises locating and seizing at least one additional
10 ' communications trunk; and
said supplying step comprises copying the retrieved data blocks, and
supplying the copied data blocks to a further remote station via the additional
communications trunk and an zdditional communications path linking the

additional cc_)mmunications trunk and the further remote station.

15 _
12. A method of communicating data from a central station, wherein the data
are composed of at least
first title data together forming a first title and
second title data togethef forming a second title,
20 said method comprising the steps of:

storing the first title data and the second title data on at least one storage

device;

//
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54 wherein said communications.link conprises: a swtch matrix having

mul tiple inputs fromsaid data storage area and nmultiple outputs; and a
subscri ber service unit, -having a plurality of inputs and a plurality of,
out puts, wherein each of the inputs of said subscriber service unit mate
with at | east .one of the outputs of said data storage area, and each of the

out puts of said subscriber service unit mate-wth—at | east one of the
comuni cation paths. 16. The system accord aim 15, wherein said

ing to
operations algorithmis further comnﬂ‘mmn j) Bm‘)ve atitle request from
a renote station; and respond to t b » by retrieving the data
as the data bl ocks.® 17. The nethod atcdrding to claimi1, wherein each data

block is retrieved i ndependently of other data blocks in said retrieving
step. 18. The nethod according to claim1l, wherein, in said retrieving

step, the stored data pblacks, .arg retrieved jn. real tipe. 19. The net hod
according to cl*8FRpe tﬁhgﬁélbﬁh alp ang; °t°"\"°8?ftmkt E?tﬁds&[%pﬂﬂetq?@ retrieved
dat a bl ocks, are transm t.t in.re time. 20..The nethod according to claim
1, wher ei n%@%‘@”ssﬁod’dﬁﬁgrdﬁ%tflﬁ5m@[ 2 M8 es additional Iy stores
dat a bl ocks thaf ar L al f..addi td jtles. 21. The
system accordi %ﬁgﬁ%?%%%%e%ngﬁgﬂ%% ﬁmglgggnetﬁr%:ﬁf © dta!a 91'%'5‘3 :

second title data, and

5 : said retrieval is performed such that retrieval of any given one of the ﬁrst
title data blocks is independent of retrieval of all others of the first title data

blocks, retrieval of any given one of the seco;xd title .dalx block.s is independent

of retrieval of all others of the second title data blocks, and retrieval of any

given one of the first title data blocks is independent of retrieval of a given one

10 of the second title data blocks that corresponds to the given one of the first title

data blocks; and
transmitting the first title data blocks and the second title data blocks

independently of one another from the central station.

15 13. The method according to claim 12, .
wherein both the first title data and the second ﬁtle dafa are stored as a
plurality of the first title data blocks and a plurality of the second title data
blocks, respectively, in said storing step;
wherein said storing step coniprises the step o.f distributing the plurality
20 of first title data blocks and second title data b‘locirs over a plurality of storage
devices; and | |
said method further comprises the Steps of:

-
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Is retrieved i ndependently of other data bl ocks fromsaid second category
of storage devi.ces. REPLACEMENT SHEET 03 AUG 1999 * C L M S *
55 22. A system for comunicating data, the data together form ng at | east
two titles in an interactive services information database, froma central
station configured to adm nistrate the_information e, said system
conprising: storage neans in the information database for storing the data,
sai d storage nmeans conprising: a first: amﬂm“m(l“ur“mﬂmge devi ces, wherein:
each storage device in sai.d"first categ f solid state .
menories and stores at |least a major portiorf of a' I®ast one of the titles;
and a second category of storage devices conprising playback units for

storing at |east another of the titles as blocks of sequential segnents of
data; retrieving rreans operatively connect ed to said storage neans for

retrieving the, ?ﬂe&fm %e&e&ﬂn%&l;&@ bR titles; and a
communi cat i ons 11N opera vel'y connect edt to sald storage means and sai d

retrieving, pEgsimidgaid fr@Mniiiink'sig; adee retrieved data fromthe central

station.

queuing the second title data blocks ih a second predetermined sequence

prior to performing said transmitting step.

14. The method according to claim 12, wherein said retrieving step
comprises: .
ascertaizﬁng current locations in the data storage device of first and second
predetermined data blocks of said first title and said second title, respectively,
10 the first and second predetermined data blocks corresponding to respective
selected segments of the first and second titles; .
determining first and second read ports from among a plurality of access
points distributed throughout the data storage device, wherein said determination
is based on the current locations ascertained; and
15 actuating the first and second read ports to read, respectively, the firsttitle
data blocks sequentially and the second ftitle data blocks sequentially,

commencing with the first and second predetermined data blocks, respectively.

15. ‘The method according to claim 12, wherein said transmitting stcp
20 comprises:
locating and seizing at least a first dvailable communications trunk and a

second available communications trunk;

-5 This Sheet Has Been Reilaced
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23. The system according to claim 22, wherein each said storage device in
said first category stores at |least one of the titles inits entirety. 24.
The system according to claim 22, wherein each said storage device in said
first category is a ring of said solid state nenories that are serially '
connected. 25. A video-on-demand service for-setectively conmmunicating

vi deo presentations upon request by subscribers, the video presentations

categorized into popular titles “ “F“HL‘ titles, the system
conprising: (i) solid state rrerrumm mm ring the popular titles as
digitized data, each of said rings E:on‘pri"si_r?g: solid state nenory el enents
connected to format |east REPLACEMENT SHEET 03 AUG 1999 one cl osed | oop
of said nenory elenents, a clock source supplying said nmenory elenents with
timng signals that control data circulation, and a plurality of data

out put el enents connected, intq the ri nq at predeterm ned intervals and

responsi ve t o SYPRIYIDE the yorieved Sost dile data a fipst romnte plationtvia | es; and (i)

pl ayback its for,.storing.the |es pular titles as b] ocks of sequenti al
segment s %%@&%ﬁﬂ@ EPIPIAERSoRs ik g s gciatoR FPBUREANOB FAlly back ¢ he

| ess populay. titles in . upits def.ined by.said bl ocks in response to a
subscri be }‘“F‘é‘ﬁ &Esfﬁs‘faﬁ?ﬂ%’ L Cogmyricatons Rkt the Bt oot station; and _
supplying the retrieved second title data blocks to a second remote station
5 via the second available communications trunk and an associated communications
path linking the second available cémmunicaﬁgns trunk and the sccond remote

station.

16. The method according to claim 15, wherein
10 *  said Jocating step comprises locating and seizing at least one additional
communications trunk; and |
said first supplying step comprises copying the retrieved first title data
blocks, and supplying the copied data blocks to a further remote station via the
additional communications trunk and an additional commuhicaﬁons path linking

15 the additional communications trunk and the further remote station.

17. A system for cozﬁmunicaﬁng data, the data together fominé at Jeast one
title, from a central station, said system comprising:
storage means for storing the data;
20 muieying means operatively connected to said storage means for
- retrieving the data as data blocks, wherein

cach data block is a sequential segment of the data, and
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| ess popular titles. REPLACEMENT SHEET 03 AUG 1999 56 26. A system for
comuni cating data, the data together formng at least two titles in an
interactive services informati on database, froma central station
configured to adm nistrate the information database, said system
conprising: storage neans in the information database for storing the data,
sai d storage neans conprising: a first category of storage devices, wherein
each storage device in said,first'category s conprised of solid state
nenori es and stores at |east a ' _ at least one of the titles;
and a second category of storage R“"'ﬂ““ﬂ“nlﬂ!'&ll ng playback units for
storing at |east another of the ®itTtest aw DIsocks of sequential segnents of
data; retrieving nmeans operatively connected to said storage neans for _
retrieving the data form ng at Ieast one of the at | east two titles; and a

conmmuni cations | nk rativel nnected {o. saj storage means and said
retrieving medAd ?ﬁ%&&ﬁgﬁw Qpﬁgfe,ngyp* &t a8k central

station. %7 Theaps\é m accordi ng to cl aim 26, vvherel n each said storage
deV| cein ?ﬁﬁsa“?e t  Category stores at |east one of the titles

a communications link operatively connected to said storage means and

-

said retrieving means for receiving the retrieved data blocks and transmitting the

5  retrieved data blocks from the central station.

18.  The system according to claim 17, wherein said storage means.éomprises:.
a first category of storage devices comprising solid state memories; and
a second category of storage devices comprising playback units.
10 _
19.  The system according to claim 17, wherein said storage means compﬁses:
a plurality of shift registprs interconnected in series to form a ring;
a clock source connected to each of said shift registers for clocking said
s_hiﬁ regisierg; wherein .
15 the data are shifted as data blocks from one of said shift registers to the
next of said shift registers 'according to the clocking of said clock source, such
that the data circulate continuously in said ring at a rate governed by said clock

source.

20 20. The system according to lcl_aim 17, wherein said retrieving means co:hprises:
a plurality of access ports each comprising an output for copying the data

" stored in said storage means.
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inits entirety. 28. The system according to claim 26, wherein each said
storage device in said first category is a ring of said solid state
menories that are serially connected. 29. A video-on-demand service for |
sel ectively communicating video presentations upon request by subscribers,
the video presentations categorized into popular titles. and | ess popul ar

titles, the system conprising: (|Wﬁﬁ’y rings for storing the
popular titles as digitized data of said ri conprising: solid
state menory el ements connected to f mﬁﬁﬂ @FLACEI\/ENT SHEET Thi s
Sheet Has Been Repl aced 57 one c m d menory el enents, a

cl ock source suppl ying said nenory e enent's Wi th tini ng signals that

control data circulation, and a plurality of data output elenments connected
into the ring at predetermined intervals and responsive to a subscri ber

request f&f ORReQ {,stg,,lpg thF,rd&htjqes and (ii) playback units for storing

the | ess popul ar titles as ocks of sequential segments of data, said

pl ayback unit §yHaRiNgidARabditesfd chipRiedX phadlty bPBlajRRR uRi) A titles in
units defined by said blocks in response to a subscriber request for one of
the | ess poRKiktRhastdt Idaione reading head, which store the data as a plurality of the
data blocks; and |
5 - wherein said retrieving means retrieves the data blocks from said plurality

of playback units, and assembles the data blocks in a predetermined sequence.

22, The system according to claim 17, further comprising:
a plurality of remote stations; and
10 a plurality of communications paths connecting respective remote stations
with said communications link; and
wherein said communications link comprises:
an array of trunk processors, each associated with at least one of said
communications paths; and |
15 a switch matrix operatively connected to said storage means, said
retrieving means, and said array of trunk processors, wherein said switch matrix
establishes switch paths between said storage means and said array of trunk

processors in accordance with commands from said retrieving means.

20 23.  The system according to claim 17, further comprising
a further communications link operatively connected to said retrieving

means for receiving a request for the title.

) 5 5. Thls Sheet Has Been Rep
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24. A system for communicating data, the data together forming at least one

title, from a central station to a plurality of communication paths, said system
compﬁsiﬁg: |

a data storage area comprisil.lg' at least one storﬁge device designed to
store the data;

~a master service unit having at lea_st one operations algorithm;

a communications link, located at the central station, having a plurality of
outgoing lines connected to the communications paths; and

at least one communications bus connected to each of said data storage
area, said master service unit and said communications link for enabling
communication therebetween; wherein said operations algorithm is configured
to:

locate the data in said data storage area;

retrieve the data in the form of data blocks, each data block being a
sequential segment of the data, from said data storage area;

locate an available ane of said outgoing lines in said communications link;

and _provide the data blacks to the available outgoing line.

25. The system according fo claim 24, wherein said communications Iink
comprises: -
a switch matrix having multiple inputs from said data storage area and

multiple outputs; and
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a subscriber service unit, having a plurality of inputs and a plurality of
outputs, wherein |

each of the inputs of said subscriber service unit fnate with at léast cne of
the outputs of said data storage area, and

each of the outputs of said subscriber service unit mate with at least one

of the communication paths.

26. The system according to claim 24, wherein said operations algorithm is
further configured to:

receive a title request from a remote station; and

| respond to the title request by retrieving the data as the data blocks.
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