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vi ewers. Al though nowadays nany prograns are distri‘buted through nmany
channel s by waxds;3tesdl e tv conpany, 5 the user or viewer haRCHEPSGAI42 unti |
the desired programis started and transmtted through a sel ected channel.
Recently, also interactive video systenms have been proposed. |In such

i nteractive video systema viewer can chosela desired novie to be displayed
on the nmonitor of 10 said viewer. In such video-on-demand system a direct
connection to the nonitor or end device of a user is established,
whereafter a denmanded novie can be viewed by the end user. In this known

systemit is however virtuap I% dhﬁﬁ%ﬁ%h&h&fU% S he system after
It has been established e.g. by a distribution conpany. en the nunber of
menbers for such a systemincreases and the nunber of denmanded videos is

i ncreased, a new i nt er actdomventdenatycable e spstend délivedd video data

The present 'f“%¥EﬁCH‘&¥é§9£%§%13n5¥8ﬁﬁgh§Qénrough a cable to monitors of.a
number of viewers. Although nowadays many programs are
distributed through many channels by each cable tv company,

5 the user or viewer has to wait until the desired program is
started and transmitted through a selected channel.
Recently, also interactive video systems have been
proposed. In such interactive video system a viewer can
chose a desired movie to be displayed on the monitor of
10 said viewer. In such video-on-demand system a direct
connection to the monitor or end device of a user is
established, whereafter a demanded movie can be viewed by
the end user.
In this known system it is however virtually
15 impossible to upscale the system after it has been
established e.g. by a distribution company. When the number
of members for such a system increases and the number of
demanded videos is increased, a new interactive video system
has to be built.
20 The present invention provides a system for
serving information data to one or more end devices of one
Or more users, comprising:
~ one or more storage medium units for storing
information data;

5 -~ managing means for managing distribution of the
information data to any one of the end devices, wherein the
managing means receive demand data relating to information
data selected by the user through his device, and wherein
the managing means output distribution control data

10 including channel information of the selected information
data and routing information for said end device; and
- routing means for connecting the storage medium
unit to the end device, and for routing the information data



serving information data to one or nore end devices of one or nore users,
conprising: - one or—here—sterage nedi um uni ts—for—storing infarnation
data; 5 - managi ng nmeans for managi ng distribution of the
informati on data to any one of the end devices, wherein the managi ng neans
recei ve demandwdaéstesz| ating to i nformati on data sel ected by PUFEPS®I412

t hrough his device, and wherein the managi ng neans out put distribution
control data 10 including channel information of the selected information
data and routing information for said end devdce; and - routing neans for

connecting the storage nediumunit to the end device, .and for routing the
i nf-or mati on dat afrom\Ehesstayage medium unit and the distribution control
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data from the nmanaging magﬁi%r%%éy%tc%gﬁqﬁgr anghg\?g{tggggéemn ie°(§' 5 1o

i nvention provides a sort orm and can’operati ¥_ connec
an end user throB§RVAAREDLR| EOFk o RLatERToaBACaN SPgTatively be connected

5 to an end user through a public network, can operate as a
stand alone system operatively connected to end devices, in
which latter case the system according to the present
invention is also provided with navigation devices for
presenting possible choices for an end user entering the

10 system. |

Preferably the routing means comprise at least one
ATM switch. The basics and standards of ATM (Asynchronous
Transfer Mode) are laid down in recommendations I.150 and
I.327 as published in March 1993 by the International

15 Telecommunication Union. ATM is generally used for
addressing a specific packet-oriented transfer mode which
uses asynchronous time division multiplexing technigques. The
multiplexed information flow is organized into blocks of
fixed size, where said blocks are referred to as cells. A

20 cell consists of an information field and a header. The
primary role of the header is to identify cells belonging to
the same virtual channel within the asynchronous time
division multiplex.

Preferably said information data is video and/or

25 audio data although the present invention is not limited to
this application. A system according to the present
invention may also comprise applications for video-games,
library functions, databanks etc., although a first
promising application field relates to video on demand

30 services.

In case the information server system according to
the present invention is connected to a public network, the
demand data preferably includes a public address to be
assigned to the selected information data.

35 Preferably the managing means provide program data
for information retrieval to the end device, so that an end
device will be downloaded with such program data from the
system. This feature provides the additional advantage that
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device), the system according to the present invention .
preferably comprises at least one second storage mediunm
unit. In such a case the managing means comprise a table for
10 storing data representing information data allocation to the
first and second storage medium unit on basis of demand data
from an end device. In this way the managing means manage
the switching of the ATM switch for establishing virtual
channels between the end device and the storage medium unit.
15 Preferably the storage medium unit according to
the present invention comprises;
- memory means for storing video and/or audio
data; .
- table means for memorizing data representing a
20 relationship between the routing information and the video
and/or audio data stored in the storage means;
- program memory means for storing program data
for control of the operation of the storage medium unit;
- control means for controlling the memory means,
25 the table means and the program memory means according to.
program data and for outputting one or more control signals
to the end device; and
- at least one interface for transmitting the
video and/or audio data with the routing information and a
30 control signal in the form of one or more packets to the
routing means and for receiving program data for cperation
of the storage medium unit in the form of one or more
packets from the routing means. The memory means can
comprise a magneto-optical (MO) disc or hard disc which is
35 more agile than a MO disk. Also, preferably the routing
information is supplied to the ATM interface of the storage
medium unit.



prom sing application field relates to video on demand 30 services. In case
the i nformati on—server—system accordiing to the_present inventionis
connected to a public network, the demand data preferably includes a public
address to be assigned to the'selected information data. 35
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retrieval to the end device, so that an end device wll be downl oaded with
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5 operation.

To prevent time delay even in less agile memory
means of the storage medium unit, preferably video and/or
audio data is divided in a predetermined number of data
groups arranged in a sequence different from the original

10 sequence.

Further details, features and advantages of the
present invention will be described in the following
referring to the next drawings with shell diagrammatic
representations of embodiments of the present invention, and

15 wherein

Fig. 1 is a representation of an entire system for
information on demand;

Fig. 2 is a representation of a first embocdiment
of a storage medium unit; '

20 Fig. 3 is a representation of a second embodiment
of a storage medium unit;
' Fig. 4 is a schematic representation of control
and data flow in the storage medium unit shown in Fig. 2 and
3;
25 Fig. 5 is a representation of a third embodiment
of a storage medium unit; |

Fig. 6 is a representation of a storage medium
unit corresponding to the storage medium unit shown in
Fig. 2, with a resulting flow of data groups;

30 Fig. 7 is a diagram of the timing of an ATM
interface in the storage medium unit;

Fig. 8 is a representation of an embodiment of the
navigation system shown in Fig. 1;

Fig. 9 is a representation of an embodiment of the

35 end user device shown in Fig. 1;

Fig. 10 is a representation of an embodiment of

the system manager shown in Fig. 1;



unit. In such a case the managi ng nmeans conprise a table for 10 storing
dataTepresenttng—i nf or-raten—dat-a—alteeaton-tothe first and second )
storage . nediumunit on basis of denmand data from an end device. In this way
t he managi ng neans nanage the switching of the ATM switch for establishing
virtual chanrnedsseszeen the end device and the storage nedi POI/BP96014125
Preferably the storage nmediumunit according to the present invention
conprises; - nmenory means for storing video and/or audio data; - table
means for menorizing data representing a 20 Jel ati onshi p between the
routing information and the videa and/ or audi o, data séored In the storage

means; - program nmenory refts ForSsPoPrATERPOGRANLA: BAFET TRRHIMCING  he
operation of thEustbicmz wikh wtaggered- recotrdibhgpeans for controlling the

menmory means, 25 the tablg reans jang h?ﬁg?éﬁgéﬁgh' SDSWmﬁﬁéﬂfo : "o 5O

program data and for outputting one or re control “signals e en
device; and - a®®feast one interface for transnmtting the video and/or
audi o data wish the routifigs.nfior,mii andandaasfbwcoaspettsve nrdcord t he form

?f ohe or nore P&Eﬁf&é-éf’éé&%ﬂ&?%&EEﬂs”Eﬁné ﬁaddggé;receiving program dat a
or operation Fig. 15 shows a representation of reproduction of -
data recorded in a staggered format according to Fig. 14;

Fig. 16 shows an example of multicasting;

10 Fig. 17 is a diagram of an example of a sequence
of communication steps in a system according to the present
invention; and

Fig. 18 is a diagram of another example of a
sequence of communication steps in a preferred embodiment of

15 the system according to the present invention.

The following description in which reference is
made to the figures, describes a combination of hardware and
software; it should be understood that some hardware
components may be combined into a single hardware component

20 such as a CPU where functions are time multiplexed. It
should alsoc be understood that connections between logic
(software) units can be more complex than is shown
schematically in the figures.

Fig. 1 shows an entire configuration of a

25 preferred embodiment of an interactive communication system
according to the present invention, comprising, : an ATM
switch 1 (as example only: ForeRunner™ ASX-200 of Fore
Systems Inc., Warrendale, Pennsylvania, USA) ; storage
medium units 20 (SMU); end devices 40; a system manager 60

30 and navigation devices 30. ATM switch 1 connects the storage
medium units 20, the end devices 40, the system manager 60
and the navigation devices 30 to each other, selectively, by
using virtual channel connections and data is transferred to
and from these components in a form of ATM packets

35 consisting of a 5 byte cell header including routing
information and a 48 byte information field through ATM
user/network interfaces provided between each device and ATM
switch 1. ATM switch 1 has a conversion table of routing




of the storage mediumunit in the formof one or nore packets fromthe
routing nmeans. The meRBY—RBaAS can -conprise a fhmgheto-optical LM . disc or
hard disc which is 35 nore agile than a MO disk. Al so, preferably the
routing information is supplied to the ATMinterface of the storage nedi um

unit. WO 9 PdéBr0sT POUTEPIEGINEIA 12 4
Preferably the information server systemin a video and/or audi o data
application is capable of providing still node, fast forwards node, reverse

node, fast reverse node as in VCR (video cas§%tte recorder) and a nosaic

'he storage med SAFAFRRELSR crisphe, Wikes o arpe Lo EnEbAELET B Wiioa” 1 a
predet er m ned nusbangbhg dthe, xpuiing dnforpation af seachnirconing AIM packet
the original 10 éSQHﬁQCEbuEinfﬁﬁfd@%k%&bﬁ db8a4HAEEng Nehe (NI rehaline
present InventloghanLle tﬁgﬁﬁ¥ﬂ packet cag Le ransgerred to the correct
5 destination. ATM switches are known and further explanation
is omitted here.

The interactive communication systenm will be
explained below, specifically'referring to the embodiment,
where video-on-demand (VOD) service is supplied to users. It

10 should, however, be noted here that other applications, such
as teleshopping, games and other types of information
exchange, are equally possible. Such services can be
referred to as information-on~demand services in general.

In the interactive communication system shown in

15 Fig. 1 video signals and/or audioc signals are stored in
SMU's 20. Several embodiments of a SMU 20 will be described
below in detail.

In Fig. 1 end devices 40 are set top boxes, each
of which can communicate with the navigation devices 30, the

20 system manager 60 and can decode video data (preferably
compressed according to the MPEG-2 standard) and/or audio
data from a SMU 20, and supply decoded video signal and/or
audio signal to a monitor 43 and/or a speaker system 42.
Each set top box or end device 40 has an input device 44,

25 for example a keyboard or remote control, connected thereto.
Preferably a set top box is provided with a graphical
processor unit 49 for generating graphical data to monitor
43 to facilitate interaction with the user. Preferably the
data for the graphical processing unit is supplied by the

30 system manager through the ATM packets. A viewer can input
instructions through the keyboard 44 or other suitable input
device through the set top box 40. An embodiment of a set
top box 40 will be described below in detail.

Navigation devices 30 can provide information on

35 available video programs to any one of the set top boxes 40.
Such information can be represented on the monitor 43 of the
set top box 40 in a graphical way or by text, or by a
combination thereof. Available video programs are video



referring to the next drawings with shell diagrammtic representations of
enbodrmments—of—the present—hAvent i chrr—aRtd—tb—whesei-i-FLg. 1 iS a
representation of an entire systemfor information on demand; Fig. 2 is a
representation of a first enbodi ment of a storage nediun1unit; 20

Fig. 3 is a WO96a4e8Tt ati on of a second enbodi nent of a stor dRFEI/ERIGOLM2 UNi T ;
Fig. 4 is a schematic representation of control and data flow in the
storage nediumunit shown in Fig. 2 and 3; 25 Fig. 5is a
representation of a third enbodiment of a stforage mediumunit; Fig. 6 is a
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shomn in Fig. é“ﬁﬁ?g a b %grgsentatlon of an enbodi nent of the 35 end
user device sh ’Iﬂd‘“’rf
The system manager 60 manages operatlon of the
interactive communication system by managing the operation
of the ATM switch 1. An embodiment of the system manager 60
will be described below in more detail.
A major feature of an interactive communication
10 system according to this preferred embodiment of the present
invention is, that there are no restrictions on the hardware
used or the operating system installed. Each set of
communication operations is preceded by transmission of a
control software program dedicated to such set of operations
15 to a receiving and/or transmitting component, so that the
receiving and/or transmitting component can optimally handle
the incoming and/or outgoing communication following this
down-load of said control software program.
In the embodiment of Fig. 1, at least one of the
20 SMU's 20 is an archive SMU. In this embodiment the other
SMU's 20 are delivery SMU's. The archive SMU stores many
kinds of control software programs, video data and/or audio
data. An archive SMU may comprise as memory means a tape or
MO disc, while a delivery SMU preferably comprises an agile
25 hard disc or MO disc as memory means. A MO disc is less
agile than a hard disc but more agile than a tape. Each of
the delivery SMU's stores separate parts of the data of the
archive SMU. While the archive SMU may also be used as a SMU
for delivery purposes, the delivery SMU's are used for VOD
. 30 service. The system manager 60 downloads control software
program to the archive SMU and the delivery SMU for a copy
operation from the archive SMU to one of the delivery SMU's
at the beginning of or in advance of a video on demand
service. The installation of a delivery SMU by the archive
35 SMU is shown in more detail in fig. 18. The delivery SMU
stores necessary video data from the archive SMU according
to a command for the copy operation from the system manager
60, and in particular from the storage medium manager 62.



Fig. 10 is a representation of an enbodi nent of the system nmanager shown in
Fig. 1; WO 96/ 3105F————— — — .
PCT/-EP96/ 01412 5 Fig. 11 is a diagram show ng basic reproducing functions

wi th staggered recording; Fig. 12 is a diagram show ng a nosai c nenu
functi- on; 5 wo9631057 Figs. 13, 14 and 14A show respecti ve peTmPsiaazat s
of record tracks on a MO disc; Fig. 15 shows a representation of
reproduction of data recorded in a staggered fornat according to Fig. 14;
Fig. 16 shows an exanpl e of nultlcastlng, 10 8 Fig. 17 is a diagram

Chen, Cxample of 2 Setvenciugl GATIAGR MRa5hE R0, ReBnty el e ALY 1©
sequence of commdataatron amegyi ideviqer d0gr the sSyiSSeRnBARager 160 tawtpukst &m
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reference is information of virtual channels for the selected video data
S produced from the received demand data and an address of the
end device 40. Next, the delivery SMU outputs the selected
video data with the routing information for this end device
40. A software program for write-in operation is down-loaded
from the system manager 60 to the RAM 24 of the SMU 20
10 before copy operation of the video data is performed. The
CPU 22 of the SMU 20 controls write-in operation of the
physical storage medium, 21 according to the software
programn for write-in operation stored in the RAM 24. Then
the software program for write-in operation in the RAM 24 is
15 replaced with a software program for read-out operation by
down-load from the system manager 60 before video service
starts. The CPU 22 controls read-out opératicn of the _
physical storage medium 21 according to the software program
for read-out operation in video service.

20 The interactive communication system preferably
compfises a plurality of (delivery) SMU's. In the systemn,
the necessary video and/or audic data of a particular video
and/or audio program is only copied from the archive SMU to
one of the delivery SMU's, if the number of end devices 40

25 with the possibility to select the particular video and/or
audio program is smaller than a predetermined number. On the
other hand, the necessary video and/or audio data is also
copied from the archive SMU or from the above delivery SMU
to one or more of the other delivery SMU's, if more than the

30 predetermined number of end devices have the possibility te
select the particular video or audio program. The
predetermined number can be determined based on certain
statistics or real time monitoring of the number of end
devices 40 requesting the particular video and/or audio

35 program at a specific point in time.

The preferred embodiment of the present invention
provides for the possibility that the number of end users is
monitored in run time and that the configuration will



made to the figures, describes a conbination of hardware and software; it
Shett-e—be—urderstood that—sone--hardware—cohponents~aay be conbined into a
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mul tiplexed. It should al so be understood that connections between | ogic
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figures. Fig. 1 shows an entire configuration of a 25 preferred enbodi nent
of an interactive conmuni cati on system according to the present invention,
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switch 1. ATMswtc conversl on rou g
. output by another delivery SMU, which is not malfunctioning

and is selected according to said backup contrcl data. The
conversion table of virtual channels in the ATM switch 1 is

10 updated by the system manager 60 so that the input virtual
channel of a possibly malfunctioning delivery SMU is changed
to the virtual channel of another delivery SMU to provide
the same video and/or audio data from the second SMU.

A user selects the desired navigation service and

15 connects the end device 40 to a navigation device 30
providing the desired navigation service. Navigation data
including a software program for displaying a menu of
service items and identification data corresponding to each
service item is downloaded preferably beforehand from at

20 least one navigation device 30 selected by the end device .
40. The monitor 43 of end device 40 displays such a menu of
the available service items and, if necessary, corresponding
identification data thereof. A menu from navigation device
30 may comprise video and/or audio information and control

25 data, either in graphical form, textual format or a
combination thereof, to facilitate the choice for the end
user.

If a user selects a video and/or audio program

through the input device 44 from the menu by pointing the

30 desired video program with a pointer in the monitor 43 or by
entering the identification data corresponding to the
desired program, if displayed on the monitor 43, the
identification data is supplied to the 5ystem manager 60 by
the end device 40 via ATM switch 1. Such identification data

35 may be a public address in case that the system manager 60
is connected to public ATM network. The navigation data may
further include video data obtained from SMU 20 or
navigation device 30. The navigation data down-loaded from a
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I nformati on such as VFP%ua+—€hannel | dentifier .and by changing_the routing
i nformati on of each incom ng ATM packet to the routing information
designating the output virtual channel, the ATM packet can be transferred
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selected through a public address. Through such a public
navigation device it would also be possible to chocse other
navigation devices via the first publication navigation
device. -

10 The system manager 60 down-loads a VOD~software
program for end devices 40 corresponding to a selected video
program to the end device 40, after the system manager 60
receives identification data from the set top box 40. The
system manager 60 also downloads a VOD-software program for

15 the SMU's 20 corresponding to the selected video program to
the SMU 20 via the ATM switch 1, before VOD service starts.
The system manager 60 selects the SMU 20 and the most
appropriate service items according to data representing
video program allocation, for example in the form of a

20 table, in the SMU's 20 and provides distribution control
data including the information of the channel and the
routing information corresponding to the selected video
program to the selected SMU 20 so that the SMU 20 operates
to reprcduce the selected video program.

25 A controller 26 in the SMU 20 controls the
physical storage medium 21, so that the physical storage
medium 21 reproduces selected video data in a play mode
selected by the end device 40 as described below in more
detail. The reproduced videc and/or audic data is supplied

30 to ATM interface 29.

As explained earlier the physical storage medium
may comprise a hard disc, a MO disc or tape on which a video
movie is recorded.

An ATM interface 29 combines the reproduced video

35 and/or audio data preferably divided into cells each
containing 48 bytes with the routing information stored in
the memory of the SMU 20 in the form of ATM packets and
ocutputs the same to the ATM switch 1.



20 system manager 60 and can decode video data (preferably conpressed
accorgrmg—to—tthe—MPE '

supply decoded video signal and/or audio signal to a nonitor 43 and/or a
speaker system 42. Each set top box or end device 40 has an input device
44, 25 for eVWopiHosy keyboard or renote control, connected tREF/EPSO1412
Preferably a set top box is provided with a graphical processor unit 49 for
generating graphical data to nonitor 43 to facilitate interaction with the
user. Preferably the data for the graphicallﬂrocessing unit is supplied by

the 30 system manager thr Hg§7 Kk C t
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PCT/ EP96/ 01412 The ATM switch 1 routes the ATM packets between
the end devices 40, the SMU's 20 and the system manager 60
according to the routing information attached to the ATM

10 packets. The conversion table of the private ATM switch 1 is
updated by the system manager 60.

In the not shown embodiment wherein a public ATM
switch is used in combination with the private ATM switch,
the virtual channel connection of the public ATM switch is

15 established by using a public address at the start of the
service. '

In VOD operation, an end device 40 outputs control
data requesting a play mode, such as normal play, fast
forward play, reversed play, fast reversed play, still

20 picture mode or more vague mode, to the ATM switch 1 through
an ATM interface 41 according to the mode selection on the
input device 44 by the user. The ATM switch 1 then routes
the control data to the system manager 60. The system
manager 60 outputs control data requesting the selected play

25 mode to the ATM switch 1 through the ATM interface. SMU 20
reproduces the selected videc data in the selected play
mode. As a variation, the control data requesting a play
mode can be routed from the end device 40 directly to the
SMU 20.

30 In case of VCR options, the physical storage
medium is preferably a hard disc, as such hard disc is more
agile than the other mentioned physical storage mediums. As
an alternative an MO~disk can be used , on which information
is recorded in a staggered fashion, which will be described

35 hereinafter.

The system'manager 60 functionally comprises one
or more storage medium managers 62, a storage medium group
63 including one or more service item groups 64 and one or



7 progranms which can be selected by a viewer. Such requestable information
wi |l hereinafter be referred—to as service itens. An_enbodi nent of a
navigation device 30 is described belowin nore detail. 5 The
syst em manager 60 manages operation of the interactive comruni cati on system
by managi ng t woegaest i on of the ATM switch 1. An enbodi nent BEI/EPSSOS4IZt em
manager 60 wi ||l be described below in nore detail. A major feature of an

i nt.eractive comruni cation 10 systen1according to this preferred enbodi nent
of the present invention is, that there are A8 restrictions on the hardware
used or the operating s%vien11nstalled Eac nmuni caf i on

t of
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sgat%s informatlon such as whether or not the SMU is

occupied by video and/or audio data and whether or not it is
being in use, or whether or not it is malfunctioning.

10 The storage medium group 63 outputs a request for
assignment of a SMU 20 to the storage medium manager 62 on
basis of the requirements from the end devices 40. Such
requirement can be specified by the statistical information,
such as potential number of the end devices 40 that can

15 request service in a certain time frame or length of video
Program. Other possible requirements may be whether or not-
any end device 40 has a possibility to select the more
complex play mode such as mentioned above and including fast
forward, fast reverse etc. The storage medium manager 62

20 proposes a suitable SMU 20 or suitable storage medium in the
SMU 20 to a storage medium group 63 for the video service to
the end device 40, according to static data and/or dynamic
data with respect to each SMU 20 contained therein, e.gq.
table means, and the request from the storage medium group

25 63. Further, storage medium group 63 controls down-load
operation of software programs to one of the end devices 40
in response to a request from this end device 40.

In case of a plurality of storage medium managers
62, each storage medium manager 62 may propose a suitable

30 SMU 20 belonging to each storage medium manager 62 for the
video service to the storage medium group 63. A storage
medium manager 62 will ask another storage medium manager 62
to propose a suitable SMU 20, requested by the storage
medium group 63, if said storage medium manager 62 can not

35 satisfy the request of the storage medium group 63. More
specifically, the service item providers 65 request
assignment of one of the SMU 20 to the storage medium
manager 62 via the service item group §5. The service item



data. An archive SMU nmay conprise as menory neans a tape or MO disc, while

a defrvery—Shid—pr ef er ab-y—eenpr-ses—ar—ag--e—25Rard-disc_or MOo_disc as

menery neans. A MO disc is less agile than a hard disc but nore agile than
a tape. Each of the delivery SMJ s stores separate parts of the data of the
archi ve SMU. wi¥eg/mes7he archi ve SMJ may al so be used as a SMpdmEPsS®idiYery
pur poses, the delivery SMJ s are used for VOD 30 service. The system
manager 60 downl oads control software programto the archive SMJ and the
delivery SMJ for a copy operation fromthe d8chi ve SMJ to one of t he

delivery SMJ s at the_beginning of .o n ;,advance .of a_vj deo op
service. The |n§F8PPa§? %i %éhﬁﬁqlvépf SRMN5YOrfc ORPER %8“3% rgi? hown
in nore detail spftwgremogra;usmmimmlswm«rn.dednéremsahq prafpeamiat a
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VO 96/ 31057 be used 1n he system and dellvers ea epiged (ypda
t he system nedagaité&blegcand esffidutiderpragtams.f rom an end devi ce 40, the

system manager 60 Out put Sy @ gervice item group 65 can down-load a suitable
down-loadable software program to the set top box according
to the table therein representing relationship between
service item identification and service item provider. wWhen

10 the request is provided from the service item provider, the
service item group 65 can decide which down-loadable
software is suitable for subsegquent operation of the set top
box according to the table in the service item group.

Even if the storage medium manager 62 is

15 malfunctioning, the malfunctioning storage medium manager 62
may be restored while the SMU 20 outputs video and/or audio
data, as reproduced video and/or audio data is directly
output to the ATM switch 1 without routing by the storage
medium manager 62. ‘

20 Next, full VCR functions, for example fast for-
ward, reverse, fast reverse and still play mode will be
explained. In the full VCR function, an agile storage
medium, for example a hard disc, is used. The agile storage
medium is installed in one or more of the SMU's. At the

25 beginning of the video on demand service, the video and/or
audio data of the selected video program or video program
with possibilities of VCR functions from end device 40, is
copied from the archive SMU or a delivery SMU to this agile
storage medium. The agile storage medium outputs video

30 and/or audio data in the play mode required by a set top box
40 under contfol of the system manager 60. The system
manager 60 provides for changing the virtual channel, if the
full VCR function is regquested by the end user, so that such
end user is connected to an SMU with a hard disc enabling

35 the full VCR function through the virtual channel. In the
case, where an end device 40 is supplied with information
from an MO-disc on which this information is recorded in a
staggered fashion, and the end device for example request a



the ATM switch 1 distribution control data including information of virtual
channels for the selected video.data 5 produced fromthe received demand
data and an address of the end device 40. Next, the delivery SMJ outputs
the selected video data with the routing information for this end device
40. A softwar eyepsemsiosym for write-in operation i s down-| oaded HoWEPIb/NAI2
system manager 60 to the RAM 24 of the SMJ 20 10 before copy operation of
the video data is performed. The CPU 22 of the SMJ 20 controls wite-in
operation of the physical storage nmedium 21 éccordlng to the software
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parti cul ar videovinﬂﬁml channel in use at the time of the request, can be
speeded up or slowed down, and can consegquently be

10 disengaged, when the time pointer and speed of the agile
disc correspond to that of another virtual channel
delivering information in the selected play mode from an MO-
disc containing information recorded in a forward or reverse
staggered fashion.

15 When a set top box 40 requires simple VCR
functions such as stepwise fast forward mode or stepwise
fast reverse mode, these simple VCR functions can be
performed by another delivery SMU 20. In this case, the
delivery SMU which does not include an agile storage medium,

20 for example outputs video and/or audio data recorded in a
certain format which will be described hereinafter in a
number of virtual channels through the ATM interface with
respective time delays between the virtual channels. ATM
switch 1 then provides the video and/or audio data in the

25 reguired play mode to the set top box 40 by changing the
relationship between input virtual channels and output
virtual channels under control by the system manager 60.

Some examples of communications established
between the end devices 40, the system manager 60 and the

30 SMU's 20 by using the table data shown in Fig. 11 will be
explained hereafter. If the end device 40 (STB-2) requests a
selected movie by calling the identification number 678901
corresponding to the movie and provided from one of the
navigation devices 30 at time 0:09, one of the service item

35 providers 64 (SIP-1) ‘is designated by the identification
number.

The service item provider 64 (SIP-1) then checks
the present time and obtains from the table therein the next



audi o programis smaller than a predeterm ned nunber. On the other hand,

t he=Trecessary—vr+deo —andlt-or—atdi-0—dat-a—ht—al-s0-aap-ed.f rom t he archi ve SMJ
or fromthe above delivery SMJto one or nore of the other delivery SMJ s
if nore than the 30 predeternmined nunber of end devices have the
possibility twos&siesx the particular video or audi o program PCIEPI6/01412
predet erm ned nunber can be determ ned based on certain statistics or real
time nonitoring of the nunber of end devices 40 requesting the particul ar
vi deo and/or audi o 35 progran1at a speC|f|c 1foint in time. The preferred

enbodi nent of the e nvent., vides for th Lbili t hat t.he
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available from the beginning at the time point 0:10, and the
virtual channel number "21" for this stream, and supplies
the SMU 20 designated by the end number "2" with the SIS
number "2", virtual channel number "21" and the end device

10 number "STB-2".

The service item provider 64 (SIP-1) up~dates the
conversion table in the ATM switch 1 according to another
table data available in the service item provider 64 (SIP-1)
so that the relationship between input virtual channel

15 number "21", for the service item stream (SIS} and the
output virtual channel number "21" for the end device 40
(STB-2) is established. Therefore, the data stream of the
regquested movie is provided to the end device 40 (STB-2)
from the beginning at time 0:10.

20 If the end device 40 (STB-2) requests one of the
service item providers 64 (SIP-1) for full VCR function, the
service item provider 64 (SIP-1) obtains from the table
therein distribution control data including the number "4%
designating the SMU 20 having full VCR function capabkility

25 and the number "1" designating one of the service item
streams (SIS) from the SMU 20 designated by the number "4"
with the SIS number nin  wirtual channel number ¥"28" and the
end device number “STB-1".

The service item provider 64 (SIP-1) up-dates the

30 conversion table in the ATM switch 1 according to another
table data available in the service item provider 64 (SIP-1)
so that the relationship between input virtual channel
number "28" for the service item stream (SIS) and the output
virtual channel "7% for the end device 40 (STB-1) is

35 established. Therefore, the data stream of the reguested
movie is provided to the end device 40 (STB-1) with £full VCR
function.



SMJ s mal functions.. Selected video and/or audio data is then output by
anot her delivery SMJ, —-aeh—s—not—nal functioning—and is sel ected according
to said backup control data. The conversion table of virtual channels in
the ATMswitch 1 is 10 updated by the system manager 60 so that the input
virtual channavoeésmwspossi bly mal functioning delivery SMJ i s etEmepsgid12 t he
virtual channel of another delivery SMJ to provide the sane video and/or
audi o data fromthe second SMJ. A user selects the desired navigation
service and 15 connects the end device 40 tol#& navi gat i on devi ce 30

providing the desired navigal o Sekurees:0avLoahhal-0eisy Arliding @
sof-tware program for displayring a“ien service rtens an entirication
dat a correspondi aytiinedcabave s suitehlestaohrl vaeddasraf piatform &oar ehand
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The nonitor 43 of _end device 40 %ts | ays sucE a nu,of the avail abl
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A menu from na%i §ari exanpit ceaxEd®itapneoopr severadcEMUNE/ 20, carliwell as a
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or a conbination thereof, to facilitate the choice for the end user. If a

user selects a vPBeo and/or audio program
In Fig. 1 the entire system is configured around a

single ATM switch 1. Application of more than one private
10 ATM switch and/or public ATM network is equally possible.
Furthermore, another type of transmission network can be
used. The network with one or more ATM switches, however, is
considered to be the most suitable network configuration for
the applications envisaged.
15 : Next, details of each device will be explained.
Fig. 2 shows a configuration of a SMU 20. Each SMU
20 contains a physical storage medium 21, for example an
Magneto Optical (MO) disc and a corresponding driver or one
or more hard discs and the corresponding drivers thereof, an
20 ATM interface 29 as part of the SMU 20 or located outside
such unit 20, a memory 25, for example for storing a table,
and a controller 26 formed by a CPU 22, a RAM 24, a ROM 23,
and a bus 27.
CPU 22 of controller 235 controls the storage
25 medium 21 and other operations of the SMU 20 according to
software programs stored in ROM 23 and an additional control
software program downloaded into RAM 24 and table data
stored in this memory of the SMU 20.
The physical storage medium 21 primary contains
30 service items, but can also contain control software program
to be down-loaded to the end device 40 or one or more of the
SMU's 20 when required. _
ROM 23 of the SMU 20 preferably contains a
microkernel operating system and a storage medium interface
35 resident software such as an ATM drive, an MO disc driver.
The microkernel operating system functions as a basic set of
instructions, capable only of the most elementary of
communication operations, e.g. down-lcad of control software



t hrough the input device 44 fromthe nenu by pointing the 30 desired video
pr ogranmw-tih—a—poi nt er—A—t+he—fBni tor—48—af—by—mahtaing-the. i.dent.ification

data corresponding to the desired program if displayed on the nonitor 43,
the identification data is supplied to the system manager 60 by the end
device 40 viwomsMesdi tch 1. Such identification data 35 nay RSE/EPO0MAZ C
address in case that the system nmanager 60 is connected to public ATM
network. The navigation data may further i ude vi deo data obtained from
SMUJU 20 or navigation device 30. The navi gatTon data down-|oaded from a
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hereinafter. The controller 26 also contains a table 25, in
which relationships between virtual channels and end devices
40 are established.
The ATM interface 29 may communicate with the ATM
10 switch 1 in a full duplex mode, where the ATM interface 29
can simultaneocusly handle incoming and outgoing ATM packets
28. In Fig. 2 such an ATM'packet 20 is shown to contain a
header portion A, usunally comprising five bytes, and an
information field portion B, usually comprising forty-eight
15 bytes.

RAM 24 contains executable code in ROM 23, a down-
loadable module for optimum functionality as a server, and a
buffer.

Fig. 3 shows a SMU 20, where bus 27 is divided

20 into a separate control bus and a separate data bus to
provide a high throughput.

Fig. 4 shows a schematic representation of control
and data flow in the SMU 20 shown in Fig. 3. Here
distinction is made between incoming and outgoing video

25 and/or audio data and incoming and outgoing control data and
incoming control software program to be down-loaded.
Respective packets of video and/or audio data, control data
and software program, even if these packets are transferred
to same SMU 20 or same end device 40, should have different

30 routing information in the header to be distinguishable from
each other.

Fig. 5 shows a third embodiment of the SMU 20,
where an ATM switch 1 and the ATM interface 29 of the SMU 20
are incorporated. As a result connections can be established

35 from the SMU 20 directly through ATM interfaces 41 to the
end devices 40. In this case, the system manager 60 may be
connected to the ATM switch 1 or the controller 26 may
replace the function of the system manager 60.



device. 10 The system manager 60 down-| oads a VOD- software
program for end devi. spondi-ng-to a selected video--pregramto the
end device 40, after the system nanager 60 receives identification data
fromthe set top box 40. The system nmanager 60 al so downl oads a

VOD- sof t war e wp9gsfet f or 15 the SMJ s 20 corresponding to t h@CTEPSEE]
video programto the SMJ 20 via the ATMswitch 1, before VOD service
starts. The system manager 60 selects the Sk 20 and the nost appropriate
service itens according to data representing video program allocation, for
exanple in the formof a Pigi ablshowisnat BMUSED eoPfesponiiing it the
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redi um will be further described hereinafter, is shown. The SMU 20
shown here contains a buffer 210 and a timer 211, where the
10 buffer 210 is preferably a part of the ATM interface 29. The
video data is divided in a predetermined number T of

sentences, where T corresponds to the number of channels and
equals three in case of Fig. 6. Each sentence is divided in
a predetermined number N of data groups and N equals four in

15 case of Fig. 6. The video data are recorded in the storage
medium 21 after the order of the data groups is changed in
such a way that n-th (wheren =1, 2, 3, 4...N) data group
of the first sentence is followed by n-th data group of the
Tth, T-1th,....., and T-(T-2)th sentences sequentially, as n

20 is sequentially increased, as shown in the upper left side
of Fig. 6.

The video data recorded in the above manner is
sequentially and cyclically reproduced from the storage
medium 21. The n-th data groups of the respective T

25 sentences are sequentially stored in the buffer 210 and
output to respective different virtual channels through the
ATM interface 29. After respective N data groups of T
sentences are output, the virtual channels are switched over
in the next and following cycles as shown in Fig. 7, so that

30 N x T data groups are continucusly reproduced via each
virtual channel with a time difference of one sentence from
each other as shown in the right hand side of Fig. 6.

Fig. 8 shows a configuration of a navigation
device 30. Navigation device 30 preferably comprises: a

35 controller 36, formed by a CPU 32, a ROM 33, a RAM 34 also
for navigation software programs to be down-loaded to the
end devices 40 and a bus 37; a table 35 for available video
programs and identification data, for example a public



may conprise a hard disc, a ND di sc or tape on mhlch a video novie is
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data preferably divided into ceIIs each contalnlng 48 byt es with the
routing information stored in“the menory of the SMJ 20 in the form of ATM
packets and Wwogaaies?t he sane to the ATM switch 1. WO 96/ 3ROBEr6/81412
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i nformation for the end device 40 is suppligg to the end device via the ATM
interface 29 and the ATMswitch 1. Control data fromthe end device 40 such
as a required Eddrdsgmud availabdevelidédrprgdrane, faid lisa anl Agwd the ATM
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private ATM swidrmd HaN Saipdnecdabighbton yaéeic8tyagtswitloads navigation
5 software programs to the set top box 40, when the set top
box 40 requires a navigation coperation to the navigation
device 30. The navigation device 30 then provides
information relating to available video programs and
identification data thereof to the set top box 40. Public
10 addresses can be used when a public network is used in the
interactive communication system. Many kinds and versions of
the navigation menu can be provided, if the interactive
communication system has a plurality of navigation devices
30, which handle for example a Japanese version, an English
15 version, three dimensional graphical version etc.

Fig. 9 shows the configuration of an end device,
here a set top box 40. The set top box 40 may comprise a CPU
45, a RAM 46, a ROM 47 and an MPEG decoder 48. CPU 45
controls operation of the set top box 40 according to

20 programs stored in ROM 47 and RAM 46. Said programs may be
down-loaded from the'system manager 60, a SMU 20 or a
navigation device 30. The MPEG decoder 48 decodes compressed
video data and/or audioc data, supplied via the ATM switch 1
and supplies video data, if necessary combined with data

25 from a graphic processor 49 through a video RAM memory 50 to
the monitor 43 and supplies audio data via an amplifier 51
to the speaker system 42. The CPU 45 produces demand data
according to instruction data input through the keybkoard 44
or a similar device by the user. Such demand data is output

30 via the ATM interface 41.

Fig. 10 shows a configuration of the system mana-
ger 60. The system manager 60 contains a CPU 68, a ROM 69, a
RAM 70, and here a memory for various VOD software programs
to be down-lcaded to the set top boxes 40 and/or the SMU's

35 20, an ATM interface 61 and memory 71, e.g. in the form of
table means. The CPU 68 controls operation of the system

manager 60. The system manager 60 provides operation
software to SMU's 20 and set top boxes 40 and updates tables



In the not shown enbodi ment wherein a public ATMswitch is used in

conbi nation with the prHvate—ATM switch, the virtual channel_cannection of
the-public ATMswitch is 15 established by using a public address at the
start of the service. In VOD operation, an end device 40 outputs control
data requesti wWo95/31p8?%y node, such as normal play, fast forwarBCYERN§/H1412
reversed play, fast reversed play, still 20 picture node or nore vague
node, to the ATMswitch 1 through an ATM i nteoface 41 according to the node
sel ection on the input device 44 by the user. The ATMswitch 1 then routes
the control datafes datasvepresentisger selathenshibchetderndnms siztved
control data reqgRahha¥s! kg e tedxﬁhaal%naﬁaalkomhmé\Tm\wiQﬂ:nl 1.
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sequence can be accomplished by displaying video data on
various transmission channels. In this example twelve
10 (virtual) transmission channels are employed as T = 12,
though from channels 4 to 12 are omitted from the drawing
for simplification. Data groups are reproduced from a
physical storage medium 21 containing the staggered
recording data and output via these virtual channels in a
15 similar manner to Fig. 6 and 7. As shown in Fig. 11, the
sequence of scenes can be altered by switching from channel
to channel for input of video data comprising such a scene
so that a simple VCR function can be realized. For example,
by switching from channel 1 to channel 2 while the scene '2'
20 is displayed, the scene '4' can be displayed, thereby
skipping scene !'3' as fast forward mode. Similarly, by
switching from channel 3 to channel 1 while the scene '6' is
displayed, the scene '5' will next be displayed thereby
creating a reverse mode. Such switching between virtual
25 channels can be done by updating the conversion table of the
ATM switch 1 under control of the system manager &0
according to the control data from the end device 40. When
switching between channels is not performed, the natural
sequence of scenes will be followed, as this is the sequence
30 in which video data occurs on a single channel.
Scene 5 appeared after scene 6 by switching from
channel 3 to channel 1. Thus reverse skip play is performed.
Fig. 12 shows an example of a mosaic function to
be performed by an end device 40, whereby selected scenes
35 taken from a sequence are displayed on monitor 43. A user
can in this way select a starting point, other than the
beginning of a £ilm, by issuing a corresponding demand
through the input device 44. Such a mosaic function can of



35 hereinafter. The system nanager 60 functionally conprises one or nore

st orage-medr unTmaEnager s—62—a—stor age—fed-af-geeep—-63—incl.udi ng-one or nore...

service itemgroups 64 and one or WO 96/ 31057

PCT/ EP96/ 01412 12 nore service item providers 65, a service routing manager
66 and a prod¥yese3tdsfager 67. Each storage nedi um nanager 62 REI/ERSSHI42N
static data and/or dynam c data with respect to each SMJ 20 under its
control. The static data may conprise for 5zgxanple type, costs or
recordi ng capacity of each storing nediumunit 20. The dynam c data nmay for
exanpl e i ncl udecsunsesalss deratsedn fonchiavadhizsihgr aomenotof reerShide dtems

occupi ed by vi d§81é8€'£19ie f#&ﬁ‘d%di'xabﬂeaﬂﬁ shobpel HEvﬂB&ti&n'&eﬁ’éé&J 3,Nelds

or whet her or no{ functi oni ng i The storage nedi um
group 63 outputglﬁ ?eﬁﬁﬁﬂﬁsz§ severginef
manager 62 on bsnch sélédied apsnesnEnrsmbsaldct fanetdonevan dse Aisplayled by
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pot enti al - nunber evi ces

: storing these into the video RAM 50 simultaneously or by

reproducing the video data previously stored in the SMU 20

as mosaic video data. Next, recording férmats of video data

on a physical storage medium 21 will be explained, referring

10 to figs. 13-15.

In Fig. 13 a physical storage medium 21 is shown,
where a head 90 is attached to an arm 91, movable to and
from the center of the physical storage medium 21. Here, the
physical storage medium 21 is formed by a MO disc. Data

15 tracks of the MO disc 21 contain data groups in the
staggered recording sequence 92 shown in this Fig. 13 above
the physical storage medium 21. The arrows above and beneath
this representation of sequence 92 denote the order, in
which head 90 reads the data groups from the physical

20 storage medium 21. As shown here, reproducing head. 90 skips
data groups on the outbound pass over the physical storage
medium 21, where the skipped data groups are read during the
inbound pass over the physical storage medium 21. In this
way no time loss occurs between the end and start of a

25 sequence cof data groups, to be sent to the controller 26 of
the SMU 20 (see Fig. 6) and a continuous flow of data groups
in the order, required by the controller 26 of the SMU 20 is
ensured. Because of the continuocus flow of data groups a
buffer memory of only a small size is required.

30 Video data, which is to be recorded in a storage
medium with a format described above, is reproduced from
said storage medium 21, and output from the SMU 20 to the
ATM switch 1 through the ATM interface 29 as three virtual
channels.

35 In Fig. 14 first and second video data with the
same content but opposite time lines are recorded on the
disc. In this case the data groups of the first video data
and the data groups of the second video data are

38F3913W1§6°t8r?$?é‘%§'0|"5’§€erred| um -



15 request service in a certain time frame or length of video program
Q her possi bl e requi rereprts—my be whet her or not_any end device 40 has a
possibility to select the nore conplex play node such as nentioned above
and including fast forward, fast reverse etc. The storage nedi um nmanager 62
20 proposes awadenbs’e SMJ 20 or suitable storage nmediumin tI/EMWEOR32t0 a
st orage nedi um group 63 for the video service to the end device 40,
according to static data and/or dynam c data2gith respect to each SMJ 20
contained therein, e.g. table neans, and the request fromthe storage
medi um group 25 saterieaved. ﬂmﬁoﬁégétnﬁﬂﬂa91QFD%pl%BUQ@mIﬂdusldmmnSH@a&OP
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data is reproduced from every other track of the disc by

10 moving a reproducing head in a first direction. Recorded

second video data is reproduced from the remaining tracks of’
- the disc by moving the reproducing head in this first

direction. It is also possible to reproduce the second video
data in the reverse if the first direction after the first

15 video data are reproduced so that similar effects to the
recording format shown in Fig. 13 is obtained.

In the first and second video data are encoded in
accordance with MPEG standard, the second video data should
be encoded in the reverse manner of the first video data. In

20 such a case, it may not be possible to reproduce the second
video data in the reverse direction as explained above. In
the example of Fig.-14A also the distance of head movement
is minimized, both for forward and reverse play, as the
forward data groups (1F, 2F, 3F, 4F etc.) are recorded in

25 every fourth track in a similar manner to Fig. 13, while the
‘reverse data groups (12R, 11R, 10R, 9R, etc.) are recorded
before 2F, 3F, 4F etc. respectively, also in every fourth
track. Also the distance of the head movement is minimized
at the edges of the disc as will become clear from the

30 sequences of 6F, 7F and 8F and 7R, 6R and 5R at the inside
edge, and 12F, 1F and 2F, and 1R, 12R and 11R, respectively.

Fig. 15 shows a diagram of a sequence of video
data displayed on a monitor, where the sequence is obtained
by using the recording format and reading seguence shown in

35 Fig. 14, and by receiving from and sending to different
virtual channels, respectively in order to obtain forward
and/or reverse play modes, for which purpose data are



manager 62 via the service itemgroup 65. The service item WO 96/ 31057

PCHERSG~44+2—13—gI oup—65—also control.the.doun.l 0ad operati on_of contr ol

software progranms originally provided fromthe program manager 67, which
manages all control software prograns to be used in the system and delivers
each devi ceswopssuesdt, 5 suitable, and effective prograns. TIECHERIGNLI2 i t em
group 65 can down-1oad a suitable down-I|oadable software programto the set
top box according to the table therein representing relationship between
service itemidentification and service item provider. Wien 10 the request
is provided fr@eaondesedn thei staggered dtashior, siesgribed aefervipgcssocan
deci de which daowny | gadablse analf 18R’ &8s | examppied! € for subsequent operation of
the set top box accordin the table ipn the service itemgroup. Even if
the storage nediun1nanaggp&%§'F§sE5 ﬂEﬁ?%ﬁRﬁiYﬂiimfet?ﬂ?%ﬁﬁngenchgﬁFﬁéng
st orage nedi umtsarRigpr 162 Taythe ruitireasthfunction 3Ne Zystempmanaygere60
and/or audi 0 sdai. s G 24Yced Y1L5MmANKYSE SHEELIBN o Dedvideh! Yata.
If the system manager 60 receives a demand data from one or
more of the end devices 40, even in the course of service,
asking to provide a same video and/or audio data as
transmitted from one of SMU 20 to or requested from other
10 end devices 40, the system manager 60 outputs to the ATM
switch 1 distribution control data including information of
the input virtual channel of the selected video data from
the SMU 20 and the output virtual channel of the end device
40 requesting the video and/or audio data which are
15 generated in response to the received demand data. For
example, if an end device STB-~3 requests same video data
Yvideo 1%, "video 2", and "video3" as requested by and
transmitted to another end device STB-1 from the SMU 20
through an input virtual channel "vc 1" and an output
20 virtual channel "vc7", the system manager 60 outputs.the up- .
dated conversion table to the ATM switch 1, so that the..
header of the ATM packets transmitting "video 1", "“video 2%
and "video 3" are replaced in the ATM switch 1 with not only
the header corresponding to an output virtual channel "ve7v
25 but also the header corresponding an output virtual channel
"vc8" designated by the end device STB-3. Therefore, the ATM
packets containing "video 1", "video 2" and "video 3" are
supplied to both of the end devices 40 STB-1 and STB-3
simultaneocusly.
30 The sequence of communication, shown in Fig. 17,
represents a method in which flow of video data from a SMU
20 to a set top box 40 is established. First, in step 1, a
user informs a set top box 40, denoted by STB, through his
input device 44, that he wishes to gain access to the
35 system. The set top box 40 replies by asking the user in
step 2 what kind of service, like video-on-demand, games or
just television, the user wishes to select. Such selectable
options may be stored in memory of the set top box 40. Next,



output to the ATMswitch 1 without routing by the storage nedi um manager

62. 20 Next —s+—VCR functions, for exanple fast for-_ward,
reverse, fast reverse and still play node will be explained. In the ful

VCR function, an agile storage nedium for exanple a hard disc, is used.
The agile storwmgessmwst umis installed in one or nore of the Skth/EPIsAE4IR he
25 begi nning of the video on denmand service, the video and/or audi o data of
t he sel ected video program or video program vwg4h possibilities of VCR
functions fromend device 40, is copied fromthe archive SMJ or a delivery
SMU to this agil eirststemes theunseXhenters chis ochoicecthiroughubist snputieo 30

and/or audi o dat %éﬁé@w'@tmdse&eawsdx%aéﬁcﬁ %é;pang%wggeine
control of the system manager gF b¥sten1nana er ég(ﬂ”
changi ng the vi rt‘%PaY’-%ldev e ﬁe'f | SRR £ ?o‘?‘F’F ﬁ"e&ﬂeg?ga by the

end user, so thatD&mﬂ‘upﬁrbm&eﬂowswdmmneelaﬁetboathSM:hsre,t hmerlealtﬂeduser

enaniing 35 the hild R 9igbBLOHOReba VELtyRke HANICInor BbE GRS

where an end deV|ce I'S supp
whi ch this infor X iSgverak fayigasiprn Qeg%ﬁﬁﬁe?%daﬁl?%sﬁﬁﬁﬁb]@?d N@Ngrgqgless,
device for exanplénlgminsinavigation device 30 is represented in this figure

for clarity.
In step 5 navigation device 30 provides set top

10 box 40 with a menu of selectable video services, to which
the navigation device 30 can gain access. In said menu
options can alsoc be included, referring the set top box 40
to another navigation device 30, which can gain access to
other video services. In the next step 6 set top box 40

15 passes the menu on to the user by display thereof on monitor
43. In step 7 the user enters his choice through his input
device 44, which in this case is a request for a further
menu. This request is relayed to navigation device 30 in
 step 8, whereupon navigation device 30 supplies a new menu

20 of selections to set top box 40 in steﬁ 9. Steps 7-10 can be
repeated a number of times, until, as is the case in step
10, a menu displayed on monitor 43 by set top box 40
contains an option for a video program the user wishes to
select, which is represented by step 11. Set top box 40 in

25 step 12 requests service item provider 64, denoted by SIP,
to provide for a video stream to a top set box with a given
public address, corresponding to the address of the service
item provider 64. In step 13 service item provider 64 first
request service item group 65, denoted by SIG, to provide

30 set top box 40 with control data necessary for optimum
handling by the set top box 40 of the video stream to be
established, which control software is down-loaded into the
set top box 40 in step 14. Now, set top box 40 is capable of
issuing commands relating to VCR functions, where in step 15

35 the first play command is issued to the service item
provider 64. In step 16 service item provider 64 locates the
first availabie video stream for the reguest, which in this
case originates from storage medium unit 40, denoted here by
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recorded in a In Fig. 18 dynamic reconfiguration of the system
is clarified. In this timing chart on line 13 the service
items group (SIG) creates a new instance of a SMU installer
and provides the number of the source SMU, of the
destination SMU and other parameters. In line 14 the SMU
installer executes a download operation to SMUl as
destination and leaves SMUl waiting for data. In line 15 the
SMU installer reguests SMU2 as source to start providing
data to SMUl1l as destination. In line 16 the requested data
is transferred from SMU2 to SMUl. In line 17 SMU2 reports to
the SMU installer that the data transfer is completed. In
line 18 the SMU installer informs the SIG that SMUl is ready
to serve data, whereafter the SMU installer disappears. In
line bl9 the SIG requests SMUl to start serving data to A
certain virtual channel, so that such data can be served to.
end users.

In the foregoing description a number of
characteristics and details have been described with
reference to preferred embodiments. It should however be
understood that the present invention is not limited to the
above description of such preferred embodiment. The
requested rights are defined by the following claims.



certain format which will be described hereinafter in a nunber of virtual
channel s through the AFM-iwnterface with respective tinme del ays_between the
virttual channels. ATM switch 1 thehR Tﬁé) o and/or audio data in
the 25 required play node to the s¢g ﬁﬁg%g é Il\I(:]Eanging t he

rel ati onshi p o087 nput virtual chan Q out put vi r t uaCTAPaGIOKR2S

under control by the system nanager 60. Sone exanples of conmmuni cati ons
est.abl i shed between the end devices 40, the @gstem nmanager 60 and the 30

SMJ's 20 by using the table data shown in Fig. 11 will be explained
hereafter. If the end device 40 (STB-2) requests a sel ected nDV|e b

calling the identification number 678901 corresponding to th enRﬁl“*d_
provi ded from one of the navigation device§F§% t time 0:09, l”
service item 35 providers 64 (SIP-1) is de ed by the |den

nunber. The service item provider 64 (SIP-1) then checks the present tinme
and obtains fromthe table therein the next =~ WO 96/31057
PCT/ EP96/ 01412 15

1. A system for serving information data to one or
more end devices of one or more users, comprising:

- one or more storage medium units for storing
information data;

5 - managing means for managing distribution of the
information data to any'one of the end devices, wherein the.
managing means receive demand data relating to information
data selected by the user through his end device, and
wherein the managing means output distribution control data

10 including channel information of the selected information
data and routing information for said end device; and
routing means for connecting the storage medium unit to the
end device, and for routing the information data from the
storage medium unit and the distribution control data from

15 the managing means.

2. An information server system according to claim
1, wherein said routing means comprise at least one ATM
switch.

3. An information server system according to claim

20 1 or 2, wherein said information data are video and/or audio
data. : _

4. An information server system according to claim
1,2 or 3, wherein said demand data include a public address
assigned to the selected information data.

25 5. An information server system according to any
one of claims 1-4, provided with control means for
controlling the storage medium unit according to the
distribution controcl data so that the storage medium unit
outputs the selected information data including routing

30 information to the routing means. '

6. An information server system according to any
one of claims 1-5, wherein the management means provide
program data for the operation of visual display of

* c L M S *
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10 nunber "STB-2". The service item provider 64 (SIP-1) up-dates the
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20 evi ce rreques € sérvice item
provi ders 64 (SIP—l) f or 8# ufn k@?P#!ﬁﬁiqnnﬁeﬁYﬁ¥sﬁMﬁﬁQﬂa@FF@#ﬂﬁﬂGvFGe#nB4

(SI'P-1) obtai ngnfer @ chaingbser | hetietennlisdid bmfdmuastqranr fetgabgalncl udi ng
t he nunmber "4"
comprises video on demand.
9. An information server system according to any
10 one of claims 1-8, comprising:
' - at least one second storage medium unit for
storing second information data and connected with the
routing means wherein the managing means comprise a table
for storing data representing information data allocation to
15 the first and second storage medium unit, and wherein the
managing means provide distribution control data for either:
the first or the second storage medium unit on basis of
demand data from an end device.
10. An information server system according to any
20 one of claims 3-%, wherein said storage medium unit

comprises:
- memory means for storing video and/or audio
data; table means for memorizing data representing a
relationship between the routing information and the video
25 and/or audio data stored in the storage means;
- program memory means for storing program data
for control of the coperation of the storage medium unit;
- control means for controlling the memory means,
the table means and the program memory means according te
30 program data and for outputting one or more control signals
to the end device; and
~ at least one interface for transmitting the
video and/or audio data with the routing information and a
control signal in the form of one or more packets to the
35 routing means and for receiving program data for operation
of the storage medium unit in the form of one or more
packets from the routing means.

* [ L M S *



de5| gnating the SMJ 20Thrrsthe anBsrbdR df unction capability 25 and the
nunber "1" designating. t! |ce |ten1$LLeanB (SIS)_fromthe SMJ

20 -desi gnated by the nu
nunber "28" and the end device nu

the SIS nunber "1", virtual channel

mer " STERAS BE*EN. _ \
(SIP-1) up-dawvesesiesr 30 conversipn talﬁE‘PLhﬁEﬁ e ATM swi tch 1rcuyEPssdiflyg t o
anot her table data available in : rovider 64 (SIP-1) so
that the relationship between input virtual gghannel nunber "28" for the
service itemstream (SIS) and the output virtual channel "7" for the end
device 40 (STB-1) is 35 eslalAn sinfdrmatdonf serverheysten atcmading tdie

request ed novi ec!lé]lﬁr %' OfRed&id HaitN¢oling® i4RctmibBidn Yeiledd!!do R o

functi on.

PCT/ EP96/ 01412 mersueﬁrsﬂalr feRannals, @ndo Sadf datertasesiean®asA Bt | i ned

above is suitablintepfheeused as a platformfor a plurality of

server-ownersg navi gation, ge %,gq&mﬁ{aﬁnoﬁy§E§%@HQ§QE&O¥QS£&1§:@ 2’ s

si mul t aneousl 'y, where one” par
¢laim 10 or 11, whereln said interface receives control data

representing a selected operation mode for the end devise
and wherein the control means control the memory means
according to the received control data so that the

10 information data are reproduced from the memory means in the
selected operation mode.

service item provider 64

13. An information server system according to
claim 12 wherein said operation mode comprises still mode,
fast forward mode, reverse mode and/or mosaic mode.

15 14. An information server system according to any
one of claims 3-13 wherein said video and/or audio data is
divided in a predetermined number of data groups, wherein
the predetermined number of data groups is recorded in a
sequence different from the original seguence on a recocrding

20 medium in said storage medium unit and wherein said routing
means delivers continuous video and/or audio data to the end
device by switching said data groups from one or more
storage medium units to one or more end devices.

15. An information server system according to

25 claim 14, wherein said recording medium is an agile disk and
wherein a first portion of said data group is recorded on
every N-ths (N =1, 2, 3...) track of the disk, and
remaining portions of said data groups are recorded on
remaining tracks of the disk.

30 16. An information server system according to
claim 15, wherein the first portion of said data groups is
reproduced by moving a head in a first direction and the
remaining portion of the data groups is reproduced by moving

. the head in a second direction opposite to the first

35 direction.

17. An information server system according to any
one of claims 3-16 wherein said video and/or audio data are
divided in a predetermined number of data groups, and the

-
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for ex anpl e expl oi tTtm&hengasB%eedel c8MJ s 20, as well as a system nanager

is configured ar.ound a tch l. Application of nore than one
private 10 ATM swi tch an ATM pretRy BEEg fequal |y possi bl e.

Fur t her nor e, WO$GMS7 t ype of tragsm ssHer $an be us@RETEPRGOMEL wor k
with one or nore ATM swi tches led to be the nost

sui tabl e network configuration for the’ appl2iecat i ons envi saged. 15

Next, details of each device will be explained. Fig. 2 shows a

confi guration yhdgoSppdzer sdie Mt @reodiyiideda iphFsi(®uR,3i4rage nedi um

5
60 —ardror—ome—ot 1ever !llﬂ W evi-eee~30—tn_kig 1 the entire system
or I'C

21, for exanpl Qeﬁ&e%ggetﬁhéﬁiﬂ?aﬂ d%' on +he ﬁuﬁ%&&eéﬁ%‘ﬁﬁrﬁ%ﬁ' ver or
one or nore hargl di scs g t he corr.es ond| dr|v t her eof, ., an 20 T
interface 29 a¥PFXPLNoFRPEHRF %‘fﬁ}aﬁ“ 2 gEeHPEtE ERFC

menory 25, for iex&hpl stébvagetmedinge anidblism, m shaogedobtéer 2thdtohed by a
CPU 22, a RAM 24pn '?ﬁMZﬁ;s apd 2 s %Z:oug)Ufz%h%f 1QQ‘Et EQH:&Ec@ Q{Hé ol's

t he storage 25 d| um ot her_operati ons of accor
sof tware progr ¥tges; BPEG ?Hp?ﬁﬁ 2fter, the a‘ddtpiednglatéoﬁFPBP %f% rat
progr am downl osdatienceoaibWiRereir saild eotitlihig means deliver a continuocus

stream of video data to the end device by switching said
data groups from the storage medium unit between virtual
10 channels.
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40 are established. The ATMinterface 29 may communi cate with the ATM 10
sweh—i—t+r—oful  duptex—redes—where—the—AtMnterface 29 can

si nul t aneously handl e i ncomi ng and out goi ng ATM packets 28. In Fig. 2 such
an ATM packet 20 is shown to contain a header portion A, usuall rTPI‘I si ng
five bytes, wsubemmesinformation field portion B, usually con';ﬁqré‘?;’ﬂﬁ"
forty-ei ght 15 bytes. RAM 24 contains execut abI e code in ROM 23, a down-

| oadabl e nodul e for optinmum functionality as a server, and a buffer. Fig. 3
shows a SMJU 20, where bus 27 is divi dbéﬂ 0 into a separate control bus and

a separate data bus to provide a ihl gh t jgput . Fig. 4 shows a schematic

representation of control and datfa fiow infTRe. SMJ 20 shown in Fig. 3. Here
di stinction is bd [ ] and| oyt c?mg vi deo 25 and/or audio
data and i ncom n nd xg\ Dl dat nd i ncom ng control software
programto be do | 0g | VB pa

of video and/or audi o data,
control data and Is¢ft W en if

same SMJ 20 or sgng er] houl (
information in thelheddgy to ke 5t | nguijs
o4
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each other. Fig. 5 shows a third enbodi nent of the SMJ 20, where an ATM
SWt-eh—t—afd—t-he ATM i-At-erfaee—29—oft-heSM—20—are—i ncor por at ed—As—a—
result connections can be established 35 fromthe SMJ 20 directly through
ATMinterfaces 41 to the end devices 40. In this case, the system manager
60 may be comuesstiees?to the ATM switch 1 or the controll er 2dGHEP% ¥ ce
the function of the system manager 60. WO 96/ 31057

PCT/ EP96/ 01412 18 Fig. 6 shows a SMJ 20 corresponding to the enbodi ment of
Fig. 2, where the nmethod for reading and 3Agputting data segnments froma
phy5|cal storage nedium e.g. a disc iA& sgown. As an exanpl e data groups

are output 5 vi a three vi rtual -ch nnel §, I ch channels could al so be
formed by sepa ysi cal n 1% figure the principle of
reproduci ng st gcer d ‘recor® ¥ Wl i1l be further described
herei nafter, is} ghown. e contains a buffer 210 and a
timer 211, wherje {t he rably a part of the ATM
interface 29. Thg o
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video data is divided in a predeterm ned nunber T of sentences, where T
C G¥-esponrds—to-t he nu in case of—FH-g-—6-— -
Each sentence is divided in a predeterm ned nunber N of data groups and N
equals four in 15 case of Fig. 6. The video data are recorded in the
storage nediwow@itesd t er the order of the data groups is chaRGWEPSSI4ach a
way that n-th (where n =1, 2, 3, 4...N data group of the first sentence
is followed by n-th data group of the Tth, T-1th,...... , and T-(T-2)th
sentences sequentially, as n 20 is sequenthi/albly i ncreased, as shown in the .
upper left side of Fig. 6. The video daja rgcqrded in the above manner is
sequentially and cyclically reproduged ‘fro |8]st orage medium 21. The n-th
data groups of the e tive T 25 gentpnces gp¥ eequentially stored in the
buffer 210 and out pyt ito Fr'e:spectivq i fferempt §i rthual channels through the .
ATM interface 29. Afftér despecti 8|8 |daja gfolps of T sentences are output,
the virtual channel 5 are svx,it'é‘hgad r {n the{mdxt and f.ollow ng cycles as
shown in Fig. 7, so fthat |30 N x "%, d&la proups conti nuously reproduced
via-each virtual chdnfel with a tjime~differendg|of one sentence from each
ot her as shown in t ri;@f‘ hand €84 of Fi g. Fig. 8 shows a
configuration of aayi gdtion
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devi ce 30. Navi gation device 30 preferably conprises: a 35 controller 36,

f ormed—by—a—€PY 32, a RM-33—a—RAM-34—adso—fai-hanigati on sof t ware

prograns to be down-| oaded to the end devices 40 and a bus 37; a table 35
for avail able video prograns and identification data, for exanple a public
WO 96/ 31057 WO 96/31057 PCT/ EP9 GPCIYERSS/01432

address of available video prograns, and also an ATMinterface 31. The

controller 36 controls operation of the navigation device 30 according to
prograns stored in ROM 33 and RAM 34. Tﬁ Bavi gation device 30 down-I| oads
navigation 5 software prograns to the s 1 op box 40, when the set top box
40-requires a navigafiqg operaLi osn:,t;to t he JRavigati on device 0. dhe

navi gati on devi ce 38\t he for mafihon=el ating to a¥alZbhe video
progranms and identi bof  t g 3t top box %) bubllli ¢ 10
addresses can be us Ftwor i BlRIsed in the I rb&tﬁ ve
conmmuni cati on syste ersi 5% &l he navi gat|2r fed) can be
provided, if the in at i on St has a plur tylo
navi‘gati on devi ces ;
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30, *whi ch handl e for exanple a Japanese version, an-English 15 version,

t hee—dinensional gr aphical—ver.si-on et Gretmi-g—=0-s-hows—t-he confi gurati on of
an .end device, here a set top box 40. The set top box 40 rmay conprise a CPU
45, a RAM 46, a ROM 47 and an MPEG decoder 48. CPU 45 controls operation of
the set top wevsdiespccording to 20 programs stored in ROV 4PCHERPSERAMIE 46
Said prograns may be down-| oaded fromthe system nanager 60, a SMJ 20 or a
navi gati on device 30. The MPEG decoder 48 decodes conpressed video data
and/ or audi o data, supplied via the AMgswitch 1 and supplies video data,

I f necessary conbined with data 25 froma graphic processor 49 through a
video RAM nenory 50 to the nonitor 43 and suppligeg au i.-no' data=vi a an

anplifier 51 tg,fhe]spaake) siem 48. The CPU 4%;:prodiges dgﬁ;and dat a
according to. ns Loy at- ol hr ough the ¥eybo 44 ofgs a simlar
device by the (s¢re I s out put_3e=ivi a gHe AT nterface 41.
Fig. 10 shows &, ]syst em manaf=lger Thgekyst em
manager 60 ceriatwhs §9, a RAM 70and re am)ry for
var tous VOD soit—'u/aua jown- | oaded thef=§et t @@} boxes 40
and/ or the SMJISI39] ace 61 and pEnoryf~il, ejg] in the form
of table nean?—thae peration ofhe shHt em
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manager 60. The system manager 60 provi des operation software to SMJ s 20
angd—set—t-op—boxes 40 and-—updates—tables—WO=06/~31+0657— —~
PCT/ EP96/ 01412 20 for data representing a rel ationship between input
virtual channels and output virtual channels in the ATMswitch 1. Such a
syst em nanagwo 98@10san performall functions described abovePFUERIY2: o the
storage nedi um manager 62, the program 5 manager 67, the service item
providers 64, the service itemgroup 65 and the server routing manager 66.
Fig. 11 shows a sequence of scenes, where said sequence can be acconplished
by di spl aying video data on various t7Afgn ssion channels. In this exanple
twelve 10 (virtual) transm ssion channels are enployed as T = 12, though
fromchannels 4 to 12 are omtted fromthe drawing for sinplification. Data
groups are reproduced froma physic stogfage nedi um 21 containing the
staggered recording data and output i a t#eese virtual channelgoi|n a 15
simlar manner to Fig. 6 and 7. As shown {n Fig. 11, the.sequeng¢e of scenes
can be altered by switching & om cﬁa nel ‘5 )
. - o

L~ - v
- LL
3 _
=
25
=
A
[ =]
”
[,
- Tomm—assEs=TT"" "; """" “:
1
N £ N I
. 7 ——> < ‘
] 1
' :
] ]
1 ~ '
! —p| O '
] I 1
: =\ '
] m ]
] " 1
5. S S v
B, —p 3 :
! - !
o! 1
o :
DM e s eI a O e --------‘——----—ro
\ \
Y \ \
\ \
]
Belslaisl (3
BEIREE |

ieo
Tep Gun
Rambo !

Rambo2
Ramba3
Snowman




to thannel for input of video data conprising such a scene so that a sinple
VCR—Iret+-en—can be reaLk;ed—-E9L—e*a#p#e——by—ewrﬁeh#ng—##on1channeh—%—%e————~—

channel 2 while the scene '2' 20 is displayed, the scene '4'" can be

di spl ayed, thereby skipping scene '3 as fast forward node. Simlarly, by
swi tchi ng f iwsweiosanel 3 to channel 1 while the scene '6' REHERHPME] the
scene '5" wll next be displayed thereby creating a reverse node. Such

swi tching between virtual 25 channels can be done by updating the
conversion table of the ATMswitch 1 under control of the system nanager 60
according to the control data fromth8/¢,md device 40. Wen switching

bet ween channels is not perfornmed, the natural sequence of scenes wll be
foll owed, as this hs the sequence 30 in whicfvideo datg occurs on a single
channel . Scene 5 appbared after scene 6 by 0 1 nnel 3 to
channel 1. Thus re\yérse skjp play is perforggd. Fig shows} an exanpl e of
a nosai c function to.bg pefforned by an end{device BO| wherebly sel ected '
scenes 35 taken frgm aSseqlience are display¢d og nopiqor ¥3. A user can in
this way sel ect a dtar®ing| point, other thap tHg bepi pninG offa film by

i ssuing a corresporndi ng depand through the inpqg deyi ¢e 4. Shch a nosai c

function can of g
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WD 96/ 31057 PCT/ EP96/ 01412 21 course
also-be—usedfor Vi Sualz-Rg—a—read—of—sery-ce—ters—sel ect abl e t hroeugh one ——

or. several navigation devices 3, e.g. title franes of several selectable
vi deo progranms, where such selected scenes for nosaic function can be

di spl ayed bydwemmsrchi ng the virtual channels on a real ti RCTFRIMAI4EN(
storing these into the video RAM 50 sinultaneously or by reproducing the
vi deo data previously stored in the SMJ 20 as nosai c video data. Next,
recording formats of video data on a phy?/'faal storage nedium 21 will be
expl ained, referring 10 to figs. 13-15. 1Tn Fig. 13 a physical storage
medi um 21 i s shown, where a head{90 #s attached to an arm 91, novable to
and fromthe center of the physi torage medi um 21. Here, the physical
storage nedium 21 is forned by iEh. Data 15 tracks of the MO disc 21

contain data groups in t¥e sta i ng sequence 92 shown in this
Fig. 13 above the physica

tapage nedi um bove and beneath
this represehtation of seqUend® 92 denote tfhe order, in i ch head 90 reads
the data groups fromthe p ﬁéal
=
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20 storage medi um 21. As shown here, reproduci ng head 90 skips data groups
on Thevoutbotmd—pass over—+hre—physi-cal—storage—redi-um 21, where the skipped .
data groups are read during the inbound pass over the physical storage
medium 21. In this way no tine | oss occurs between the end and start of a
25 sequence Wowhksues?gr oups, to be sent to the controller 26 RII/EPBGOIEN) 20
(see Fig. 6) and a continuous flow of data groups in the order, required by
the controller 26 of the SMJ 20 is ensured. Because of the continuous flow
of data groups a buffer nmenory of only 307 Il size is required. 30

Vi deo data, which is to be recorded in a storage nedi umvvith a format

descri bed above, is reproduced from sai d S] *redi um and output from
the SMJ 20 to the ATM swi tchjil.t hr CH g three
virtual channel S &5m ‘@c;ne s‘fe"e CL%Cﬂ %ge\‘??qeo data with
the sane content but oppositH ti rre |nes rdeg the gisc. In this
case the data groups of the f1rst yiIdeo e data_growps of the

{0,

second video data are > V\D 36/ 31957 ,/ . : -
PCT/ EP96/ 01412 N A A
N\t 7~ - -

-—
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22 |nterleaved The first video data is used, when the set top box requires
nor mal Torward, fast formﬂrﬂ——ﬂf—s%eﬁmrse—F&sP-#e+me;d play mde _n the
ot her hand, second video data is used when the set top box requires reverse
play node. 5 Furthernore it is possible for the data groups of the first

vi deo data MPMBWHcorded on every other track of the di sc.PCRRPISIOI432 gr oups
of the second video data are stored in remaining tracks of the disc. Then
the recorded first video data is reproduced fromevery other track of the
disc by 10 noving a reproducing head in a first direction. Recorded second
video data is reproduced fromthe ren'qqpla'ng tracks of the disc by noving
the reproducing head in this first direction. It is also possible to
reproduce the secopd video data in the reverse if the first direction after
the first 15 i deoydatgd are reproduced so that simlar effects to the
recording forrat shown{in Fig. 13 is obtained. In the first and second

vi deo data argq encod i n accordance with MPEG standard, the second vi deo
data shoul d bg engqded jin the reverse manner of the first vigwg] data. In 20
such a case, it} mB¥¥nagtj~be possible to reproduce the second ¥geo data in
the reverse dijrlec?ion|ds explalned above. In the exanple of E:g 14A also

t he di stance of head vement
l S . Ll_
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is mnimzed, both for forward and reverse play, as the forward data groups
(LF——QF——%F——4F—etc ) —a+-e—+ecorded—-n2r—every—teout-t-h—t rack in a si mtar
maoner to Fig. 13, while the reverse data groups (12R 11R 10R, 9R etc.)
are recorded before 2F, -3F, 4F etc. respectively, also in eve ourth
track. Al sowidissrxlosst ance of the head novenent is mnimzed %ﬁr’gﬂ?@"ﬁ%es of
the disc as will becone clear fromthe 30 sequences of 6F, 7F and 8F and
7R, 6R and 5R at the inside edge, and 12F, 1F and 2F, and 1R, 12R and 1l1R,
respectively. Fig. 15 shows a di agram of a sequence of video data displayed
on a nonitor, where the sequence is _gbtained by using the recording format
and readi ng sequence shown in 35 Fﬂ@/l&A, and by receiving fromand sendi ng
to different virtual channels, respectively in order to obtain forward

and/ or reverse play nodes, for which purpose data are WO 96/ 31057

- PCT/ EP96/ 01412 23 recorded in the staggered fashion, described referring to

Fig. 13, 14 and 14A as exanples. Milti-cast functions will be explained,
referring '
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to Fig. 16. In the nulti-cast function the system manager 60 5 as shown in '
F-g—31—atse—~ranag } i } t . ~he system nerager—60 ——
receives a denmand data fromone or nore of the end devices 40, even in the
course of service, asking to provide a sane video and/or audi 0o data as
transnittedvésesmsme of SMJ 20 to or requested from ot her REFERIFOMIY ces

40, the system manager 60 outputs to the ATMswitch 1 distribution control
data including information of the input virtual channel of the selected

video data fromthe SMJ 20 and the output virtual channel of the end device

40 requesting the video and/or audi 019@ a which are 15 generated in

rresponse to the received denmand data. FOr exanple, if an end device STB-3
requests sane video data "video 1", "video 2", and "vi deo3" as requested by
and transmtted to another end device STB-1 fromthe SMJ 20 t hrough an

i nput virtual channel "vc 1" and an output 20 virtual channel "vc7", the
system manager 60 out puts_the up- dated conversion table to the ATM switch

1, so that the header of w0 TM packets transnitting "video 1", "video 2"
and "video 3" are replacdgg nithe ATMswitch 1 with not only the header
correspondi ng to an outgU® Vi -Qa'l channel "vc7" 25 but al so the header
correspondi ng an out put{ i &gl Q‘hannel "vc8" designated by the end device
STB-3. Therefore, the \
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packets containing "video 1", "video 2" and "video 3" are supplied to both
of —+he—ene—dev+ces 40 S$B—}—&HQ—STB-3—s+ﬁy+%aﬁeeus+y—-30 —TFhe——uo«
sequence of communication, shown in Fig. 17, represents a nmethod in which
flow of video data froma SMJ 20 to a set top box 40 is established. First,
in step 1, awo9esiesnforns a set top box 40, denoted by STB, PEHEPASEIMIA; S

| nput device 44, that he wishes to gain access to the 35 system The set
top box 40 replies by asking the user in step 2 what kind of service, |like
vi deo- on-demand, ganes or just televisign, the user wi shes to select. Such
sel ectabl e options may be stored in 18/ of the set top box 40. Next,

WO 96/ 31057 PCT/ EP96/ 01412 24 in
step 3, the user enters his choice through his input device 44 to the set
top box 40, which then involves the navigation device 30, in this figure
denoted by Navi. Description beloww || relate to the case, where the user
5 has selected a video-on-demand service menu, for which one or severa

navi gation devices 30 e suitabhg. hbvertheless
. pe

FIG14 A




only one navigation device 30 is represented in this figure for clarity.
stepS-navigati on device—30—provi des—set=—t=ap=t-pex—40 W th a nenu of
to which the navigation device 30 can gain
referrin

sel ect abl e vi deo services,
access. In said nenu options can al so be included,

In

the set top

box 40 to wyNsRess7navi gation device 30, which can gain ac@cIEPPWIher

video services. In the next step 6 set top box 40 15 passes the nenu on to
t he user by display thereof on nonitor 43.

choi ce through his input device 44, which in this case is a request for a

further nenu. This request

wher eupon navi gation device 30 sup

top box 40 in step 9. Steps 7-10 can

provi der 64, denoted by SIP,
with a given public address,

item group 65, denoted by SIG

R

In step 7 the user enters his

is relayed to navigation device 30 in step 8,

a new nenu 20 of selections to set
repeated a nunber of tinmes, until,
as is the case in step 10, a nmenu displayed on nonitor 43 by set top box 40
contains an option for a video programthe user wi shes to select, which is
represented by step 11. Set top box 40 in 25 step 12 requests service item

to provide
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to provide for a video streamto a top set box

corresponding to the address of the service
itemprovider 64. In step 13 service itemprovider 64 first

request service




30 'set top box 40 with control data necessary for optinmum handling by the
S et—t-6p—hex—40—of t he-wi-deg—stream t o -be—estabished, whi ch contr ol

sof tware is down-loaded into the set top box 40 in step 14. Now, set top
box 40 is capabl e of issuing conmands relating to VCR functions, where in
step 15 35 wbeeBiosst play conmand is issued to the service FT’@H‘H’I‘ i der
64. In step 16 service itemprovider 64 |ocates the first avail able video
stream for the request, which in this case originates fromstorage nedi um
unit 40, denoted here by WO 96/ 3105748

PCT/ EP6/ 01412 25 SMJ1, and sets ATM switch 1, denoted by ATM SWto connect

sai d storage medi wa uret 20 and sef topTbox 40 by e-vil@i ting the virtual
channel table in t AX

switch 1.-4n sfwps 17 an -- requested vi deo
streamis routed t I} ATM 5 swif.g set to g)x wherethe
request ed vi deo pr ¢an now be %l g ed 9g-| E tlof 8 3 In .
dynam c reco ur of the sys i | ar 'edgln &hi s tlmﬁ hart on
line 13 the SE g group (S pdt es g |ne HnShance of
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and provides the nunber of the source SMJ, of the destination SMJ and ot her
paraneters. In line_14 the SMJ |nstal |l.er—exeetH-es—a—downl oad oper at+-on—to—
SMJ1 as destination and | eaves SMJ1 waiting for data. In line 15 the SMJ
install er requests SMJ2 as source to start providing data_t

0 SMJ1
desti nati opookBi0st Ne 16 the requested data is transferred® F—T’&H‘Mg to
SMJL. Inline 17 SMJ reports to the SMJ installer that the data transfer
is conpleted. Inline 18 the SMJinstaller inforns the SIGthat SMJ1 is
feady to serve data, whereafter the SMJ installer disappears. In line bl9
the SIG requests SMJ1 to start serving data to a certain virtual channel
so that such data can be served tqumd users. In the foregoing description
a nunber of characteristics and detalls have been described with reference
to preferred enbodi nents. It should however be understood that the present
Invention is not limted to the above description of such preferred

enbodi nent. The requested rights are defined by the follow ng clains.
REPLACEMENT SHEET

SMUA SMUZ SIP SIG ATMSW NA_VI ST8

o |

------ S - e

e | nil

---------- I B e e e oo o 18




26 1. A system for serving |nfornat|on data to one or nore end device of
OME—OT—TOTE-USers, conpti-strg-—ene- of- ABre—storage-nedi um units far storing

i nformati on data; nanagi ng neans for managi ng distribution of the
information data to any one 5 of the end devices, wherein the nanaglng
means recei WORHANI data relating to i nf or mati on data sel cREHEPIPI4IBe user
t hrough his end device, and wherein the managi ng neans output distribution
control data including channel information of the selected information data
and routing information for said end device; and 10 routing neans for
connecting the storage nediumunit t¥8/4§e end device, and for routing the
information data fromthe storage nediumunit and the distribution control
data fromthe nmanagi ng neans; wherein said storage nediumunit conprises:
menory neans for storing video and /or audio data as said information data;
15 tabl e neans for nenorizing a relationship between the routing
informati on and video and /or audio data stored in the storage neans;
pragram menory neans_fQr storin a b gontrol of the operation
of the storage nedi um°§n| &Jg%%%gécmm ling the nenory neans,
the table means and 20! i he rbgnanlmenbr ns-accordlng to program data

and for outputtBhg ohe'dr'no e cqntro bi ndla ‘he end devi ce; and at
udio data with

| east one inter
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the-routing information and control signal in t' g '@ .g re
packets to the routing nmeans and for receiving prog %ﬁ ﬁrﬁ)é operation
ts

of .the storage 25 nmediumunit in the form of fromthe

routing nmeans. 2. An information server syst : “g-ttalim 1,
wherein said information data as video aB@ /or audio data is divided in a
predet er m ned nunper .of data rou e he predeterm ned nunmher of
data groups s rgéyﬁgﬂ‘ qf s¢ EQdéﬁE@V\ﬁ d@?%iﬁ%g%'??r@ %’F‘?g?ﬁ&? nce
on a recor digigndfe us&d! eBhiphisi:d storage mediumunit and wherein said
routing neans delivers continudus video and /or audio data to the end

devi ce by swi tchiong enmore steragecnedium units for storing irfosnatiaydatadi um uni t's
to one or npre end- devic 27. 3. .. @ st for ser ornmation
ot o one ANFG TS iy manading;distbulth o fhe MoRiEgtiof Rt to =By o

nor e st orAgf ifRs BHEdeVides, vhlersih thé ﬂﬂaﬁd@f ﬁ§ ﬁﬁdr@rredéﬁlé demand datd TlafHg"9
means for managi ng di stribution of the information data to any one of the

end devi ces fo\nfermation dataselepted budaesxseedbtwhdlmmm daviee, andwheyeirno
i nformati on,data sel ected by the,user | de\u and,wher gi n
he nanag: ndere ATAEGHIG Aeais  PEIRHY HistaaoRy cantiel Haiey bfifgingh caBne
'S 2}‘ gr fefﬁzj ' 2” 6ﬁfbgﬁalbfcke>ﬁ oF fHe SslettatInfoRnafion G&ta?laﬁd' ﬁi'outih\g;t infdiniationfePsaiderid"

device; and

10 routing means for. connecting the storage medium unit to the end device,
and for routing the information data from the storage medium unit and the
distribution control data from the managing means;

wherein said storage medium unit comprises:
memory means for storing video and /or audio data as said information data;

16 table means for memorizing a relationship between the routing information and

video and /or audio data stored in the storage means;

program memory means for storing program data for control of the
operation of the storage medium unit;

control means for controlling the memory means, the table means and

20 the program memory means according to program data and for outputting one

or more control signals to the end device; and

~ at least one interface for transmitting the video and /or audio data with
the routing information and control signal in the form of one or more packets to
the routing means and for receiving program data for operation of the storage

25 medium unit in the form of one or more packets from the routing means.

2. An information server system according to claim 1, wherein said
information data as video and for audio data is divided in a predetermined
number of data groups, wherein the predetermined number of data groups is
recorded in a sequence different from the original sequence on a recording

30 medium in said storage medium unit and wherein said routing means delivers
continuous video and /or audio data to the end device by switching said data
groups from one or more storage medium units to one or more end devices.

R YRR



and routing neans for connecting the storage nedj devi ce,
and for routing the information data fromthe stpREFaAGENMENR SHERT and t he
distribution control data fromthe managi ng mean$; whe? di AU6a1888i nflior mat i on
data as video and /or audio data is divided in 15 P2 predet-ermi-ned fnurrber
of data groups, wherein the predeterm ne@7nunber 0 a recor ded

I n a sequenge differ romtheo I gi pal s ence on recordln pedi umin
sai d storag med|pt|ﬁ¥’§ %ﬁ%&ﬂ@ﬁ@ﬁ? &J W%me@é\dl%f' ebRRenuous

video and / @ A4 Bséﬁt 2o "HH% end device by switching said data groups

from one or rmre storage lumunits to one or 20 nore end devices. 4.

An i nformation senesor mose storageanedium units fari stofing infdrmatien data;sai d _

recording mediumis an agile d}ﬁzk and . wh r |n a flrﬁ ﬁortlon f sai d data
fithe

group i s % ecor ded"3RAAH0E MERNS KL Magaging ais tg)utlon)o ogpation.dataste amy g
remai ni ng pejel BFﬁ'né)Enﬁadé{llégg awlgél‘éﬂpﬂ"né"h?‘a Se@ilﬁﬁ PeEhriy rd IR Gbﬁ%lrfnq; 95@ of -

the disk. 25 . An | nformation server syst according to ¢
wherein the relatlag todnfdrovation datadseleacted g)yotmsuser thepughl hiscénd \deving, randa

head f t di t dth ' rt f he
Feproduced TR e MABSRBEIEATS OUthL At R ¢ AR cidiBo Bhennet o1
direction. @nforrgéﬁoh of tHe'SeIbE_dS A Yﬁétiéﬁ?lhﬁf’hlg&v' it g”iﬂfdrﬁ\aﬁioﬁ ot daid; end

wherein said video 30 and/or audio data are In a pre eterm ned
nunber &0 dalexiog; oups, and the video and/or audio data are divided in T

(T=2,3,4...) senten wher ei nds o nunber .of channel s,
Wherein i e prodde iAMDY TEADE fobFoRRpang: B, Siorabe Bustm G 1 1S 8t age
medi um uni t deRice! ahd R FaRtthg tHéCinformmdtio data from the storage medium unit and

the distribution control data from the managing means;

wherein said information data as video and /or audio data is divided in

16 a predetermined number of data groups, wherein the predetermined number of
data groups is recorded in a sequence different from the original sequence on
a recording medium in said storage medium unit and wherein said routing
means delivers continuous video and /or audio data to the end device by
switching said data groups from one or more storage medium units to one or

20 more end devices.

4. An information server system according to claim 2 or 3, wherein said
recording medium is an agile disk and wherein a first portion of said data group
is recorded on every N-ths (N = 1, 2, 3...) track of the disk, and remaining
portions of said data groups are recorded on remaining tracks of the disk.

25 5. An information server system according to claim 4, wherein the first
portion of said data groups is reproduced by moving a head in a first direction
and the remaining portion of the data groups is reproduced by moving the head
in a second direction opposite to the first direction.

6. An information server system according to claim 1-5, Wherein said video

30 and/or audio data are divided in a predetermined humber of data groups, and
the video and/or audio data are divided in T (T=2,3,4...) sentences, wherein T
depends on the number of channels, wherein the predetermined number of data
groups is recorded in the storage medium unit in such changed order that N

"
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28 (the) (N=1,2,3,4..) data group of the |ast sen o —he—wdgee—tat a
appears after the N (the) data group of the first ||SRFRIAGRMENMUSHEET d| n sai d
routing means deliver a continuous stream of vide data2x d AbG 888 device
by switching 5 said data groups fromthe storage term. um--t---betmen
virtual channel s. 29 video and/or- aud28 data are drvrded rir T

1 o R B b RS o W s BB ot
uni t in SUC*hffeii'atHGeﬂ &ﬁ%ﬁgaﬁpgo@ f (thBehrst ehtehod Nér(\cti w Saft Fodin

| ast sentence of the Vi pears after t ata group th
first sent emeanrsdeliveraecontinaiods rsdmarmgf video datieto thererad device byswitchingeam
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(57) Abstract

The present invention provides a system for serving information data such as video data to one or more users, comprising: one or
more storage medium units for storing data of said information data; one or more end devices for receipt of said information data by the
user; managing means for managing distribution of said data to said end device, the managing means being capable of receiving demand
data from said user and related to data selecied by the user in the end device, and which managing means output distribution control data
including channe) information of the selected information data and rouls information from the end device; and at least one ATM switch for
connecting the storage medium unit, the end device and the managing means, and for routing the data from the storage medium unit and

the distribution control data from the managing means.




