2 remai ning tracks of the recording nmedium by noving the head in a
second— di recti en—oppoest+te to the—+st di+ecton-

mediumunit according to any one of the clains 1-4, wherein 5 said data
groups reproduced fromthe recordi ng nmedium are supplied to an ATM
switch for (NPPME g a continuous video and/or audi o data RORERSOIBIS
plurality of end devices. 6. A storage nmediumunit according to any
one of the clainms 1-5, wherein sai d recordi ng nmedi um conprises and agile
di sc.. 3

32 STORAGE MEDIUM UNIT AND VIDEO SERVICE SYSTEM
HAVING A STAGGER RECORDING

Conventional cable tv systems deliver video data
from a distribution company through a cable to a number of
monitors 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 progranm 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 a monitor. In such

10 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
impossible to upscale the system after it has been

15 established e.g. at a distribution company. When the number
of members for such a system increases ad the number of
demanded videos is increased, a new interactive video systen
has to be built.

The present invention provides a storage medium

20 unit for recording of storing data, wherein the data are
divided in a predetermined number of data groups, wherein
the first portion of the data groups are memorized on every
N {N=1,2,3,...) track of a recording medium and the
remaining portions of the data groups are memorized on

25 remaining tracks of the recording medium.

The storage medium unit according toc the present
invention provides for an interactive video system wherein
the waiting time for a video~on-demand request can be
reduced. '

30 The present invention also provides a video
service system comprising



-"a storage nediumunit for recording video data, wherein said video
date—are—di vi ded in a ——p+redet erm ned nurber—of data groups, wherein

t he predet erm ned nunber of data groups are recorded in a 5
sequence different fromthe original sequence; and - at | east
one ATM swit KO3 cd with the data group fromthe st OCTEFPIRIAISuM
unit for delivering a continuous video data streamto a plurality of
end devices by switching virtual channels. 10

- a storage medium unit for recording video data,
wherein said video data are divided in a predetermined
number of data groups, wherein the predetermined number of
data groups are recorded in a sequence different from the

$ original sequence; and

at least one ATM switch supplied with the data
group from the storage medium unit for delivering a
continuous video data stream to a plurality of end devices
by switching virtual channels.

10 The ATM switch provides for delivering a
continuous video data stream. The basics and standards of
ATM (Asynchronous Transfer Mode) are laid down in
recommendations I.150 and I.327 as published on March 1993
by the International Telecommunication Union. ATM is

15 generally used for addressing a specific packet-oriented
transfer mode which uses asynchronous time division
multiplexing techniques. The multiplexed information flow is
organized into blocks of fixed size called cells. A cell
consists of an information field and a header. The primary

20 role of the header is to identify cells ﬁelonging to the
same virtual channel within the asynchronous time division
multiplex.

Further details, features and advantages of the
present invention will be described in the following

25 referring to the next drawings with shell diagrammatic
representations of embodiments of the present invention, and
wherein

&)

Fig. 1 is a representation of an entire system for
information on demand;
30 Fig. 2 is a representation of a first embodiment
of a storage medium unit;
Fig. 3 is a representation of a second embodiment .
of a storage medium unit;
Fig. 4 is a schematic representation of control
35 and data flow in the storage medium unit shown in Fig. 2 and
3;

-

Fig. 5 is a representation of a third embodiment
of a storage medium unit;
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4~—8yst ens +re—Var+rendal e,—Pernsyl vanta—USA) ; st or-age——redidm
units 20 (SMJ); end devices 40; a system rmanager 60 and navi gation
devices 30. ATMswitch 1 connects the storage mediumunits 20, the end
devi ces 40, WORS39908t em nmnager 60 5 and the navi gati on dePFUEESMIS, cach
ot her, selectively, by using virtual chagnel connections and data is
transferred to and fromthese conponents~in a form of ATM packets

consisting of a 5 byte celghghegdes ANFepfeddntLtidN %t a storage medium
unit corresponding to the storage medium unit shown in
Fig. 2, with a resulting flow of data groups;
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
end user device shown in Fig. 1;
10 FPig. 10 is a representation of an embodiment of
the system manager shown in Fig. 1;
Fig. 11 is a diagram showing basic reproducing
functions with staggered recording;
Fig. 12 is a diagram showing a mosaic menu functi-

)

Iy

15 on;

Figs. 13, 14 and 14A show respective record
formats of record tracks on a MO disc;

Fig. 15 shows a representation of reproduction of
data recorded in a staggered format according to Fig. 14;

20 Fig. 16 shows an example of multicasting;

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

Fig. 18 is a diagram of another example of a

25 segquence of communication steps in a preferred embodiment of
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

30 components may be combined into a single hardware component
such as a CPU where functions are time multiplexed. It

- should also be understood that connections between logic
{software) units can be more complex than is shown
- schematically in the figures.

35 Fig. 1 shows an entire configuration of a
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
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information and a 48 byte information field through ATM 10 user/network

| nterfaces provi ded betweer+~each devi ce and ATM—— -sw-tch 1. ATMswitch 1
has a conversion table of routing i nformati on such as Virtual Channel
Identifier and by changing the routing information of each incom ng ATM
packet t IVOE3I98¥t i ng | nf or mati on desi gnating the out put RETEPHENI4LS) 5
channel , the ATM packet can be transferred to ihe correct desti nati on.
ATM swi t ches are.known and further explanation is omtted here.

The interactive coppgs3Hhen, WakAMall, Benney16xRLA] nosAPC] A
specifically referti he' embodinent | . 20 Wher e %?aeogﬁﬁ-ﬁenéﬁﬁm?VCD

af
to
service is suppli@%ﬁf@m s 3¢ (sMv éh&bﬁdéeﬂ feGcf0ind FYFERR RANAGET,60
ot her appli cati onsndshatigatias deaticeisoppi.ngTMyswitchnt ocbhiécty ke @torage

eferred to as | ETROF unfte . Te’ o Hebibas°ut, BEP"LTEReH Hhrliper 6o,
the interactived confuthe snavigagion deviess @ to each other, selectively, by
" using virtual channel connections and data is transferred to
and from these components in a form of ATM packets
consisting of 2 5 byte cell header including routing
information and a 48 byte information field through ATM

10 user/network interfaces provided between each device and ATM
switch 1. ATM switch 1 has a conversion table of routing
information such as Virtual Channel Identifier and by
changing the routing information of each incoming ATM packet
to the routing information designating the output virtual

15 channel, the ATM packet can be transferred to the correct
destination. ATM switches are known and further explanation
is omitted here.

The interactive communication system will be
explained below, specifically referring to the embodiment,

20 where video-on-demand (VOD) service is supplied to users. It
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.

25 In the interactive communication system shown in
Fig. 1 video signals and/or audio 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

30 of which can communicate with the navigation devices 30, the
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.

35 Each set top box or end device 40 has an input device 44,
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



Fig. 1 video signals and/or audio signals are stored in SMJ s 20.
Several—enbedi nents—ef—a—SMJ 20 wi-HH—be deserbed- bet-ew+ra—detait —
In Fig. 1 end devices 40 are set top boxes, each 30 of which can
conmuni cate with the navigation devices 30, the system manager 60 and
can decode \WQO63M8 a preferably conpr essed according tc?mz
st andard) and/or audio data froma SMJ 2 and supply decoded vi deo

si gnal and/ or audi o signal to a nonitor and/ or a speaker systen142.

35 Each set 1P PO¥%redkiM ARUL rd0ras13n IRH! 18 hkkr {proferdily the e,

exanple a keyboard or renDte contr.ol . connect g ret

set top box is pRkA KRF S Fraphical process c%%ﬁrlﬁnﬁ?mbi%rbl’
generatl ng grapm;w&eﬂaiam&gemm;n the ATM packets. A viewer can input

instructions through the keyboard 44 or other suitable input
5 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
available video programs to any one of the set top boxes 40.
such information can be represented on the monitor 43 of the

10 set top box 40 in a graphical way or by text, or by a
combination thereof. Available video programs are video
programs which can be selected by a viewer. Such regquestable
information will hereinafter be referred to as service
items. An embodiment of a navigation device 30 is described

15 below in more detail.

The system manager 60 manages operation 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.

20 A major feature of an interactive communication
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

25 control software program dedicated to such set of operations
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 progran.

30 In the embodiment of Fig. 1, at least one of the
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

35 MO disc, while a delivery SMU preferably comprises an agile
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
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faciTTtate interacti on wth—the—user. Preferably-the... data for the

graaphi cal processing unit is supplied by the syst em manager through the
ATM packets. A viewer can input i nstructions through the keyboard 44 or
ot her suitabl VP8 5 Gevice through the set top box 40. AnPEREBWAMSt Of
a set top box 40 will be described be|OWIi€ detail.
Navi gati on devices 30 can provide information ©On avai |l abl e vi deo

progrags to any ﬁﬂfcﬁivbhguﬁgt%ﬁﬂh A arthive smel'Gldy 3186"BL' e Ak W siu
presented on %onnnlalvery purposes, the delivery SMU's are used for VOD
service. The system manager 60 downloads control software
program to the archive SMU and the delivery SMU for a copy
5 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
SMU is shown in more detail in fig. 18. The delivery SMU
stores necessary video data from the archive SMU according
10 to a command for the copy operation from the system manager
60, and in particular from the sﬁorage medium manager 62.

When the system manager 60 receives the demand
data from an end device 40, the system manager 60 outputs to
the ATM switch 1 distribution control data including

15 information of virtual channels for the selected video data
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

20 from the system manager 60 to the RAM 24 of the SMU 20
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
program for write-in operation stored in the RAM 24. Then

25 the software program for write-in operation in the RAM 24 is
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 operation of the
physical storage medium 21 according to the software program

30 for read-out operation in video service.

The interactive communication system preferably
comprises a plurality of (delivery) SMU's. In the system,
the necessary video and/or audio data of a particular video
and/or audio program is only copied from the archive SMU to

35 one of the delivery SMU's, if the number of end devices 40
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

-
L)



1b set top box 40 in a graphical way or by text, or by a conbi nati on
tereof— AyalIab+e—vrﬂee-ﬁ+ogran&—aPe—V|dee—————ﬁFegrans—mh#eh—e&n-be~—_
sel ected by a viewer. Such requestabl e information will hereinafter be
referred to as service items. An enbodi nent of a navigation device 30
i s descri beVO26B3% ow i n nore detail . The sy RCEMRMMULEr 60

manages operation of the I nteractive connynlcatlon system by managi ng
t he operation of the ATMswitch 1. An enbodi ment of the system nanager

60 . wll od fr ik i dHavVe ERUPLY- £r8fl the above delBy&fy sMu
feature of an interactive commu tion tem accor to |
preferred enbodlﬂrﬁn%fqm&ée% thFﬁvQﬁiiBﬁrYs,supﬁﬁt 2ﬁM%r the
restrictions on predéervined numhaed:fOEnahdevmeést hag'esthéepbsmmitqd to
25 control sof ( VEFESF %?%ﬁ%%‘ i, Vigest of 0AS3 rBtarapr e ", 0 o7
recei ving and/Sorpredetennined m bsodenamined based on certain
statistics or real time monitoring of the number of end
devices 40 requesting the particular video and/or audio
program at a specific point in time.
The preferred embodiment of the present invention
10 provides for the possibility that the number of end users is
monitored in run time and that the configuration will
dynamically change to prevent the system from overloading.
When the number of end users increases, a new delivery SMU
can be loaded from the archive SMU or another delivery SMU.
15 The system manager 60 preferably outputs backup
control data, for the situation that one of the delivery
SMU's malfunctions. Selected video and/or audio data is then
output by another delivery SMU, which is not malfunctioning
and is selected according to said backup control data. The
20 conversion table of virtual channels in the ATM switch 1 is
updated by the system manager 60 so that the input virtual
channel of a possibly malfunctioning delivery SMU is changed
to the wvirtual channel of another delivery SMU to provide
the same video and/or audio data from the second SMU.
25 A user selects the desired navigation service and
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
30 service item is downloaded preferably beforehand from at
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
35 30 may comprise video and/or audio information and control
data, either in graphical form, textual format or a
combination thereof, to facilitate the choice for the end
user.



r'eceiving and/or transmtting conponent can optinally handle t he

| neetAg—and/ or out goi ng—ee#runi cati on fol |l owrg-this down-| oad of said
control software program 30 In the enbodi nent of Fig. 1, at

| east one of the SMJ s 20 is an archive SMJ. In this enbodi nent the

ot her SMWO 9B30MBe del i very SMJ s. The archive SMJ st or e PGHENP6/01415

ki nds of control software prograns, video data and/or audio data. An
archive SMJ nay conprise as menory neans a taﬁ% or 35 MO disc, while a

remory Teans. A MD disg | 3 Fek dest ficke I8l et pie ot
than a tape. Eachthrough the mfvé%? GAUdS Srome$hecpannt bY ppeinting %ﬁ@
data of the desired video program with a pointer in the monitor 43 or by
) entering the identification data corresponding to the -
5 desired program, if displayed on the monitor 43, the
identiftication data is supplied to the system manager 60 by -
the end device 40 via ATM switch 1. Such identification data
may be a public address in case that the system manager 60
is connected to public ATM network. The navigation data may
10 further include video data obtained from SMU 20 or
navigation device 30. The navigation data down-loaded from a
navigation device 30 can also contain information on other
selectable navigation devices 30.
In a not shown embodiment an end device 40 can be
15 connected to a navigation device through a public ATM
switch, in which case such a navigation device can be
selected through a public address. Through such a public
navigation device it would also be possible to choose other
navigation devices via the first publication navigation
20 device. :
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
25 system manager 60 also downloads a VOD-software program for
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
30 video program allocation, for example in the form of a
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 .
35 to reproduce the selected video program.
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
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delivery purposes, the delivery SMJ s are used for VOD service. The

syst em manager 60 downl oads control software programto the archive SMJ

and the del We96Bo®e for a copy 5 operation fromthe archi PETERSM#HSone of
the delivery SMJ s at the beginning of or in advance of a video on

demand service. The installation of a del &ery SMJU by the archive SMUJ

Vi det dat a1 1 omAeced, HY. b eh8. athird 4 T sSaErinnd WS N ERRE

oper ation from tdetaidd Sherxepyoduced video and/or audio data is supplied
to ATM interface 29.

As explained earlier the physical storage medium
5 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
and/or audio data preferably divided into cells each
containing 48 bytes with the routing information stored in

10 the memory of the SMU 20 in the form of ATM packets and
outputs the same to the ATM switech 1.

Control data from the controller 26 such as
control information for the end device 40 is supplied to the
end device via the ATM interface 29 and the ATM switch 1.

15 Control data from the end device 40 such as a required play
mode is received through the ATM switch 1 and the ATM
interface 29.

The ATM switch 1 routes the ATM packets between
the end devices 40, the SMU's 20 and the system manager 60

20 according to the routing information attached to the ATM
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,

25 the virtual channel connection of the public ATM switch is
established by using a public address at the start of the
service.

for

In VOD operation, an end device 40 outputs control

data requesting a play mode, such as normal play, fast

30 forward play, reversed play, fast reversed play, still
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 systenm

35 manager 60 outputs control data requesting the selected play
mode to the ATM switch 1 through the ATM interface. SMU 20
reproduces the selected video data in the selected play
mode. As a variation, the control data requesting a play



60, and in particular fromthe storage nedi um manager 62. When
t he system nanager 60 reeetwes-the demand dat-a from an end devi ce 40,
the system manager 60 outputs to the ATMswitch 1 distribution control
data including 15 information of virtual channels for the selected video
dat a pr oduNQP6PW! t he recei ved demand data and an addr esSPGHVERS$BI4IS end
device 40. Next, the delivery SMJ outputs the sel ected video data with
the routing information for this end device %0, A software program f or

write-in operatiog.l 0846Fa eexﬁly gqk M
24 of the SMJ 20 Boa%eggﬁgb%ogy op%?%{%n@%%] t egvesﬁ)é%aggt girgg?)gf%gr]rre .
The CPU 22 of SMF 8QY 20 controls wite-in operation of the physi cal

storage nmedium 21 accordi n@nt 8asécos PRI iong) aded phiyeicali €ordge
operation stored in_the RAM24_ T 25 .t he, saftware programfor.wijfe-in
oheration in the BAMLIR g8 prerstdBly 3 idka Sdd e Bl Bk RISE {8 pdke
operation by S5degilleckbanhr thet dthey mentinned; @hysddads storagecnediung cAs
) an alternative an MO-disk can be used , on which information
is recorded in a staggered fashion, which will be described
hereinafter.

The system manager 60 functionally comprises one

10 or more storage medium managers 62, a storage medium group
63 including one or more service item groups 64 and one or
more service item providers 65, a service routing manager 66
and a program manager 67. Each storage medium manager 62 may
contain static data and/or dynamic data with respect to each

15 SMU 20 under its control. The static data may comprise for
example type, costs or recording capacity of each storing
medium unit 20. The dynamic data may for example include
status information such as whether or not the SMU is
occupied by video and/or audio data and whether or not it is

20 being in use, or whether or not it is malfunctioning.

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,

25 such as potential number of the end devices 40 that can
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

30 forward, fast reverse etc. The storage medium manager 62
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.g.

35 table means, and the regquest from the storage medium group
63. Further, storage medium group 63 controls down-load
operation of software programs to one of the end devices 40
in response to a regquest from this end device 40.



starts. The CPU 22 controls read-out operation of the physi cal storage
medtdum-21 accor di-hg—+e—t-he- sof t ware—progr am-30-—f or read- cut—ogperation in
video service. The interactive communication system preferably
conprises a plurality of (delivery) SMJs. In the system t he necessary
vi deo and/ o WQER6808dat a of a particul ar video and/ or audPSTEPOHPMHE | s
only copied fromthe archive SMJ to 35 one oﬁﬁthe delivery SMJ s, if the
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the = other hand, the negggg%iy videosaﬁg?%?t ug?o a?%a%gﬁa SO na

62, each storage medium manager 62 may propose a suitable
SMU 20 belonging to each storage medium manager 62 for the
video service to the storage medium group 63. A storage

S 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
satisfy the request of the storage medium group 63. More
specifically, the service item providers 65 request

10 assignment of one of the SMU 20 to the storage medium
manager 62 via the service item group 65. The service item
group 65 also control the down-load operation of control
software programs originally provided from the program
manager 67, which manages all control software programs to

15 be used in the system and delivers each devices updated,
suitable, and effective prograns.

The service item group 65 can down-load a suitable
down~loadable software program to the set top box acccrding
to the table therein representing relationship between

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

25 Even if the storage medium manager 62 is
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

30 medium manager 62.

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

35 medium is installed in one or more of the SMU's. At the
beginning of the video on demand service, the video and/or
audio data of the selected video pregram or video program
with possibilities of VCR functions from end device 40, is
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7 copi ed fromt he -archive—SM+ or from t he-abeve—deli very SMJ to
one or nore of the other delivery SMJ s, if nore than the pr edet er mi ned
nunber of end devi ces have the possibility to sel ect the particul ar
video or audiWOIBWEm The 5 predeterm ned number can be

based on certain statistics or real tine nitoring of the nunber of
end devi ces 40 requesting the particul ar Video and/ or audio program

at a specific poigédpiéa t#¥n the archive quTgﬁ ar&éﬂwﬂ( esihp%d‘r%ms%gkhla
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dynanlcally changend toprandia data dpsthe playh node  vegiaixed by a set top box
40 under control of the system manager 60. The system -
5 manager 60 provides for changing the virtual channel, if the
full VCR function is requested by the end user, so that such .
end user is connected to an SMU with a hard disc enabling
the full VCR function through the virtual channel. In the
case, vhere an end device 40 is supplied with information
10 from an MO-disc on which this information is recorded in a
staggered fashion, and the end device for example regquest a
fast forward or fast reverse play mode, a separate SMU
containing an agile hard disc can be employed. This may be
advantageous, when time will lapse between the request and
15 the moment another virtual channel delivering this play mode
becomes available. When the agile disc is employed
intermediately, this agile hard disc can be engaged at a
time pointer, corresponding to the time pointer of the
virtual channel in use at the time of the regquest, can be
20 speeded up or slowed down, and can conseguently be
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
25 staggered fashion.

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

30 delivery SMU which does not include an agile storage medium,
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

35 switch 1 then provides the video and/or audio data in the
required 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.



VWhen the nunmber of end users increases, a new delivery SMJ can be
l-eaded—+om t he—arehive—~SMJ or anRether delbwvery SMJ- 15 The
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situation that one of the delivery SMJ s mal functions. Sel ected video
and/ or audi VOIMIMN8s t hen out put by anot her delivery SVBCTERI4ISs not
mal f uncti oni ng and is selected according to said backup control data.
The 20 conversion table of virtual channelst3n the ATMswitch 1 is

updat.ed by the systen1nangﬁﬁé 80a: i%ftégiﬂﬂﬂ¥ga€%%ﬁf%%tahl}%ﬁ?ﬁnel of a

possi bly mal functioni ng de ve;g I s changed VI T channe

of another del i peEvesp ths spg ces 4G, theSXstRD RanRoer §0danddthe
fromthe secondsfitiys 285by using theé tHisTe SRIAC ighdif e Figed 1Rk Y8t ban

orovi ding the (SEPLAIARR, hafefBfels f 1iic o BiPd Y8u8Y) "Forlents
sof twar e progPapeiectedsppijenpy cabhingfthe idantdficadtion nanber 678301
identification gdarrespbn@iAgNEb Ehé MméVAd and provided from one of the
navigation'devices 30 at time 0:09, one of the service item
providers 64 (SIP-1) is designated by the identification
number.
io The service item provider 64 (SIP-1) then checks
the present time and obtains from the table therein the next
available time point 0:10 as the starting time of the movie,
distribution control data including the number "2v
designating the SMU 20 storing the video andfor audio data
15 if the movie and the number "2" designating one of the
service item streams (SIS) from the SMU 20 making the movie
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
20 number "2%, virtual channel number "21" and the end device
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)

25 s0 that the relationship between input virtual channel
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
requested movie is provided to the end device 40 (STB-2)

30 from the beginning at time 0:10.

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*

35 designating the SMU 20 having full VCR function capability
and the number "1™ designating one of the service item
streams (SIS) from the SMU 20 designated by the number "4




30 service itemis downl oaded preferably beforehand from at | east one
navi gati on devi ce 30—setected by the end device - 46+ The nonitor 43 of

end devi ce 40 displays such a nenu of the avail able service itens and,
i f necessary, corresponding i dentification data thereof. A nenu from

navi gati on déVP@Q“”@E

contr ol dat a,

30 may conprise video and/or audio i nf SCHEPPIMS(
either in graphical form textual format or a

conbi nation thereof, to facilitate the choice for the end user.
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with the SIS number "1%, virtual channel number "28" and the
end device number "STB-1".

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 wvirtual channel
number "28" for the service item stream (SIS) and the output
virtual channel "7" for the end device 40 (STB-1) is
established. Therefore, the data stream of the reguested
movie is provided to the end device 40 (STB-1} with full VCR
function.

Such an interactive communication system as
outlined above is suitable to be used as a platform for a
plurality of server-owners, navigation device owners, system
manager owners and users simultaneously, where one party can
for example exploit one or several SMU's 20, as well as a
systen manager 60 and/or one or several navigation devices
30.

In Fig. 1 the entire system is configured around a
single ATM switch 1. Application of more than one private
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.

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
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 26 controls the storage
medium 21 and other operations of the SMU 20 according to
software programs stored in ROM 23 and an additional control
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&———— —tf—a—user sel eets—a-vi dee—and/ or—audi 0 pregram———t hr ough
the input device 44 fromthe nenu by pointing the desired video program
with a pointer in the nonitor 43 or by entering the identification data
correspondi ryowE3aMe® 5 desired program if displayed on t HREHEMMMIS 43

t he identification data is supplied to the-system manager 60 by t he
end device 40 via ATMswitch 1. Such identifi*®ation data may be a

1 o AR ECRRch ot SASIRU5k oo, 2o apACPREEL S .
obt ai ned from Sveteovedrin thimmepanyoeLddhec 8MY020.The navi gation data
down-| oaded from a navigétpiysital GtotrdgeiReditnh 22NpRifaryfcénEding) on
other sel ectggi“e,iggviggﬁé ,O rLuq:eVéaCnesal?é% contain control software program
5 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
resident software such as an ATM drive, an MO disc driver.

10 The microkernel operating system functions as a basic set of
instructions, capable only of the most elementary of
communication cperations, e.g. down-load of control software
specifically tailored for subsegquent communications to be
performed by the SMU 20. The ATM driver is used for

15 establishing communications through the ATM interface 29.
The MO disc driver is responsible for the mode in which the
physical storage medium 21 functions which will be described
hereinafter. The controller 26 also contains a table 25, in
which relationships between virtual channels and end devices

20 40 are established.

The ATM interface 29 may communicate with the ATM
switch 1 in a full duplex mode, where the ATM interface 29
can simultaneously handle incoming and outgoing ATM packets
28. In Fig. 2 such an ATM packet 20 is shown to contain a

25 header portion A, usually comprising five bytes, and an
information field portion B, usually comprising forty-eight
bytes.

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

30 buffer.

Fig. 3 shows a SMU 20, where bus 27 is divided
into a separate control bus and a separate data bus to
provide a high throughput.

Fig. 4 shows a schematic representation of control

35 and data flow in the SMU 20 shown in Fig. 3. Here
distinction is made between incoming and outgoing video
and/or audio data and incoming and outgoing control data and
incoming control software program to be down-loaded.



I'h a not shown enbodi ment an end device 40 can be 15 connected to a

navi gati on devi ce t hr-eagh—a—public ATM sw tch.. i-n-whi ch case such a
navi gati on devi ce can be sel ected through a public address. Through
such a public navi gation device it would al so be possible to choose

ot her navWRWWMBdevi ces via the first publication navi gaRPCHEF6RBIS

devi ce. The system nanager 60 d -l oads a VOD software
program for end devices 40 corresponding to a-sel ected vi deo programto

the end device 40geghlftitBepayRées JRNAMR %Q;ar{or ra%ggbvaacwea&'éécgﬁtda%
Th ager oads a

data fromthe set top box 40 e 25 system m al so down
VOD- sof t war e pr ogPRfh Boftware; REOgsaRs exen: dif EheHe) PASkess: are skranskarred

video programto to sahe SMU 20 or ssdke ohbtlVidusiiceh 40, Bhould Na¥e sEiffexent
Sppropriate sorv FRUCEo ASEERE0IOR £F fhel Hoaddt €0 B4C dSifsfRRIsname trem -
al | ocation, forSeeaspl otherehe formof a
: 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
from the SMU 20 directly through ATM interfaces 41 to the
10 end devices 40. In this case, the system manager 60 may be
connacted to the ATM switch 1 or the controller 26 may
replace the function of the system manager 60.
Fig. 6 shows a SMU 20 corresponding to the
embodiment of Fig. 2, where the method for reading and
15 outputting data segments from a physical storage medium,
e.g. a disc is shown. As an example data groups are output
via three virtual channels, which channels could alsc be
formed by separate physical channels. In this figure the
principle of reproducing staggered recording data, which
20 will be further described hereihafter, is shown. The SMU 20
shown here contains a buffer 210 and a timer 211, where the
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
25 equals three in case of Fig. 6. Bach sentence is divided in
a predetermined number N of data groups and N equals four in
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 (where n = 1, 2, 3, 4...N) data group
30 of the first sentence is followed by n-th data group of the
Tth, T-ith,....., and T=-(T~-2)th sentences sequentially, as n
is sequentially increased, as shown in the upper left side -
of Fig. 6.
The video data recorded in the above manner is .
35 sequentially and cyclically reproduced from the storage
medium 21. The n~th data groups of the respective T
sentences are sequentially stored in the buffer 210 and
output to respective different virtual channels through the



table, in the SMJs 20 and provi des distribution control data i ncl udi ng
t-he—rfoermat i on of the—eharnel and—the - —routi-ng—-nfor mtieoA——e .
corresponding to the selected video programto the selected SMJ 20 so
that the SMJ 20 operates 35 to reproduce the selected video program
A control | eWQ@®6730808& he SMJ 20 control s the physi cal st oPETEPMEIALEN 21
so that the physical storage medi um 21 rfproduces sel ected video data
in a play node W96/ 30908
PCT/EP96/ 1415 amyq jnterface 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 Pig. 7, so that
N x T data groups are continuously 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
controller 36, formed by a CPU 32, a ROM 33, a RAM 34 also
10 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
address of available video programs, and also an ATM
interface 31. The controller 36 controls operation of the
15 navigation device 30 according to programs stored in ROM 33
and RAM 34. The navigation device 30 down-~loads navigation
software programs to the set top box 40, when the set top
box 40 requires a navigation operation to the navigation
device 30. The navigation device 30 then provides
20 information relating to available videoc programs and
identification data thereof to the set top box 40. Public
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
25 communication system has a plurality of navigation devices
30, which handle for example a Japanese version, an English
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
30 45, a RAM 46, a ROM 47 and an MPEG decoder 48. CPU 45
controls operation of the set top box 40 according to
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
35 video data and/or audio data, supplied via the ATM switch 1
and supplies video data, if necessary combined with data
from a graphic processor 49 through a video RAM memory 50 to
the monitor 43 and supplies audio data via an amplifier 51



9 sel ected by the end device 40 as described belowin nore det ai |

The reproduced vi deo andrer—audi 0 data i s suppl i-ed to ATMinterface 29.
As expl ai ned earlier the physical storage nmedium 5 rmay conprise a hard
disc, a MO disc or tape on which a video novie i s recorded.

An ATM i nt er W0 e6/8008 0nbi nes t he reproduced vi deo and/ or PODIEPIS/ON4IS
preferably divided into cells each contagﬁbng 48 bytes with the routing
information stored in 10 the nmenory of the 20 in the formof ATM

packet,s and hgs ATe h : r ol
g#*er yLEeE £2! ﬂﬁég? oduces  demand a

data fromthe contr C contr
device 40 is supf9eerd i(;xg FRD nsté'ﬁﬁtél@\'f daty %PE% MQ% &hﬁa&é&'bgaﬁﬂd“
the ATM switch l.or a similar device by the user. Such demand data is output

via the ATM interface 41.

5 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-loaded to the set top boxes 40 and/or the SMU's
20, an ATM interface 61 and memory 71, e.g. in the form of

10 table means. The CPU 68 controls operation of the systenm
manager 60. The system manager 60 provides operation
software to SMU's 20 and set top boxes 40 and updates tables
for data representing a relationship between input virtual
channels and output virtual channels in the ATM switch 1.

15 such a system manager 60 can perfornm all functions described
above relating to the storage medium manager 62, the program
manager 67, the service item providers 64, the service item
group 65 and the server routing manager 66.

Fig. 11 shows a sequence of scenes, where said

20 sequence can be accomplished by displaying video data on
various transmission channels. In this example twelve
(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

25 physical storage medium 21 containing the staggered
recording data and output via these virtual channels in a
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

30 so that a simple VCR function can be realized. For example,
by switching from channel 1 to channel 2 while the scene '2'
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

35 displayed, the scene '5' will next be displayed thereby
creating a reverse mode. Such switching between virtual
channels can be done by updating the conversion table of the
ATM switch 1 under control of the system manager 60



15 Control data fromthe end device 40 such as a required play node i s
r ecetrved—thr ough t+he—AHMsw t ch —-anrd-the-AFM ——interface- 29

The ATM switch 1 routes the ATM packets between the end devices 40, the
SMJ s 20 and the:system manager 60 20 according to the routing information
attached to WQ9630908 packets. The conversion table of thePOTEPSI4IETM

switch 1 is updat ed by the systen1nanager g In the not
shown enbodi nent wherein a public ATM witth is used in conblnatlon
with the private aaEdridting o 8 itﬁﬁéacﬂﬁﬁﬂ

public ATM switch i,s esta§F ﬁ ﬁtﬁy using a %P}c a ?%é@- the Brt

of the servj @¥itching between Rels ob%r (té\ﬁ @gtmgal
out puts control sequhtaa ltquueahesgwﬁl:plng m@pmg&m R thlelkeghehbe

27 or e Sobe o VHRE SR, L8R bR 6 R oSl dhamn P U1 e TOCE
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
taken from a sequence are displayed on monitor 43. A user
10 can in this way select a starting point, other than the
beginning of a f£ilm, by issuing a corresponding demand
through the input device 44. Such a mosaic function can of
course also be used for visualizing a menu of service items
selectable through one or several navigation devices 3, e.g.
15 title frames of several selectable video programs, where
such selected scenes for mosaic function can be displayed by
switching the virtual channels on a real time basis and
storing these into the videc RAM 50 simultaneously or by
reproducing the video data previously stored in the SMU 20
20 as mosaic video data. Next, recording formats of video data
on a physical storage medium 21 will be explained, referring
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
25 from the center of the physical storage medium 21. Here, the
physical storage medium 21 is formed by a MO disc. Data
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
30 this representation of sequence 92 denote the order, in
which head 90 reads the data groups from the physical
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
35 inbound pass over the physical storage medium 21. In this
way no time loss occurs between the end and start of a
sequence of data groups, to be sent to the controller 26 of
the SMU 20 (see Fig. 6) and a continuous flow of data groups



an ATMinterface 41 according to the node selection on the | nput devi ce

44 by the user. The ATMswtch 1 then-routes -~ the control data to the
system manager 60. The system 35 nanager 60 outputs control data
requesting the sel ected play node to the ATMswitch 1 through the ATM
i nterface. SNNOBE3098 [ cproduces the sel ected video data in B 1%d
pl ay node. As a variation, the control daEg requesting a play
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in the order, required by the controller 26 of the SMU 20 is
ensured. Because of the continuous flow of data groups a
buffer memory of only a small size is required.
Video data, which is to be recorded in a storage -
5 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.
In Fig. 14 first and second video data with the
10 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
interleaved. The first video data is used, when the set top
box requires normal forward, fast forward, or stepwise fast
15 forward play mode. On the other hand, second video data is
used when the set top box regquires reverse play mode.
Furthermore it is possible for the data groups of the first
video data to be recorded on every other track of the disc.
The data groups of the second video data are stored in
20 remaining tracks of the disc. Then the recorded first video
data is reproduced from every other track of the disc by
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
25 direction. It is also possible to reproduce the second video
data in the reverse if the first direction after the first
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
30 accordance with MPEG standard, the second video data should
be encoded in the reverse manner of the first video data. In
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
35 is minimized, both for forward and reverse play, as the
forward data groups (1F, 2F, 3F, 4F etc.) are recorded in
every fourth track in a similar manner to Fig. 13, while the
reverse data groups {12R, 11R, 10R, 9R, etc.) are recorded



node can be routed fromthe end device 40 directly to the SMU 20.
a—ease—ef—VCR opt i-ors+—the- physi-eal—st orage- —edi um | s—preferably- a
hard di sc, as such hard disc is nore 5 agile than the other nentioned
physi cal storage nedi unms. As an alternative an MO di sk can be used
which inforreddesese8 is recorded in a staggered fashion, wWRCITEPMAUIY e
descri bed herei nafter. The_system nanager 60 functionally
conprises one 10 or nore storage nedi um man&der s 62, a storage nedium

group 63 I NGl ng id’é;res 6,5'19* Bres' ¥-b§5el:§:§%9§0“9is§4ixgné’v&fbe Sfuren

nore’ service item pI'OVI service'ro

progr am manager E@ciEadhiag fheydistanes rEnkher hﬁidnﬁwemeﬁ%&ﬁ Mininmigzedc
data and/or dynagt ceisidtéages fof %ﬁeatismaeaﬁhnlse&ﬁbwwﬂde&dﬁ HeoNtrol .

The static data ma co?rggl ste 6fipr - an%xggphre‘dt;;a?,sﬁo a Qﬁ rec rd| n%ide

capacity of eacH®
5 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 sequence shown in
Fig. 14, and by receiving from and sending to different

10 virtual channels, respectively in order to obtain forwara
and/or reverse play modes, for which purpose data are
recorded in the staggered fashion, described referring to
Fig. 13, 14 and 142 as examples.

Multi-cast functions will be explained, referring

15 to Fig. 16. In the multi-cast function the system manager 60
as shown in Fig. 1 also manages distribution of video data.
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

20 transmitted from one of SMU 20 to or reguested from other
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

25 40 requesting the video and/or audio data which are
generated in response to the received demand data. For
example, if an end device STB-3 reguests same video data
“video 1%, "“video 2", and "video3" as requested by and
transmitted to another end device STB-1 from the SMU 20

30 through an input virtual channel *vc 1" and an output
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

35 the header corresponding to an output virtual channel "ve7®
but also the header corresponding an output virtual channel
nyc8” designated by the end device STB-3. Therefore, the ATM
packets containing "video 1", "video 2" and *"video 3" are

, on



medi um unit 20. The dynam c data may for exanple include status

I nformati on such as whether—or not the SMJ is occupi ed by video and/or
audi o data and whether or not it is 20 being in use, or whether or not it
i's mal functioni ng. The storage nedi um group 63 outputs a
request for WO¥SMEnnent of a SMJ 20 to the storage nedi um PETERSPI4ISL ON
basis of the requirenents fromthe end devices, 40. Such requi renent can
be specified by the statistical information, such as potential nunber

of the.end devi cesuppl1idal t6aBoth of XML End YeWiths 102 siBLLAhRat iFE- rame
or length of videQs. +Rh3 raﬂ% O her possible requirements nmay be whet her
or not any englgg&igg gﬁs § a possibility to select the nore

conpl ex play node such as nTheiseguendm\cf aohmundlcation,f egbwn?»gn}‘l?g lrﬂz,
20 or | Sulabl o gi GobreseRtSlE Wechofl RANEY How of ViR afa tigk & s -
63 for the vi deg g@r g'Pcé gt top bex A ik mstabldshedeoFArey, t bnsstep Q,da a
and/or dynanmic user informs a set top box 40, denoted by STB, through his
input device 44, that he wishes to gain access to the
system. The set top box 40 replies by asking the user in
step 2 what kind of service, like video-on-demand, games oOr

10 just television, the user wishes to select. Such selectable
options may be stored in memory of the set top box 40. Next,
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.

15 Description below will relate to the case, where the user
has selected a video-on-demand service menu, for which one
or several navigation devices 30 are suitable. Nevertheless,
only one navigation device 30 is represented in this figure
for clarity.

20 In step 5 navigation device 30 provides set top
box 40 with a menu of selectable video services, to which
the navigation device 30 can gain access. In said menu
options can also be included, referring the set top box 40
to another navigation device 30, which can gain access to

25 other video services. In the next step 6 set top box 40
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

30 step 8, vwhereupon navigation device 30 supplies a new menu
of selections to set top box 40 in step 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

35 select, vhich is represented by step 11. Set top box 40 in
step 12 reguests 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



data with respect to each SMJ 20 contained therein, e.g. 35 table neans,
ant—the—+equest fremthe—storage—medi-umgroup—. _63. Further storage

medi um group 63 controls down-| oad operation of software progranms to
one of the end devices 40 in response to a request fromthis end
devi ce 40. WO96309080 96/ 30908 PCT/EP96/01415
PCT/ EP96/ 01415 11 In case

of a plurality of storage medi um managers 23

item provider 64. In step 13 service item provider 64 first
request service item group 65, denoted by SIG, to provide
set top box 40 with control data necessary for optimum
handling by the set top box 40 of the video stream to be
5 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
the first play command is issued to the service item
provider 64. In step 16 service item provider 64 locates the

10 first available video stream for the request, which in this
case originates from storage medium unit 40, denoted here by
SMU1, and sets ATM switch 1, denoted by ATM SW to connect
said storage medium unit 20 and set top box 40 by re-writing
the virtual channel table in the ATM switch 1. In steps 17

15 and 18 the requested video stream is routed through ATM
switch 1 to set top box 40, where the requested video
program can now be displayed on monitor 43.

In Fig. 18 dynamic reconfiguration of the systenm
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 SMU1 waiting for data. In line 15 the
SMU installer requests SMU2 as source to start providing
data to SMUl as destination. In line 16 the regquested 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



62, each storage nedi um manager 62 may propose a suitable SMU 20

bel ongi ng to each storagemedrum manager 62 for the vi deo service to

t he storage nedi um group 63. A storage 5 medi um manager 62 will ask

anot her storage nedium nmanager 62 to propose a suitable SMJ 20,
request ed by Mﬂpage medi um group 63, if said storagcPGRERIMI4IS
manager 62 can not sati sfy the request of ,the storage nedi um group 63.
Mor e specifically, the service item provi 84rs 65 request 10 assi gnnent

f .of the S i ja t i
of one.o e th@véo(;é;&.ﬁsﬁ&g%mbunggeg gagﬁﬂ)gﬁ%% service

itemgroup 65. The servjce | gr,0 SO_CO d - | oad
operation of cont?%‘l’“esée‘go’f{% ﬁﬁ‘o&l‘gg\?e@r by £hel Fopleving c¥aimm.t he
pr ogram manager 67, which manages all control software prograns to 15
be"used in the system and delivers each devi ces updat ed, sui table, and
effective prograns. The service itemgroup 65 can down-|oad a
sui tabl e down-| oadabl e software programto the set top box according



It'o the It‘mlmtu““nﬁum"ml;gietng%ng rel atlronshl p bet weeg r20 service it\?lmded

fromthe *sefvi te Mtetn provider, the service itemgroup 65 can decide
whi ch down- | oadabl e

software is suitable for subsequent operation of
the set topWO969998 aceerdi-ng.ta the table in the service |P&{@W‘5 25

Even if the storage de'ﬂﬁlsﬁﬁEiQMS @EE I functioning, the

mal f uncti oni ng storag neleEPMﬁH@ger y be restored while the SMJ
20 outputs video and/ or autio ehat as reproduced vi deo and/ or audi o
data’is directly output to the ATMswitch 1 without routing by the
storage 30 nedi um nanager 62. Next, full VCR functions, for
exanpl e fast for- ward, reverse, fast cexrmse and still play node wll
be explained. In the full VCR function, an agile storage medi um

for exanple a hard disc, is used. The agile storage 35 nediumis installed
nore of the SMJ s. At the

in one or

10

15
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25

30

1. A storage medium unit for recording of storing
data, wherein the data are divided in a predetermined number
of data groups, wherein the first portion of the data groups
are memorized discretely on a recording medium and the
remaining portions of the data groups are memorized on
remaining parts of the recording medium.

2. A storage medium unit according to claim 1,
wherein said predetermined number of data are recorded in a
sequence different from the original sequence.

3. A storage medium unit according to claim 1 or
2, wherein said data are video and/or audio data.

4. A storage medium unit according to claim 1, 2
or 3, wherein said data consists of first and second video
and/or audio data, said first and second video and/or audio
data having the same content, wherein the first and second
video and/or audio data are encoded in a mutually different
direction, wherein the data groups of the first video and/or
audio data are memorized on every other N (N=1,2,3...) track
of the recording medium, and wherein the data groups of the
second video and/or audio data are memorized on the
remaining tracks of the recording medium.

5. A storage medium unit according to claim 4,
wherein said first video an/or audio data are output as
forvard video and/or audio data in a reproducing mode and
second video and/or audio data are output as reverse video
data in a reproducing mode.

6. A storage medium unit according to any one of
clainms 1-5, wherein said data are divided in T (T7=2,3,4,...)
sentences, T depending on the number of channels, wherein
the sequence of the data groups is changed so that the N(th)
{N=1,2,3,...) data group of the last sentences of the data
appears after the N(th) data group the first sentence.
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7. A storage medium unit according to any one of
claims 1~6, wherein the first portion of the data group are
reproduced from every other N(th) (N=1,2,3,..) track of the
recording medium by moving ahead in the first direction and
wherein said remaining portion of the data groups are
reproduced from the remaining tracks of the recording medium
by moving the head in a second direction opposite to the
first direction.

8. A storage medium unit according to any one of
claims 1-7, vherein said data are vide and/or audio data,
wherein said data groups reproduced from the recording
medium are supplied to an ATM switch for delivering a
continucus video and/or audio data stream to a plurality of
end devices by switching virtual channels.

9. A storage medium unit according to any one of
clairs 1-8, wherein said recording medium comprises an agile
disc.

10. A storage medium according to any one of
claims 4-9, wherein the first and second video and/or audio
data have the same content but opposite time relationship to
one another so that the data groups of the first and second
video and/or audio data are recorded on the recording medium
in an interleaved way relative to one another.

11. A storage medium unit according to claim 10,
wherein said first and second video and/or audio data are
recorded on the recording medium after changing the sequence
of the data group of the first and second video and/or audio
data respectively.

12. A storage medium unit according to claim 7 and
10, wherein the first video and/or audio data and the second
video and/or audio data are reproduced as forward video
and/or audio data and reverse videc and/or data
respectively.

13. A video service system, comprising:

- a storage medium unit for recording video data,
wherein said video data are divided in a predetermined
number of data groups, wherein the predetermined number of

“ﬁﬁiiini‘iilﬂi“li‘mn




and[g_r_a“"m,mm“m”'l””mpl ay rmde required by a set top box 40 under

control of the 'sy#t em manager 60.—Fhre—syst em—5—manager 6Q _provi des for

changi ng the virtual channel, |f t he full VCR function is requested by
the end user wehsksbsust SL connected to an SMJU with a hard
di sc enabling t he fa &/%Trﬂﬂs BEEN Zr ough the virtual RCEEPSSI014ISN t he

case, where an end devi WMH}-} nformation 10 from an
MD-di sc on which _this informationT ded in a st aggered fashi on,
and t'he end devi 88%RoSTERRRpRES rTegRIted: in afmﬁxei\@e\ﬂfa&@f%eﬁés%rwv&
pl ay node, a seperiqenﬂmeéugﬁwiadﬂang an agile hard disc can

enpl oyed. This may be eous, when tine wll |apse between the

request and 15 the noment \R’H M swdtodl supplied withhese st M0de
becones avai | abl SFOYRefremcthnyistorlige. red QM A ed £or dhﬁg&;rgﬁ%at ely, this

agile hard dlssédﬂti’ﬁu&mla&lﬁiﬁ tinme pointer, corres g to the
ti-me pointer of we 1reiVds tu t%anng]trem§g Pﬁﬁﬁa“ﬁ\é of end devjiomss |
can be switch ng Virtual channels.
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20 speeded up or slowed down, and can consequently be di sengaged, when
the tine pointer _and speed of the—agile —dise—eofrespona—tottat of

anot her virtual channel delivering information in the sel ected play
ffode from an M- di sc containing information recorded in a forward or
reverse 2581 d fashion. When a set toppopEPSdI4BqUI I €S
sinple VCR unctions such as stepw se fast forward node or stepw se
fast reverse node, these sinple VCR functions can be per formed by

anot her delivery SMJ 20. In this case, the delivery SMJ whi ch does not

i ncl-ude an agil e storage nedi um for Qéz& e outputs video and/or audio

data recorded in agir ~ger QR fy mat I!— be--descr-rbed'
in a nunmber of s thr Nes A

I

respective time deljays@bdt > virt hdnhel €1 A S t hten
provi des the vi deo}ahdfio fta injthe ' t he

set top box 40 by d{hhodi E :
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r-el ati onshi p between input virtual channels and out put virtual channels

under control by. the system manager—60. ———\WO-96/ 30—

PCT/ EP96/ 01415 13 Sore
€xanpl es of conmuni cati ons established bet ween the end devices 40, the
system nmanagg Md t he SMJ s 20 by using the tabl e daicrpresuiais n

Fig. 11 wll "be expl ai ned hereafter. If the end device 40 (STB-2)
requests a

SMU-1 (Archival Video) 2/3

s oo mwndoeooeoseoeseaaw eeeeamsene
t

N—

Controller

SMU-2 (Delivery Stapgered MO)

‘ ................ L ]

26E m -~

B (B T

SO0 DEmEE oo es 9\-20
SMU-3 (Delivery Staggered MO) N

FIG. 1A

SMU-p {Delivery Slaggered MO)

e e— 't 29
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5 selected novie by calling the identification nunber 678901
correspondi ng t o-the—movie-and prewvided fromenre—of the-

fravtgatt on

devices 30 at tine 0:09, one of the service item provi ders 64 (SIP-1)
I's designated by the identification nunber. 10 The service
I tem provi dawo 9¢s0béd P- 1) t hen checks the present tinme aROT/AERAMES from
the table therein the next available tinme point 0:10 as the starting
time of the novie, di stribution control data including the nunber "2"

desi gnating the SMJ 20 storing the video and/38 audio data 15 if_the novie

and 't he nunber "2" designating S e | e
fromthe SMJ 20 nmaki ng the m)v@‘| , qqg%ié_he nan
time point 0:10, and the Vi 0| ST 721} fadé et
and supplies the SMJ 20 desi-ghp number§ " 2"
20 number "2", virtual channél e evi ce
" STB- 2". m ey © | |
) Top Gun | 012345 e:'m 4 :TM ATM
oy anace
Rambo! | 678001 31) “"313
fonmbo2 | 234567

Rambol | 890123

Snowman | 087654

1 -
ATM Switch -
pois
12 .
: 15 .
| 15 fet—
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The service item provider 64 (SIP-1) up-dates the conversion table in
the ATM switch 1 according to aneother . table-data available—+n—the
service itemprovider 64 (SIP-1) 25 so that the relationshi p between input

virtual channel nunber "21", for the service itemstream (SIS) and the
out put virtugl nunber "21" for the end device 40 Jﬂﬁ%ﬂ&ﬁﬁlss
est abl i shed. re ore the data stream of the requested novie IS

provided to the end device 40 (STB-2) 30 fromthe beginning at time 0:10.
I f the end device 40 (STB-2) requests ohg3Ibf ervice item providers

64 (SIP-1) for full VCR function, the Bﬁ ?&pﬁ prOV|der 64 (SIP—l)
obtains fromthe table therein distri ?ﬁ?(: . t

nunber "4" 35 designating the SMJ 20 havi ng
and the nunber "1" designating one of th

fromthe SMJ 20 deg t by the nunberf "4"
Ej@j_ 41 LI‘"DU‘ dev. Il}l}
lnm?:x 'l’o | Speaker l|.2
End
] | ggﬁce Monitor
L1 b1 (518-2) 1 Inﬁquev. “}
]
'
:

e A

a2
g
&
K
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s el
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Service llem : gewner :
Group » ouung '
Manager
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WO 96/ 30908 PCT/ EP96/ 01415
14 - —wth the -S+FS+tmber—"1", w+tual channel _nunber "28" and the

end devi ce nunber "STB-1". The service item provider 64
(SIP-1) up-dates the conversion table in the ATMswitch 1 according to
anot her 5 gﬂ? ta available in the service itemprovider 64 (SIP-1)
so that the relationship between input virtual channel nBFHEPIGARES f or
the service itemstream (SI'S) and the out put
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virtual channel "7" for the end device 40 (STB-1) is est abl i shed.
Therefore, the data stream of the requested—1l0—+0\vi e | s—proevided—+o the

T
!
v
t
|
|

M

end device 40 (STB-1) with full VCR function. Such an
i'nteractive conmuni cati on system as outlined above is suitable to be
used as a pliltf for a plurality of server-owners, nay,'ﬁM‘gevi ce
owners, syst nager owners and users sinmul taneously, ere one party
can for exanple exploit one or several SMJs 20, as well as a
syst em manager 60 and/or one or several na\;"/gﬁzi on devi ces 30.
In Ffg. 1 the entire systemis configured d.a 20 single ATM swi t@h 1.
Application of nore than one private ATM swi tch and/or public ATME=
network is equally possible. Furt hernore, another type of transm €8 on
network can be use& The network with one or nore ATM swi tches, <
however, is consi (}g‘ d to be the nost suitable network confi gurat iemn
for s
. /2]
I 7
= 2]
| . 77
§
o~ B
& -2-4 | e X
~ 8 i g
£% 2
E $
1 =
. P~ Lt se l m b.
' o~ 1 |EQ
: N b R Bl B 1 'E
LT P85
' A4l |2 =
' M © -
'
éﬁ' 2 |12 £
' o ' & Qo
' o = v _ k>
; < F-rt-jiis
t o o4 M .
= o N <.
i} — | 8
&~ '
Y= > ' 4
o, 0O
O,
)
t
L]

SN e N R Toeeovoocoscoeeld

< -

=

L N ':_\L. 'a (] g -3

~ 223

253882

E20=

am= .

5 g

73

RECTIFIED SHEET (RULE 91)

ISA/EP



25 the applications envisaged.

wi TT—be—expl ai
Each SMJ

Magnet o Opti cal

RostBoat

hard di scs a
as part of the

exanple for storing a table,

RAM 24, a ROM

ned.

23,

controls the storage

according to
control

20 contains a physi cal
(MO disc and a correspondi ng driver or one
rrespondi ng drivers thereof,

or | ocated out

and a bus 27.

si de

35

FIG. 2B

‘l

SZG

821 Conlrol | 03| Vidoo | ~—~——

Next ,

for exanple an

30 or nore
an ATM i nterface
such unit 20, a’@?é?fmﬂﬁ

CPU 22 of controller
medi um 21 and ot her 74p@rati ons of the SMJ 20
software prograns stored in ROM 23 and an additi onal

[ &)

28

Video {#3] |Control |e3] | Video
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storage nedi um 21
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for

and a controller 26 forned by a CPU 22, a
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VO 96/ 30908 PCT/ EP96/ 01415
15 Soft war e progranrdownl oadet—nt 0 RAM-24 and-table data stored
The physical storage nedium 21

inthis menory of the SMJ 20.
sof twar e

primary contains service itens, but can also contain control
pr ogram nore of the

5 twob&agdey\n-| oaded to the end device 40 or one or
SMJ s 20 when required. ROM 23 of the SMU 20 prFECHEPNIgLS
contains a

m crokernel operating systemand a storage nmedi uminterface
resi dent software such as an ATM drive

an MO disc driver.

8/36
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10 The mi crokernel operating systemfunctions as a basic set of

| Ast+ueti ons, capable—erly—of the-pst—el enentary—of ~comi-cati-on
operations, e.g. down-load of control software specifically tailored
for subsequent conmunications to be perfornmed by the SMJ 20. The ATM
driver is us f 5 establishing communi cations through t

I nterface 29%0 MO disc driver is responsible for the Wl\ﬂ% ch
t he physi cal storage medi um 21 functions which will be described
hereinafter. The controller 26 also contains a table 25, in whi ch
rel at'i onshi ps between virtual channels and en®/3evices 20 40 are

est abl i shed. The ATM interface 29 any comunicate with!
ATM switch 1 in a full duplex node, where the ATMinterface 29 gQcan
siful t aneously handl e i n& ng and out goi ng ATM packets 28. In Fige 2
such an ATM packet 20 is vvn to contain a 25 header portion A ususafty

conprising five bytes, I nformation field portion B, usuall*n
conprising forty-eight LD-

@er

L.

<—
out

29

ATM 7
»interface |

i

- En e J

e . YA
3 & | f L
( é %3 =J

ble code In ROM {see below) + DLMS (SIS™,

eculal

MKOS, ATM Driver, MO Diiver, SMIR

Video Bus
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byt es.

| oadabteodul e f er—ept+vuy f unct+eralH{y as—a-server,
Fig. 3 shows a SMJ 20, where bus 27 is divided
bus and a separate data bus to
Fig. 4 shows woes&b@®e#ti C representation of control
SMJ 20 shown in Fig. 3. Here
out goi ng vi deo

and

RAM 24 contai ns executable code in ROM 23, a down-

i ncom ng contro

dals

4Bbytes

and—a-_—_30 bhuffer.

into a separate contro
provi de a high throughput.

35 and d

distinction is nade between

down- | oaded.
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WO 96/ 30908 PCT/ EP96/ 01415
i i dat a and

16— Respect i ve—packets—oet vi deg—andlor audio_data contral
to same SMJ 20

sof tware program even if these packets are transferred
routing information in the

or sane end device 40, should have different
header to be‘db ' ishable from 5 each other. Fig. 5
shows a third enbodi nent of the SMU 20, where an ATM swi FER 418 he

are incorporated. As a result

ATM interface 29 of the SMJ 20
the SMJ 20 directly through ATM
1B

connections can be established

interfaces 41 to the 10 end device th S , the system manager
60 may be connect ed e ATM swi tcgtl r t$ ntroller 26 may

repl ace the function of t%e syjsiem manag 60. g
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Fig. 6 shows a SMJ 20 corresponding to the enbodi mrent of Fig. 2, where
the.-met-hod for .readi-Rg—anRd— 15 outputiing data—segrents f%%ﬁﬂikﬁﬂﬁﬁﬂ%ﬁﬂ
storage nmedi um e.g. a disc is shown. As an exanple data groups are
out put via three virtual channels, which channels could al so be

formed by s r hysi cal channels. In this figure the Lt pl e of
reproducingﬁgsaéégggd recordi ng data, which 20 wll be fur?ﬁgﬁbggbg | bed
hereinafter, is shown. The SMJ 20 shown here contains a buffer 210 and
a timer 211, where the buffer 210 is preferably a part of the ATM

i nterface 29. The video data is divided2/Bga predeterm ned nunber T of
sentences, where T corresponds to the nunber of channels and 25 eq
three in case of Fig. 6. Each sentence is divided in a predeterﬁi% d
nunber N of data groups and N equals four ase of Fig. 6. Th fdeo
data are recorded in the storages t he order of t sfat a
groups is changed in such aCMHy‘\ha n-1, 2, 3, 4=
data group L
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30 of the first sentence is followed by n-th data group of the Tt h,

T-Tth——""7...,

sequentially increased,

and—F—F2rth- sent erces—sequentially as n

as shown in the upper

The video data recorded in the above manner is

| eft side

S

of Fig. 6.

35 sequentially and

210

cyclically r fromthe storage medi um 21. The n-th _data groups
of the respective T sentences are sequentially stored in
and output to respective different virtual channels through the
13736
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WO 96/ 30908 PCT/ EP96/ 01415

177" ATM i nt er face—29—After respeettve N-data—groups af T sent ences
are output, the virtual channels are sw tched over in the next and

followi ng cycles as shown in Fig. 7, so that N x T data groups are

conti nuousl y wopsssescd via each 5 virtual channel with a errence
' ' 11 F g

of one sentence from each other as shown in the right ha
6. Fig. 8 shows a configuration of a navigation devi ce
controller 36, forned

30. Navi gation device 30 preferably conpri ses
by a CPU 32, a ROM 33, a RAM 34 also 10 for Q‘éﬂbgatlon sof tware prograns

to be down-|oaded to them gend depy cege 40 angya hys 37; a table 35 for

avai | abl e vi deo progtAqte-and i N | at i onrdatd £ or exanpl &, p@gl(ic
ﬁ |

address of available vid gr ans SO @ | interfa l—Fe
controller 36 controls o

>
-~
N

b1

26

FIG.5
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15 navi gati on device 30 according to progranms stored in ROM 33 and RAM
34._The -navi gati on—devi.ce 30 down=loads navigation . software-prograns to
the set top box 40, when the set top box 40 requires a navigation
operation to the navigation devi ce 30. The navi gati on device 30 then
provides 20 _information relating to avail able video progra nd

i dentificati JHO8EI] hereof to the set top box 40. Public %MES can
be used when a public network is used in the i nteractive comuni cation
system Many ki nds and versions of t he navi gation nenu can be provi ded,
if the interactive 25 conunication system has {§/ggurality of navigation
devi ces 30, which handl e for exa a Japganese version, an English
ver-si on, three di nensional graphi cal ' ; Fig. 9
shows the configuration of an end d wap box 40. The

set top box 40 may conprise a CPU §p 45, q% 6, a 7 and an MPEG
decoder 48. CPU 45 contralg aney tion of the set t Q according
to- |
E interface .
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prbgrams stored in ROM 47 and RAM 46. Said prograns may be down- | oaded

fromthesystem manager—66+ a SMJ20-or_a ._navigation device 30. The
MPEG decoder 48 decodes conpressed 35 video data and/or audi o data,

supplied via the ATMswitch 1 and supplies video data, if necessary
conbi ned wi tyofigigoos froma graphic processor 49 through a video RAM
menory 50 to the nonitor 43 and supplies audio data vi a BGT/ERISPIAS cr 51
WD 96/ 30908 _ PCT/ EP96/ 01415
18
16/36
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to the speaker system 42. The CPU 45 produces demand data according to
or a sinmlar device by

| mstTuctton dat a i-Aput—t+hreugh the—keyboar d—44
via the ATMinterface 41. 5

t he user. Such denmand data i s out put
Fig. 10 shows a configuration of the system nana- ger 60. The system

manager 60 Ccowdsidgsga CPU 68, a ROM 69, a RAM 70, and heé{?r mory for
various VOD software prograns to be down-| oaded to the s @B}ab‘&es 40
and/or the SMJ s 20, an ATMinterface 61 and nenory 71, e.g. in the

formof 10 table nmeans. The CPU 68 control s 23? ation of the system
manager 60. The system manager 60 provi des og tion software to SMJ s

20 and set top boxes 40 and updates tables for data represent.Rg a
rel ati onshi p between i nput virtual channel s and QU put '_vﬁ rt udtr4channel s
inthe ATMswitch 1. 15 Such a system manager 60 cab-Jerfdrm al I_Junctions
descri bed above relating to the storage nediu ger a2, t ke program
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ma.nager 67, the service itemproviders 64, the service item group 65

and The server routiTg—mamager 66- Eig 11 shows a sequence
of~ scenes, where said 20 sequence can be acconplished by displaying video
data on various transm ssion channels. In this exanple twelve
(virtual) trMOA#M®HN channel s are enployed as T = 12, %E@gggghrom
channels 4 to 12 are omtted fromthe draw ng for sinplifi Wpat a
groups are reproduced froma 25 physical storage nmedium 21 containing the

recordi ng data and output via these virtual channels in a

st agger ed

simlar manner to Fig. 6 and 7. As shown in iﬂ/gﬁb 11, the sequence of
scenes can be altered by sw tching from channel to channel for input of
vi deo data conprising such a scene 30 so that a sinple VCR function can be
reali zed. For exanpl e, by switching fromchannel 1 to channel 2 while
the scene ' 2 a3 4 can be displayed, thereby

ski ppi ng scene '3’ I"ti’ Simlarly, by

[RE
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D DD AR e e e
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g T CPU Timer
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swi t ching fromchannel 3 to channel 1 while the scene '6' is 35 displayed,
the scene 'S5 writ—rnext—be di splayed-thereby— creating a_reverse node.

Such swi tching between virtual channel s can be done by updating the
conversion table of the ATM switch 1 under control of the system
manager 60  woeszool> 96/ 30908
PCT/ EP96/ OL415 19 accorGAg 2y 4s,
control data fromthe end device 40. Wen
19/36
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swi t chi ng between channels is not perfornmed, the natural sequence of
scenes-w || be_followedas this—s-the sequerece—— i n whi-ech—r+deo—data

accurs on a single channel. 5 Scene 5 appeared after scene 6 by
switching from channel 3 to channel 1. Thus reverse skip play is

per f or med. Fig. 12 shows an exanpl e of a npsai &yﬂﬁh' nto
be perfornedwg§“§ﬁm%nd devi ce 40, whereby sel ected scenes Il,ETta enh rom a

sequence are displayed on nonitor 43. A user 10 can in this way select a

starting point, other than the beginning of a film by issuing a
correspondi ng denmand t hrough the i nput &ce 44. Such a nosaic
function can of course al so be used for visualizing a nmenu of service
itenms sel ect abl e through one or several navigation devices 3, e.g. 15
ti.tle frames of several selectable video prograns, where such sel ected
scenes for nosaic function can be djsplayed Qy swi tching the virtua
channels on a real tine basipms de, sthrtgg t&pi* hnto';ha vi deo RAM 50
si-nul t aneously or by . el - |
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reproducing the video data previously stored in the SMJ 20 20 as nosaic
video data. Next, recording formats of video-data— or—a—phystcat—st or age

“medium 21 will be explained, referring to figs. 13-15. In
Fig. 13 a physical storage nmedium 21 is shown, where a head 90 is
attached to an arm 91, novable to and 25 from the center obcr/iEPGuINSi cal
storage neWOMIN8 Here the physi cal storage nedium 21 is formed by a
MO di sc. Data tracks of the MO disc 21 contain data groups in the

st aggered recordi ng sequence 92 shown jgh thigs my 13 above t he

physi cal storage nmedi um 21. The arrows Rbov Béneath 30 thign
representation of sequence 92 denote t or whi ch head+l90 reads

the data groups fromthe physi ggl S
reproducing head 90 skips %
physi cal storage

ora esmadl um 21. As shouwdllhere,
S Ohe out bound pass @vgr the

t he ski pped {data _groups arc read
during the 35 i nbgund pass over t %ﬁym cal stordgge nedium?21. I p this
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way no tinme | oss occurs between the end and start of a sequence of data
groups, to be sentto-the controller.26 of the. SMJ 20 (see Fig 6) and

a continuous flow of data groups WO 96/ 30908

PCT/ EP96/ 01415 20 in the order,

requi red by oller 26 of the SMJ 20 is ensur ed. t he

conti nuous f}*ggv 0 ata groups a buf fer nmenory of only awﬁgi?{?e S

requi red. :
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Vi deo data, which is to be recorded in a storage 5 nediumw th a format
described above,—Ts TEeproduced frem———sai d—storage nmedi um 21, _and out put

fromthe SMJ 20 to the ATM switch 1 through the ATMinterface 29 as
three virtual channel s. In Fig. 14 first and second vi deo
data with t hewgldkspsge content but opposite tine lines are rep%cﬁip n_the
disc. In this case the data groups of the first video data Sdat a
groups of the second video data are interl eaved. The first video data

i s used, when the set top box requfirespnormal forward, fast forward, or
stepwi se fast 15 forward play node. thd o236 hand, second video data
IS used when the set top bgx regg es erse play node.

Furthernore it is possible forhe gr s of the first vi deo dat a

to-be recorded on .exery other t , The data groups of the
second video datafare stored in E)g)emai ning trpc . Then the
<

recorded first vigeo

A

o

D
s le—sl 3 TV
A=

68

FIG.10
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data is reproduced fromevery other track of the disc by novi ng a

r epr-otluci ng head-+a—ea—F++st- di r ection—Recorded._ second.viden data is
reproduced fromthe renaining tracks of the disc by noving the
reproducing head in this first 25 direction. It is also possible to
reproduce thgyGagsavg Vi deo data in the reverse if the fiiéh?gkﬁﬁﬁﬁion
after the first video data are reproduced so that simlar effects to

t he recording format shown in Fig. 13 is obtained. In the
first ,and second video data are encoded in Bé? accordance w th MPEG
standard, the second video data shoul d coded in the reverse manner
of the first video data. In ot | Lble to
reproduce the second vi fleo, da i n tjhe revy as expl ai ned
above. In the exanpre~of Fg.[|14A allso khe rad noyenent

35 is mnimzed, both for fi verse K foryard data
groups (1F, 2F, 3F, 4F etcf)\are Yecordéd in 7 in a
sifilar manner to Fig. 13, while the s 7
N v\ 7 L, /:
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reverse data groups (12R, 11R 10R 9R etc.) are recorded

PCT/ ER96/ 01415 . 23 befere—273F- 4F
etc. respectively, also in every fourth track. Al so the distance of the
head nmovenent is minimzed at the edges of the disc as will becone clear

fromthe ‘s“e,(auenﬁes of 6F, 7F and 8F and 7R, 6R and 5R at Mfd&e

25/36
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FIG. 11A
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5 edge, and 12F, 1F and 2F, and 1R 12R and 11R, respectively.

Ei.g. .15 shows a_dLa@uuniﬁ a seguence—of vi-dee——data di spl ayed—onr——a—
nmoni tor, where the sequence is obtained by using the recording fornmat

and reading sequence shown in Fig. 14, and by receiving fromand sending
to different 10 virtual channels, respectlvely in order to war d
and/ or reve&g@ nodes, for which purpose data are ggﬁﬂgﬁmnﬁéthe
staggered fashion; described referring to Fig. 13, 14 and 14A as

exanpl es. Mul ti-cast functions will be explained, referring 15
to Fig. 16. In the multi-cast function the 26/36em manager 60 as shown in
Fig. 1 also nanages distribution of video data. If the system nanager 60
receives a demand data from one or nore of the end devices 40, even in

t he course of service, asking to provide a sanme video and/or audi o data

as 20 transnmtted fromone of SMJ 20 to or requested from other end
devi ces 40, the system nmanager 60 outputs to the ATM
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switch 1 distribution control data including information of t he i nput
vittoat— channel - of—the—selected video data fram . the SMJ 20 and the

out put virtual channel of the end device 25 40 requesting the video and/or
audi o data which are generated in response to the received demand dat a.
For exanpl ' end device STB-3 requests sane video dat "vi deo
1", "video 2”@°3ﬁﬁ”ﬁ€ide03" as requested by and transmtt EBCM S o
end device STB-1 fromthe SMJ 20 30 through an input virtual channel "vc 1"
and an out put virtual channel "vc7", the_system manager 60 outputs the
up- dated conversion table to the ATNIs@ﬂlgﬁ 1, so that the header of
the ATM packets transmtting "video 1", "video 2" and "video 3" are
replaced in the ATMswitch 1 with not only 35 the header corresponding to
an- qut put virtual channel "vc7" but al so the header correspondi ng an

out put virtual channel "vc8" designated by the end device STB-3.
Therefore, the ATM packets containing "video 1", "video 2" and "video 3"
are -
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WO 96/ 30908 PCT/ EP96/ 01415
22  supplied topott—of—t he end—dewvices 40-STB-1 and SIB-3

si‘mul t aneousl y. The sequence of comunication, shown in Fig.
17, represents a nethod in which flow of video data froma SMJ 5 20
to a set top “(WS established. First, in step 1, a r inforns a
set top box X%W enoted by STB, through his B@?mnns
28736
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I nput device 44, that he wi shes to gain access to the system The set

t op~box 40 replies—by—asking the—user in—__ step 2 what kind_of service,

| ike video-on-demand, ganes or 10 just television, the user wishes to

sel ect. Such sel ectable options may be stored in nenory of the set top
box 40. Next, In step 3, the user enters his choice through his input
device 44 to ?“E”@@?‘top box 40, which then involves the RCIERIGIOI4
device 30, in this figure denoted by Navi. 15 Description beloww Il relate

to the case, where the user has sel ected a vi deo-on-denand service
menu, for which one or .several navigatigy3gevi ces 30 are suitable.
Nevert hel ess, only one na '(on devi c IS represented in this
figure for clarity. 20 In step 5 navi gat.ron device 30
provi des set top box 40 &dﬂii: nu of selectable video services, to
whi ch t he navi gati on geW cp—3d gain access. In said nmenu
options can also be inclu Gl the set top box 40
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<
‘g P
] .
’ ll &
{ S5 \ U
| \
’
AF \
1)
{ \
H ——
i !chm" \
(]
W ol I
]
]
4

%

SUBSTITUTE SHEET (RULE 26)



t-o anot her navi gati on device 30, which can gain access to 25 other video
services. In the-next -step 6 set—top—box 40——passes t he—eru—6HA—t+0 t he

yser by display thereof on nonitor 43. In step 7 the user enters his
choi ce through his input device 44, which in this case is a request for
a further menu. This request is relayed to navigation deyi in 30
step 8, wherW@B&MM&yi gati on device 30 supplies a new nmenu P&?%’?&“&
selections to set top box 40 in step 9. Steps 7-10 can be repeated a
nunber of tinmes, until, as is the case in saﬁp 10, a menu displayed on
monitor 43 by set top box 40 contains a (ﬁﬁion for a video programthe
user wishes to 35 select, which is represented by step 11. Set top box 40
in step 12 requests service item provider 64, denoted by SIP, to

pr.ovide for a video streamto a to

) set box with a given ublic
address, corrd

"
%
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WO 96/ 30908 PCT/ US96/ 01415

23 I t em pr ovider—64—+n st ep—343—servi ce L temprovider 64 first
request service itemgroup 65, denoted by SIG to provide set top box
40 with control data necessary for optinmm handl ing by the set top box
40 of the vicpoogsdepgm to be 5 established, which control software is
down- | oaded into the set top box 40 in step 14. Now, set PCOEPHMIIS | s
capabl e of i ssuing commands relating to VCR functions, where in step 15
the first play command is issued to the servyice item
31/36
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provider 64. In step 16 service itemprovider 64 |ocates the 10 first
avail abl e video streamfor the request, which inthis case—ori-ginat es

fyom storage nmediumunit 40, denoted here by SMUJ , and sets ATM switch
1, denoted by ATM SWto connect said storage nediumunit 20 and set top
box 40 by re-witin the virtual channel table in the A}%h ' %Pl. In
steps 17 1579 the requested video streamis routed th éﬁh§$ :
switch 1 to set top box 40, where the requested video program can now
be di splayed on nonitor 43. In Fig. 18 dynam c

recorifi guration of the system is clarifgaB6 I n this tinming chart on
line 13 the service = itens group (SIG creates a new instance of a SMJ

i nstall er and provides t

destinati on SNlealdeq

exetutes a dow
wai ting for dab=es
to start providing

FIG. 16A
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data to SMJ2 as destination. In line 16 the requested data IS
transferred from SMRtg SMMA.. | ntHre—17 SMP2—+reports to—tie—SWMJ

installer that the data transfer is conpleted. In line 18 the SMW
Installer inforns the SIGthat SMJ is ready to serve data, whereafter
the SMJ installer disappears. In line bl9 the SIG requ%&%l o]
start servi n‘GSMO a certain virtual channel, so that suc zﬂsta can
be served to end users. In the foregoing description a
nunber of characteristics and details have been described with
reference to preferred enbodiments. It shoud3d3Bowever be under st ood

that the present invention is not limted to the
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WD 96/ 30908 PCT/ EP96/ 01415
24 above description of such—preferred -enbodi-nent. - Fhe———reguested

i ghts are defined by the follow ng clai ns. WO 96/ 30908C
PCT/ EP96/ 01415.
WO 96/30908 PCT/EP96/01415
34736
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25 CLAI M5 1. A storage nediumunit for

recording of storing. — - dat a, Wherei n—+he—data are drvtrded—TT a
redet er m ned nunber of data groups, wherein the first portion

of the data groups are nenorized discretely on a recording

medi um and t he 5 remai ning portions of the data

menori zed WO 96/30908 remai ni ng parts of the recordi ng nmedi um

2. A storage nmediumunit according to claiml, wherein said

pr edet er mi ned nunber of data are recorded in a

35/36
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sequence different fromthe original sequence. 10 3. A

St orage nmedi-uwmunit—accordi ng t o—ebam-1 or —mm— 2, wherermsard
glata are video and/or audi o dat a. 4. A storage nedium
unit according to claim1, 2 or 3, wherein said data consists
of first and second vi deo and/ or audi o data, sg béerlgs2nd
second vi dWORME audi o 15 data having the same content, wherein
the first and second vi deo and/or audio data are encoded in a
mutual Iy different direction, rein the data groups of the
first video and/or : audi o datawg brenori zed on every other N
(N=1,2,3...) track of the recording nedium and wherein the
data groups of the 20 second video and/or audi o data are nenorized
on the remai ni ng tracks of the recording nedi um

5. A storage nediumunit according to claim 4, wherein said
first video an/or audi o data are output as forward video and/ or

audi o data in a reprodugi goand 28 seepd video and/or audio

-~
data ar e Output as reverse Vvi "'"""'T"';“"':"‘:‘t:'
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Vi g

R ggzgrhpngmlmmmumn clainms 1-5, vvngref\nSts 'ﬁquta are SHEE

divided i i T¢(T=2,"3, 4 sentences, T dependi hg 8 AL r
of channel s, wherein 30 the segquence of the datajgioups I's changgd
so t hat theN(th) (N:1,2,13,...) data group ¢f

sentences @LAlgsdat a appears after the N(th] data group the

first sentence. WO 96/ 30908
PCT/ EP96/ 01415 A storage medium unit for recording of storing data, wherein the data

are divided in a predetermined number (N) of data groups, wherein a first

portion of the data groups is memorized in discrete parts of a recording

5 medium and subsequent portion of the data groups is memorized on other

discrete part of the recording medium, spaced from the first discrete part,

wherein said predetermined number of data groups are recorded in a
sequence difference from the original sequence, and

wherein said data are video and/or audio data, characterized in that

10 said data consists of first and second data groups, said first and
second data groups having the same content, wherein the first and second
data groups are encoded in a mutually different direction, wherein the data
groups of the first data are memorized on every nth (n=1,2,3..,N) track of the
recording medium, and wherein the data groups of the second data are

16 memorized on the remaining tracks of the recording medium.

2, A storage medium unit according to claim , wherein said first video
and/or audio data are output as forward video and/or audio data in a
reproducing mode and second video and/or audio data are output as reverse
video data in a reproducing mode.

20 3. A storage medium unit according to claim 1 or 2, wherein said storage
medium unit outputs said data group via predetermined number of virtual
channels, said data is divided in the predetermined number T (T=2,34...) of
sentences, where the T corresponds to the number of said virtual channels,
each sentence is divided said N of data groups, wherein the data are

25 recorded in said storage medium after the order of the data groups is
changed in a way that said n-th (n=1,2..,N) data groups of the first sentence
is followed by n-th data of the Tth, T-1th,..., and T-(T-2) the sentences
sequentially, as n is sequentially increased.

4. A storage medium unit according to claims 1,2 or 3, wherein the first

30 portion of the data group is reproduced from every N(th) (N=1,2,3..) track of
the recording medium by moving reproducing head in the first direction and
wherein said remaining portion of the data groups are reproduced from the
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plurality of end devices.

6. A storage medium unit according to any one of the claims 1-5, wherein
said recording medium comprises and agile disc.
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1. A storage medium unit for recording of
storing data, wherein the data are divided in a
predetermined number of data groups, wherein a first
portion of the data groups is memorized in discrete parts
of a recording medium and at least one other subsequent
portion of the data groups is memorized on another
discrete part of the recording medium, spaced from the
first discrete part,

wherein said predetermined number of data
groups are recorded in a sequence difference from the
original sequence, and

wherein said data are video and/or audio data,
characterized in that said data consists of first and
second data groups, said first and second data groups
having the same content, wherein the first and second
data groups are encoded in a mutually different
direction, wherein the data groups of the first data are
memorized on every Nth (N=1,2,3...) track of the
recording medium, and wherein the data groups of the
second data are memorized on the remaining tracks of the
recording medium.

2. A storage medium unit according to claim 1,
wherein said first video and/or audio data are outpﬁt as
forward video and/or audio data in a reproducing mode and
second video and/or audio data are output as reverse
video data in a reproducing mode.

3. A storage medium unit according to claim 1
or 2, wherein said data are divided in T (T7=2,3,4...)
sentences, T depending on the number of channels, wherein
the sequence of the data group of the last sentences of
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4. A storage medium unit according to claims 1,
2 or 3, wherein the first portion of the data group are
reproduced from every N(th) (N=1,2,3...) track of the
recording medium by moving ahead in the first direction
and wherein said remaining portion of the data groups are
reproduced from the remaining tracks of the recording
medium by moving the head in a second direction opposite
to the first direction.

5. A storage medium unit according to any one
of the claims 1-4, wherein said data are video and/or
audio data, wherein said data groups reproduced from the
recording medium are supplied to an ATM switch for
delivering a continuous video and/or audio data stream to
a plurality of end devices by switching virtual channels.

6. A storage medium unit according to any one
of the claims 1-5, wherein said recording medium
comprises an agile disc.

7. A storage medium according to any one of the
claims 1-6, wherein the first and second video and/or
audio data have the same content but opposite time
relationship to one another so that the data groups of
the first and second video and/or audio data are recorded
on the recording medium in an interleaved way relative to
one another.

8. A storage medium unit according to claim 7,
wherein said first and second video and/or audio data are
recorded on the recording medium after changing the
sequence of the data group of the first and second video
and/or audio data respectively.

9. A storage medium unit according to claim 4,
and 7 or 8, wherein the first video and/or audio data and
the second video and/or audio data are reproduced as
forward video and/or audio data and reverse video and/or
audio data respectively.

10. A video service system, comprising: REPLACE RH‘SHEET
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- a storage medium unit for recording video
data, wherein said video data are divided in a
predetermined number of data groups, wherein the
predetergined number of data groups are recorded in a
5 sequence different from the original sequence; and
- at least one ATM switch supplied with the
data group from the storage medium unit for delivering a
continuous video data stream to a plurality of end
devices by switching virtual channels.
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(57) Abstract
The presem invention provides a storage medium unit for reconding of storing data, wherein the data are divided in a predetermined

number of data groups. wherein the first portion of the data groups are memonzed on every N (Nw(, 2, 3....) track of a recording medium
and the remaining poruons of the data groups are memonzed on remaming wacks of the reconding medium.




