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2 -the information data and routing rnformation rm the form of one or
nore packets, so that the storage nmeans of the storage nedi umunit
accor di ngwamsédessor esent invention may  conprise all sortgcpkpdioigoe
medi uns, such as one or nore 5 hard discs, one or nore nmagnetical optical
di scs, video t apes and/ or ot her. Preferably said program
data are down-| oaded from the interadtive system so that only a m ni num
amount of software has to be included in the storage nediumunit. 10
Preferably said informati on data and vi deo and/ or audi o data al t hough
the present inventionis not limted to _ this application. The storage
medi umunit according to the may al so conpri se
application for video garres | Er a%z?mm)n and dat abanks, al though
first 15 prom sing application fields relates to video- on- demand

servi ces.

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 program is
started and transmitted through a selected channel.

Recently, also interactive video systems have been
proposed. in such interactive video system a viewer can
chose a desired movie to be displayed on 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 system
has to be built.

The present invention provides a storage medium

20 unit, comprising:

- storage means for storing information data;

- control means for controlling the storage means;

- memory means for memorizing program data, said
memory means and/or storage medium unit being connected to a

25 service system in such a way that program data are down-
loaded in said memory means by said service systenm,

X wherein said control means control operation of
the storage means according to said down-loaded program
data.

30 The storage medium unit according to the present
invention makes it possible to upscale the system by
connecting one or more additional storage medium units to
the system. The interface provides for standardization of
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Preferably said interface conprises an ATM I nterface. The basics and
st andards of ATM (Asynchronous ransfer Modeé) are |aid dowrTn
reconmendations |.150 and 20 |.327 as published in March 1993 by the

| nt er nat i onadyg 9grafg@keconmuni cati on Union). ATMis generally m&,&%&‘m

addressing a specific packet-oriented transfer node which uses
asynchronous tinme division nmultiplexing techniques. The mul ti pl exed
information flowis organized into bl ocks2of 25 fixed size called cells. A
cell consists of an information filed and a header, The primary rol e of

the header i¥heoinformahienydata| andcrening information in theaformamfel
W thin t henasypchbpaopacketis, dsyi €hat théisPbeage means of the Preferably

SUIT mode. oBePubas meas 3R Eh t HakBrdinhcfa s itep e I dbeliR nas® "

oper ati on angompriseafdlnsdrtapefastonade rediuns dcchAretiane X Hohe

(VCR). 5 hard daiskB[ 1886 €8labre. mh§AELIES] abpe BevRBARS, Sfiddere
present invention wlLl be ggscrlbed inthe following 35 referring to the
next drawi ngS2RPENABALPF AFRGF armmti ¢ representations of enbodiments of
the present invention, Paafierablffesaid program data are down-~loaded from

the interactive system, so that only a2 minimum amount of
software has to be included in the storage medium unit.

10 Preferably said information data and video and/or
audioc data although the present invention is not limited to
this application. The storage medium unit according to the
present invention may also comprise application for video
games, library function and databanks, although first

15 promising application fields relates to video—-on-demand
services.

Preferably said interface comprises an ATM
interface. The basics and standards of ATM (Asynchronous
Transfer Mode) are laid down in recommendations 1.150 and

20 T.327 as published in March 1993 by the International
Telecommunication Union). ATM is generally used for
addressing a specific packet-oriented transfer mode which
uses asyhchronouS'time division multiplexing techniques. The
multiplexed information flow is organized into blocks of

25 fixed size called cells. A cell consists of an information
filed and a header. The primary role of the header is to
identify cells belonging to the same virtual channel within
the asynchronous time division multiplex.

Preferably the storage medium unit according to

30 the present invention provides for still mode operation,
fast forward mode operation, reverse mode operation and
mosaic mode operation as in a video cassette recorder (VCR).

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

35 referring to the next drawings with shell diagrammatic
representations of embodiments of the present invention, and
wherein
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3 Fi'g. "Tis a representatron of an entire system for

|nfornat|on on denand; - Fig. 2 is arepresentation of a first
enbodi ment woesress storage nediumunit; 5 Fig. 3 p&rapesnisis
representation of a second enbodi nent of a storage nedi umunit;

Fig. 4 is a schematic representation of control and data flomlln t he
storage nediumunit shown in Fig. 2 and3 3; 10 Fig. 5is a
representation of -a third enbodi ment of a storage nedi umunit;

Fig. 6 is a represenf&groh 4% & §?EF9§%“F%d+%H1°f QﬂnﬁnQ%EQWﬁﬁﬁiﬁﬂrﬁ?RC)the
storage rredinﬂamﬁioahowndeﬁand, Fig. 2, with a resulting flow of data -

groups; 15 8 %é & Qéﬁgéégheétiaﬁ éfr%J¥ﬁf§£EEﬂBgH!ment

interface in the stora
representai?%n?(ﬁtQE496n98€iH%n¥anvthe . navigation systemshown in Fig.
1, 5 ' Fig. 3 is a representation of a second embodiment

of a storage medium unit;

Fig. 4 is a schematic representation of control
and data flow in the storage medium unit shown in Fig. 2 and
3; - :

10 Fig. 5 is a'representation of_a_third embodiment
of a storage medium unit; o
' Fig. 6 is a representation of a etofage medium
unit corresponding to the storage medium unit shown in
Fig. 2, with a resulting flow of data g:eups;1
15 ~ 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 representat;on of an embodlment of the
20 end user device shown in Fig. 1; _
Fig. 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; 'd _
25 ' "Fig. 12 is a diagram showing a_mesaic nenu functi-
‘en; A
| Figs. 13, 14 and 14A show respeetive record
formats of record tracks on a MO disc; |
' Fig. 15 shows a representation of reproductxon of
30 data recorded in a staggered format according to Fig. 14,

Fig. 16 shows.an example . of multlcastlng,

Fig. 17 is a diagram of an example of a segquence
of communication steps in a system.accefding to the present
invention; and '

35 ) Fig. 18 is a diagram of another example of a
' sequence of communication steps Ln_a_preferred embodiment of
the system according to the present invention. : a




Fieg. 9 is a representation of an enbodi nent of the 20 end user device shown
in Fig.1, Frg. IO TS a representati omof- an enbodi-rrent—of—
t he system manager shown in Fig. 1; Fig. 11 is a diagram

showi ng basi cwHegsfess/Ci N9 functions with staggered recordgaimbggﬁnj
Fig. 12 is a diagram show ng a nosaic nenu functi - on;

Figs. 13, 14 and 14A show respective record formats of record tracks on
a MO di sc; Fig. 15 shows a representation of reproduction of
30 data recorded in a staggered format according to Fig. 14,

Fig. 16 shows an exanpl®heffohliomings deggription in whigh gefierence ¥F agram

of an exanpl emfde a6 S Mijures)§ destHibeeahi COMBLIRREION Gf Jdida e Gidli Ny
to the presen

anot her ex arrptfgf's‘fé’gev;e nités %&Joéﬂcr:&ej bgefS “@gﬁﬁ ’rff’(? g{: #gﬁti 8%% l?anéj%‘g%%[n e(r)]; ed
embodi nent of compenments maynhe condingd: dntecapsinghe haxdware component
5 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. _
'~ Fig. 1 shows an entire canfiguration of a

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

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

20 consisting of a 5 byte cell header including routing
information and a 48 byte information field through ATM
user/network interfaces provided between each device and ATM
switch 1. ATM switch 1 has a conversion table of routing
information such as Virtual Channel lIdentifier and by

25 changing the routing information of each incoming ATM packet
to the routing information designating the output wvirtual
channel, the ATM packet can be transferred te the correct
destination. ATM switches are known and further explanation
is omitted here.

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

35 exchange, are equally possible. Such services can be
referred to as information-on-demand services in general.

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

g i sanem e o
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4 . The TolTow ng descriptron rm wirchrreference—+s—ade—te
the figures, describes a conbination of hardware and software; it should

be under stRedshs sone hardware conponents may be comnbi | single
har dwar e conpon§%§ 5 such as a CPU where functions are tidgﬁﬂﬁbﬁagvgxed. It

shoul d al so be understood that connections between |ogic (sof tware)
units can be nore conplex than is showmms schematically in the figures.
Fig. 1 shows an entire configuration of a 10 preferred enbodi nent of an
interacti véMibEM20.c Several yexbodiments ovfli mBSMb 2thavidide bendeseyrdipedon,
_conpr|S|ruLbe16y1rgTHbtai§mﬁtch 1 (as exanpl e only: ForeRunner[err] ASX- 200

of Fore Systens In War Penns vanla U stora medi um
e S (s o 3, Fede B el SR 40 B0 P ROXR%y| §ACRon |

.devi ces 30. oﬁﬁmism' toan d:ommunécatethzthtthagiavigamhmltﬁemim 20, tthe end

d 6 0t h
evi ces %p ter &é&ggbgaaagsﬁa Can dé?&d%ann | SAld Qprdura E§y3 0 eac

ot her, sele using-virtu connectlons and“data is

transferr e(FQ‘QPress&?d acegRAingskocbhg |§Fad‘q§ﬁdrh Spdlem pRdRe s 20
con5|st|rm]ditaifidmyhesnelhoheaﬂerstpplgddé@pddﬂﬂV:ﬁpo signal and/or

audio signal to a monitor 43 and/or a speaker system 42.
Each set top box or end device 40 has an input device 44,

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

15 system manager through the ATM packets. a viewer can 1nput
instructions through the keyboard 44 or other suitable input
device”thrbugh the set top box 40. An embodiment of a set
top box 40 will be described below in detail. _

' Nav1gation devices 30 can provide 1nformatlon on

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

25 information will hereinafter be referred to as service
items. An embodiment of a navigation device 30 is described
below in more detail. _ .

‘The systen manager 60 manages operation of the
interactive communication system by managing the operation

30 of the ATM switch 1. An embodiment of the system manager 60
will be described below in more detail.

: A major feature of an interactive communication
system éCcording to this preferred embodiment of the present
. invention is, that there are no restrictions on the hardware

35 used or the operating system installed. Each set of
communication operations is preceded by transmission of a
control software program dedicated to such set of operations
to a receiving and/or transmitting component, so that the
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i.nformation and a 48 byte information field through ATM user/ net wor k
i nterfaces provided between each device and ATM switch 1. /ATMswitch 1
has a conversion table of routing i nformati on such as Virtual Channel

ldentifier aggepyieee Changing the routing information of eachrimdgpiary ATM

packet to the routing information designating the output virtual
channel, the ATM packet can be transferred to the correct desti nati on.
ATM swi t ches are known and further explan&étion is omtted here. 30
The interactive comunication systemw || be expl ai ned, bel

speci fi cal | yreeedvinggand/ enctxanmil Helng compgnent waeapahvagﬁn’aaft%)
service Is S%BE'Eﬁdoh@ngsﬁﬁéloitoutgdiﬁgﬂébmﬂun&baﬂipnbéohmbwﬁngethishat

ot her application u : @S op i d ot her types of
i nformation %gngiﬁgﬁg ) %?Egéc%é#féikéééﬁﬁhiéJ u r%%Ervices can_be
referred to as infornaf¥hokhene REr9f &Yy Fgdfedgpst one of the |,

the interagtigudreopBUALCahi KACEIGE CHMSHOTH tilis enfBicfiimknti dhe sthezl s
and/ or aUd'Osihggaa% ake 3&9§$§r§nSMU's. The archive SMU stores many
xinde of control software programs, video data and/or audio
data. An archive SMU may comprise as memory means a tape or
MO disc, while a delivery SMU preferably comprises an agile
10 hard disc or MO disc as memory means. A MO disc is less
égile than a hard disc but more agile than a tape. Each of
the delivery SMU's stores separate parts of the data of the
archive SMU., While the archive SMU may also be used as a SMU
for delivery purposes, the delivery SMU's are used for VOD
15 service. The system manager 60 downloads control software
program to the archive SMU and the delivery SMU for a copy
operation from the archive SMU to one of the delivery SMU's
at the beginning of or in advance of a video on demand
service. The installation of a delivery SMU by the archive
20 SMU is shown in more detail in fig. 18. The delivery SMU
stores necessary video data from the archive SMU accoxrding
to a command for the copy operation from the system manager
60, and in particular from the storage medium manager 62.
When the system manager 60 receives the demand
25 data from an end device 40, the system manager 60 outputs to
the ATM switch 1 distribution control data including _
information of wvirtual channels for the selected video data
produced from the received demand data and an address of the
end device 40. Next, the delivery SMU ocutputs the selected
30 video data with the routing information for this end device
40. A software program for write-in operation is down-loaded
from the system manager 60 to the RAM 24 of the SMU 20
before copy operation of the video data is performed. The
CPU 22 of the SMU 20 controls write-in operation of the
35 physical storage medium, 21 according to the software
program for write-in operation stored in the RAM 24. Then
the software program for write-in operation in the RAM 24 is
replaced with a software program for read-out operation by
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20. Several enbodinments of a SMJ 20 W IT De descrrbed —bel ow i n-—detait

In Fig. 1 end devices 40 are set top boxes, each of which can

comuni cat he navi gati on devices 30, the 5 system and can
decode V|dggM%%?gk (preferably conpressed accordi ng ton?ﬂgﬁﬁéﬁﬁgﬂ
standard). and/or audio data froma SMJ 20, and supply decoded vi deo

si gnal - and/ or audi o signal to 'a nonitor 43 and/or a speaker system 42.
Each set top box or end device 40 has an input device 44, 10 for exanple a

keyboar d ordowswicad dwomokhec Siftemenanagest 60. befv#ef%¢éemyser%tﬁetop box
is provi dedspiyies .2 1He2RIPUC 2R conkEBLESFBAAHBLE Aﬁe{-s?ﬁ:.asn@f aghe@g graphi cal

ntera tion ref erably

the  da PRELGHR SerdgecRetibB B2 RroRnthd 1e HpFretiate ESIEE Y e

t he dat é’rfyo"f"‘?%

manager t hriom lredd-oitVoperasion Anyvidep sanViqput- i'nstructions through

the keybgard 44 or oty i&%\e&aeltsvén%hmuniaaﬂss éiaéeempwfeﬁas 1y 0p box
40. An enbodinent of a set esc bel ow i n det ai
Navi gat i on IRRRZRES R Brldﬁydgf Ré&ir’rﬁ?f"gh gﬁ“gﬁ a | B EY%THRo
prograns tcchmnhavessaryt videet andgororudidOdata &fica pmft;imlannvmo be
represent e%rﬁf‘/épeam@ Rogtan’lie! BRly copied from the archive SMU to
one of the delivery SMU's, if the number of end devices 40
10 with the possibility to select the: particular video and/or
" audio program is smaller than a predetermined number. On the
other hand, the necessary video and/or audio data is also
copied from the archive SMU or from the above delivery SMU
to one or more of the other delivery SMU's, if more than the
15 predetermined number of end devices have the possibility to
nselect the particular video or audio program. .The
predetermined number can be determined based on certain
statistics or real time monitoring of the number of end
devices 40 requesting the particular video and/or audip
20 program at a speczfic po;nt in time.
_ _ The preferred embodiment of the present invention
prevides for the possibility that the number of end users is
'monitored in run time and that the configuration will
Idynemicelly change to prevent the system from overloading.
' 25 When the number of end users increases, a new delivery SMU
can be loaded from the archive SMU or another delivery SMU.
~ 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 date is then
30 output by another delivery SMU, which is not malfunctioning
'and_is selected according to said backup control data. The
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 maifunctioning delivery SMU is changed
35 to the virtual channel of another delivery SMU to provide
the same video and/or audioc data from the second SMU.
_ A user selects the desired navigation service and
connecfs the end device 40 to a navigation device 30
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set top box 40 in_a graphical way or by text, or by a. conbi nati on
thereof. Available video prograns are video ~prograns whi chtambe
selected by a viewer. Such requestable 25 information will hereinafter
referred to w9os@ioes Ce items. An enbodi ment of a navigatigpp ﬁ?ﬂﬁ% 30 IS
descri bed bel ow in nore detail. The system manager

manages operation of the I nteractive communi cati on system by nanagi ng
the operation 30 of the ATMswitch 1. An egbodi nent of the system manager
60 wi |l be described belowin nore detail. A major feature
of an i nt er acetroneidinembiec deisdmred napigahison sedivige: oNavigabioh edatal

embodi ment Oflﬁé'lﬂuﬁrﬁg@'fsoftda@ée%&"&dms 7fotrh%tlsb|18?9n?r8 Hénh €1 Clions
on the hardware 3

conmuni cat i on"Bpe %%Jls' or t é‘%{%g‘%g’té&f%ﬁ%’ I P%ﬁrﬁfsﬁa’g—”&%né‘%ﬁ%

sof t ware pr ogwxmmiumds doyndicagiad @rre@wa@tlwobsforehané fxeri atng

and/ or transm &4 b Haviak i ot defdlcd AD selectea bYOLRE/ &58evice

PCT/EP96/014¥£D. The monitor 43 of end device 40 displays such a menu of
the available service items and, if necessary, corresponding
identification data thereof. A menu from navigation device
30 may comprise video and/or audio information and control

10 data, either in graphical form, textual format or a

combination thereof, to facilitate the choice for the end
user.

If a user selects a video and/or audio program
through the input device 44 from the menu by pointing the

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

20 may be a public address in case that the system manager 60
is connected to public ATM network. The navigation data may
further include video data obtained from SMU 20 or
navigation device 30. The nawvigation data down-loaded from a
navigation device 30 can also contain information on other

25 selectable navigation devices 30.

In a not shown embodiment an end device 40 can be
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

30 navigation device it would also be possible to choose other
navigation devices via the first publication navigation
device. '

The system manager 60 down-loads a VOD-software
program for end devices 40 corresponding to a selected video

35 program to the end device 40, after the system manager 60
receives identification data from the set top box 40. The
system manager 60 also downloads a VOD-software program for
the SMU's 20 corresponding to the selected video program to -
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6 receiving and/or transnmitting conponent can optinally handle t he

i ncom ng and/or oufgorng commini catron TolTow Ng tnis down- | oad—of —said
control software program . In the enbodi nent of Fig. 1, at

| east one G&onlo?s SMJ s 20 i.s an archive SMJ. In this enbg Q-E ifie ot her
SMJ s 20 are delivery SMJs. The archive SMJ stores many I nds o :
control software prograns, video datq and/ or audio data. An archive SMJ
nmay conprise as nmenory means a tape of 9 MO disc, while a delivery SMJ
preferably conprises an agile 10 hard di sc or MO dISC as nenory neans. A MO
disc i s | esthe SMUi 2@ vimrthe AT swigsclbdt, deforegVPp semvicetspertEach of

the deliver yngVilg ta{u%éﬁaéépaé@t&emﬁss tife 'she dat aneftﬁéemostarchl ve SMU.

Wil e the archive $ ﬁi e used a N% ; deliver yr poses,
Uhe del i ver #PRREPEIAFE RUEVEGE, Tinas AocirAing, forfats, SERRPRERNLEY b0
domnloads cuﬁﬂeolproqranrallocq#xqpfuﬁqn)axa@méachhvthSNtbandthe delivery
SMJ T or %ﬁee Qﬂetﬁé'ﬁﬂ?fé%ti}?d f&V;‘é%sSWsEQLBﬂhSﬁ ééﬁtﬁ'&i' very

SMJ s n advance o servi ce.

L nni, N
The install éﬁténlbglﬁ 8%3 M%‘H’é"ﬁ&%& i/lﬂ?énghﬁwn in nore
detail in firgutifig Theormat ion wcﬁhﬂésporﬂmga&m&hesselyctedeuideba fromthe

g;gp'ervne nggq%gm' 28 the'fefeltdl™Hil 'fY dd'¢nalPXnePEiB! 28Nobb LS
o reproduce the selected video program. .

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

15 to ATM interface 29.

As explained earlier the phy51cal storage medium
may comprise a hard disc, a MO disc or tape on which a video
movie is recorded. '

' An ATM interface 29 combines the reproduced video

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

Control data from the controller 26. such as

25 control information for the end device 40 is supplied to the
end device via the ATM interface 29 and the ATM switch 1.
Control data from the end device 40 such as a required play
mode is received through: the ATM switch 1 and the ATM
1nterface 29. : :

30 ' - The ATM sw1tch 1 routes the ATM packets between
the end devices 40, the SMU's 20 and the system manager 60
according to the routing information attached to the ATM
packets. The conversion table of the private ATM switch 1 is
updated by the system manager 60. . “

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




60, and in particular fromthe storage nedi um manager 62. When
t he system manager 60 receives the demand 25 data Trom an end devite 40,
t he system manager 60 outputs to the ATMswitch 1 distribution control

data incl udiwg gsf ormation of virtual channels for the sgj éi%fg eo
dat a producéﬁﬂ¥ron1the recei ved demand data and an address ﬂﬂ #f
device 40. Next, the delivery SMJ outputs the selected 30 video data mnth
the routing i nformation for this end devixpe 40. A software program for
wite-in operation is down-I|oaded fromthe system manager 60 to the RAM

24 of the SMes2@blishefloby wsihyw cparubliish asidness eitdsbedgtart sopekher ned.
The CPU 2ge9%ibBe SMJ 20 controls wite-in operation of the 35 physical

operat on stored in nenr Apermicion, sihsna, AR 35 siknits, Sepfrel,
operation i ndata Réyh@dtisg a ptemr amdte )i such aspnoxanad pleys afasbr read- out
ggﬁ;%&gg?o 4forward playl P&éded pray, fast reversed play, still
1cture mode or more vague mode, to the ATM switch 1 through
an ATM interface 41 according to the mode selection on the
input device 44 by the user. The ATM switch 1 then routes
the control data to the system manager 60. The system
10 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
mode can be routed from the end device 40 directly to the
15 SMU 20.

In case of VCR options, the physical storage
medium is preferably a hard disc, as such hard disc is more
agile than the otlier mentioned physical storage mediums. As
an alternative an MO-disk can be used , on which information

20 is recorded in a staggered fashion, which will be described
hereinafter.

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

25 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
SMU 20 under its control. The static data may comprise for
example type, costs or recording capacity of each storing

30 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
being in use, or whether or not it is malfunctioning.

The storage medium group &3 outputs a reguest for

35 assignment of a SMU 20 to the storiége medium manager 62 on
basis of the regquirements from the end devices 40. Such
requirement can bé specified by the statistical information,
such as potential number of the end devices 40 that can

4



7 down-| oad fromthe system manager 60 before video service starts.

The CPU 22 control s"read-out operatfon or tne physTTat—storage—fett-ti2%
according to the software program for read-out operation in video
service. Swooestose 1he interactive communication system Ry, i
conprises a plurality of (delivery) SMJ s. In the system ‘he necessary
vi deo and/or audio data of a particular video and/ or audio programis
only copied fromthe archive SMJto » @3 of the delivery SMJs, if the

number of end devices 40 1Q with the possibility to select the artlcular
-vi deo and/ dreduesk ReF %y iing Seh@in . éx‘ﬁr EUeLEREHROE nYBR?. n
.the ot heprdyarey. tdﬂaexeq:&mtaﬂ.e/lnmnmb/emtsandyobdawhethenl ep notcopi ed

fromthe argll WhaSdviod MR A RYER HAIIMY XoSllhect | endMiiopl M7 e Of
e han

t he ot her very I T nore prede tern1n er of end
.devi ces hav@@?ﬂ@’b@lﬁ!bﬂqu gusch asséﬂ%ltt °t"1?§ ﬂRPPFcEPﬁrlmFMlBg
program .s. ﬁ’dsmard,prﬁiﬁ Yevearak RUTCTHA Btrade! aedinfdndnsger 062 certal n

St at i stics t t I r C

requesting %e‘; arﬁ |Acu a;@\% eoéﬁ /or auaﬁ%ge QEOQQ% ?egﬂgne%?flég poi nt
in tine. 0 to a Flonags meddim GRARPEH . fer e ﬁieeen@ermtt@n
provi des fOl‘.hé hewqmriud F A tdh’ﬁoﬁd’img‘llﬁ&)@taftfzceaétHSSﬁd/bﬁ dyna&i®i¢t or ed

in run ti madw \';M 4%&,&11‘,&&;% %h W’Jd conta:.ned therein, e.qg.
10 table means, and the request from the storage medium group
© 63. Further, storage. medium group 63 contreie down~load
operation of software programs to one of the end dev;ces 40
in response to a request from this end dev;ce 40.
In case of a plurelity_of sterage medium nanagers
15 62, each storage medium manager 62 may propose a suitable
SMU 20 belonging to each storage medlum manager 62 for the
video service to the storage: med;um group 63. A storage
medium manager 62 will ask. another storage medium manager 62
' to propose a suitable SMU 20, reguested by the storage
20 medium group 63, if said storage medium manager 62 can not
satisfy the request of the storage medium group §3. More
- specifically, the service item providers 65 request |
assignment of one of the SMU 20 to the storage medium
manager 62 via the service item group 65. The service item
- 25 group 65 also control the,down-load,operationfof control
software programs originally provided from the program
manager 67, which manages all control seftware programs to
be used in the system and delivers each devices updated,
suitable, and effective programs. |
30 The service item group 65 can down-load a sultable
down-loadable software program to the set top box accordlng
to the table therein representing relationship between
service item identification and service item provider. When
the request is provided from the service item provider, the
35 service item group 65 can decide which down-leadable
software is suitable for subsequent operation of the set top
box according to the table in the service item group.




dynam cal ly change to prevent the systemfrom overl oadi ng. 25 Wen the
nunber of end users increases, a new delivery SMO — can be | caded—fromthe
archive SMJ or anot her delivery SMJ. The system manager 60

preferably ackup control data, for the situatio of
t he delivergwhguéﬁfps mal functi ons. Sel ected video and/ or azﬁlo gﬁgﬁ?s
then 30 output by another delivery SMJ, which is not nal functioning and
is selected according to said backup contapl data. The conversion table
of virtual channels in the ATMswitch 1 is updated by the system manager
60 so that the input viBvepaif thehshevkgef medjunsmanggem|$2in i oni ng

delivery SNUﬂéthaM%ﬁ ,tthhﬂa!Eﬁhé_&koﬁ&ﬁ@ng{:ofi?é"l@éd"ﬁim dednagey &

O Ce i O ot TR T 1

devi ce 40 to dateyizmireproducedevifeo and/or aWdieocds8t8sts directly

PCT/EP96/0¥£4Jutput to the ATM switch 1 without routing by the storage
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

10 medium, for example a hard disc, is used. The agile storage
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 program or video program
with possibilities of VCR functions from end device 40, is

15 copied from the archive SMU or a delivery SMU to this agile
storage medium. The agile storage medium outputs video
and/or audio data in the play mode required by a set top box
40 under control of the system manager 60. The system
manager 60 provides for changing the virtual channel, if the

20 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, where an end device 40 is supplied with information
from an MO-disc on which this information is recorded in a

25 staggered fashion, and the end device for example reguest 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 reguest and
the moment another virtual channel delivering this play mode

30 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 request, can be
speeded up or slowed down, and can consequently be

35 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-
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provi ding the desired navigation service. Navigation data including a

software program for displaylng a nenu of Service T rens amng
identification data corresponding to each service itemis downl oaded
pr ef er abl y viaebgsiogsand from at 5 | east one navigati on devi C?&&pﬁdﬁﬁt ed by

t he end device 40. The nonitor 43 of end device 40 displays such a nenu
of the avail able service itenms. and, if necessary, corresponding
identification data thereof. A nenu from¥avigation device 30 may

conprise video and/or audio information and control 10 data, either in
graphi cal f@ise centainingrinfoxnation reganded ibnat REFWAFE ©F FE¥eYFeate
the choi ce geaghBLe@nNtashidiser . _ _ If a user selects a video

poi nti ng-the 15 qeel B A Aol AP A% SB4sA sEor PR TR tor 43 or
by ent er Enpetheons jsvuch fas Btepwise £ash texpord mgdeoorhstepwiisei red
Pl o PO e L n Al o ATM cui fch 1
;3EE :Sentﬁppfng%ﬁédg%d? 4§ig?ﬁﬁﬁﬂégﬁ'§§dr gstﬁﬁscggéeth P& he system
manager 60 deliverynsMitwhiicly dres inotaTingladeoan agidenstpryageonedinwm, nay
The. navi gat F o e e Lo e el 0
Cont ai i GRREAIBEBHREE IO Wi D re AestHHn RO LABY FoES 1808
10 number of virtual channels through the ATM interface with
respective time delays between the virtual channels. ATM
switch 1 then provides the video and/or audio data in the
required play mode to the set top box 40 by changing the
relationship between input virtual channels ahd output
15 virtual channels under control by the sys;em%mahéger 60.
Some examples of communications éétablished
between the end devices 40, the system manager 60 and the
SMU's 20 by using the table data shown in Fig. 11 will be
explained hereafter. If the end device 40 (STB-2) requests a
20 selected movie by calling the identification number 678901
corresponding to the movie and provided from one of the
navigation devices 30 at time 0:09, one of the service item
providers 64 (SIP-1) is designated by the identificétion

nufiber. - L

25 : 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 "2"
designating the SMU 20 storing the video and/or audio data

30 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 pointIO:lo, and the
virtual channel number "21% for this stream,_and supplies
the SMU 20 designated by the end number "2" with the SIS

35 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




l.n a not shown enbodi nent an end device 40 can be connected to a
navi gation device through a public ATM sw tch, T n which casg~such a
navi gati on devi ce can be sel ected through a public address. Through such

a public 30 wewsaaiskon device it would al so be possible to chegeRspife"
navi gati on devices via the first publication navigation devi ce.

The system nanager 60 down-| oads a VOD- software program for end devi ces
40 corresponding to a selected video 35 ptdgramto the end device 40, after
t he system manager 60 receives identification data fromthe set top box

40. The syeakie datagavaddable olnchiie oBeRvice/ Glham mueyides, 84r {SIFol)
the SMJ s 20 gprippand rglhtibhehpl vetwderni gpuprataml ehannel VO

86/31056 number "21", for the service item é%ylgﬂg%gf%54%$d the
output virtual channel number "21" for the end device 40
5 (STB~2) is established. Therefore, the data.stream of the
requested movie is provided to the end device 40 (STB-2)
from the beginning at time 0:10.

If the end device 40 (STB—Z{ requests one of the

service item providers 64 (SIP-1) for full VCR function, the

10 service item provider 64 (SIP-1) obtains from the table
therein distribution control data including the number "4"
designating the SMU 20 having full VCR function capability
and the number "i® designating one of the service item
streams (SIS) from the SMU 20 designated by the number "4"

15 with the SIS namber "1", wvirtual 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)

20 so that the relationship between input virtual channel
number "28" for the service item stream (SIS) and the output
virtual channel "7" for the end device 40 (STB-1l) is
established. Therefore, the data stream of the requested
movie is provided to the end device 40 (STB-1) with full VCR

25 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

30 for example exploit one or several SMU's 20, as well as a
system 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
35 ATM switch and/or public ATM network is equally possible.
Furthermore, another type of transmission netwecrk can be
used. The network with one or more ATM switches, however, is



the SMJ 20 via the ATMswitch 1, before VOD service starts. The system

manager 60 sel ects the SMJ 20 and™The nmost appropriate service ttens
according to data representing vi deo program al |l ocation, for exanple in
the form okydednibssb! €, in the SMJSs 20 and provides distri Rejppdgitr 0!
data including the information of the channel and the routing

I nformati on corresponding to the sel ected video programto the sel ected
SMJ 20 so that the SMJ 20 operates t &5 eproduce the selected video

program 10 A controller 26 in the SMJ 20 controls the
physi cal st epagidered tr e the meat tahle ogbwork, ggafiguration, 2ar
repr oduces &nbesppﬂidaﬁkuhskﬁﬁwishqhqm ay .node sel ected by the end devi ce

‘40 as descri bed bel O%é%‘ﬁeeﬁ Jréjet;fj‘zelgach-r%‘it;i%gr&dmﬁeggvé 1 £ audi o )

data is supplied 15 e earller
the physical storage F&ShLﬁn5h°WﬁnP(Rﬂﬁﬁﬁ99§%§iﬁﬁrSdes§“Ua? Brelk SMUt gpe
on whi ch 8 gbdeéntain®\d physic(D sixstage medium 21, earAé’%mpierimce 29

combines ! MaLgREgNgeLaY AR U A diq AU dabBnBlSLORAN Y by dgd | N0

cell s each es W t he Toutl | Oh din
the menory €F meeslw@cmspe Rng dihe G#OZKHMRGBSGEF\HGI'S mmé: t&R sane

to the ATM aiit ehitdrface 29 as partou¥ e dmtﬁzbr o nbeaﬁe@twtéme 26 such
as 25 contraol nforga% on for the dﬁgeV|ce 4 Iled to tqg end
devi ce via EREDATRET r#dr 1 BSOREY. 4P n chot Storing'd table,
10 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 zo.accordlng_to
software programs storedwin'ROMe23 and an additional control

15 software program-downioaded:intq RAM 24 and table data
stored in this memory of the SMU 20. '

‘The physical storage medium 21 primary eonteins
service items, but can also contain control software program
to be down-loaded to the end device 40 or one or more of the

20 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.

 The microkernel operating system functions as a_basic'set of
25 instructions, capable only of the most elementary of |
communication operations, e.g. down-load of control software
specifically tailored for subsequent communications to be
performed by the SMU 20. The ATM driver is used for
establishing communications through the ATM interface_zs.

30 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
40 are established. : _

35 " 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




Control data fromthe end device 40 such as a required play node is
received through the"ATMSwWitch 1 and the ATM —mterface 29—36—
The ATM switch 1 routes the ATM packets between the end devices 40, the

SMJ s 20 an t em manager 60 according to the routi ﬂ%ﬂ tion
attached toq?ﬁga% packets. The conversion table of tkmaé#?%a.ehgﬁM

switch 1 is updated by the system nanager 60. 35 In the not
shown enbodi nent wherein a public ATM 36itch is used in conmbination with
the private ATM swi tch, the virtual channel connection of the public ATM

switch is header pgtdon3hgsgsually comprising five bytes, and an
PCT/ EP96/ 014 lfnformation field portion B, usually d6mprisiifd ddrtyhad it
using a pumjé&éggyess at the start of the service
. RAM 24 contains executable code in ROM 23, a down-
5 loadable module for optimum functionality as a server, and a
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.

10 Fig. 4 shows a schematic representation of control
and data flow in the SMU 20 shown in Fig. 3. Here
distinction is made between incoming and outgoing video
and/or audio data and incoming and outgoing control data and
incoming control software program to be down-loaded.

15 Respective packets of video and/or audio data, control data
and software program, even if these packets are transferred
to same SMU 20 or same end device 40, should have different
routing information in the header to be distinguishable from
each other.

20 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 Aﬁu interfaces 41 to the
end devices 40. In this case, the system manager 60 may be

25 connected to the ATM switch 1 or the controller 26 may
replace the function of the system manager 60.

Fig. 6 shows a SMU 20 correspdnding to the
embodiment of Fig. 2, where the method for reading and
outputting data segments from a physical storage medium,

30 e.g. a disc is shown. As an examplé data groups are'output
via three virtual channels, which channels could also be
formed by separate physical channels. In this figure the
principle of reproducing staqgered'recording data, which
will be further described gereinafter; is shown. The SMU 20

35 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 predeteﬁmined nunber T of
sentences, where T:corresponds to the number of channels and
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In VOD operation, an end device 40 outputs control data requesting a

play. mode, such as , rsed pl ay;—fast
reversed play, still pi cture node or nore vague node, to the ATM swi tch
1 through Minterface 41 according to the node sel ectjon on t he
I nput devi 3’0%1@; the user. The ATMswitch 1 then routes eP [‘ﬁz r ol
data to the system nmanager 60. The system 10 manager 60 out puts control
data requesting the sel ected pl ay nodg; to the ATM switch 1 through the
ATM i nterface. SMJ 20 reproduces the selected video data in the sel ected

.pl ay nmodaquébs athifde aiint Wase et qriy s . drdch rs@nmidewgsadﬁkrayled mode

can be rout ]ggﬁ! :
I'n case of %Cﬁ{‘é &%ﬁ%ﬁ% és:‘flc!ﬁl%fsjt%af% {?&J\ﬁ:& g%l?rlr?ql S %era a har d
di sc, as suensaaaﬁaa Figc 6 The érldeodgiarfea t% nerorade i ﬁ §ﬁeaapﬁ=ys. cal
storage nedned@ium/AB1l aster alhelorildw oMrtRE-alitak grisuﬁse mseﬂangea whi ch

informatigngdyis &ﬂ;qﬂﬁgﬁr}:ﬁ @% aagered, fiis?(j fdn\g{] ' b%-@ﬁ cribed

herei nafter. en1nanager y CO es one

“or nore stoPﬁg@ﬁeﬁi’éﬁﬁrﬁﬁm&s Elowed) Syt dg«t@uﬁroupesgfu #Beudi ng
one or mrereﬁrv-rc&n,t.em.q.rom 6r- erich yatre s&nu%da:g SeyRientialliSMas n
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data with. reSpE&G-tﬁ-each SMJ 20 under its control. The static data may
conpri seypor The video data recorded in the above manner is
sequentlally and cycllcally 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 respec;zve different virtual channels through the
15 ATM interface 29. After respective N data groups of.T
' sentences are oﬁtput the virtual channels are switched over
in’ the next and following cycles as shown in Fig. 7, so that
N x T data groups are continuously reproduced via each
virtual channel with a time difference of one sentence from
20 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
for navigation software programs to be down-loaded to the
25 end devices 40 and ‘a bus 37; a table 35 for available video
programs and iéentificétion“data; for example a public
address of available video programs, and also an ATM
lnterface 31. The controller 36 controls operation of the
_ _“nav1gatlon device 30 according to programs stored in ROM 33
30 and RAM 34. The nav1gation dev1ce 30 down-loads navigation
software programs to the set top box 40, when the set top
box 40 requlres a navigation operation to the navigation
__device 30. The nav;gatzon device 30 then provides

. information relating to available video programs and .

35 1dent1ficat10n 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




exanpl e type, costs or recording capacity of each storing 30 nmedi um unit
20. The dynam c data nmay for exanpl e include status i nformattom—such as
whether or not the SMJ is occupi ed by video and/or audi o data and

whet her or n&b 9B10s6 being in use, or whether or not it i PI601411

mal f uncti oni ng. The storage nmedi um group 63 ou pd%s a request
for 35 assignnment of a SMJ 20 to the storage nedi um manager 62 on basi s
of the requirenents fromthe end devices 28. Such requi renment can be
specified by the statistical information such as potential nunber of
the end devi GREmRigRtiop fysten has a\plurabit@f navigation devices

PCT/ EP96/ 01480, which handle for example a Japanesdd versiiilesn HgiiGh in a

equi renent s Yane o, shERY difend| i) e RBREKEN YGRS n RAEL" L0 0si bi 1ty

t-0 sel ect the nore Eafpl Bxsheys Heelccontigumation iohan srd devide,

i ncludi ng Badiere a set top box 40. The set top box 40 may comprise a CPU
45, a RAM 46, a ROM 47 and an MPEG decoder 48. CPU 45
controls operation of the set top box 40 according'to
Prograns stored in ROM 47 and RAM 46. Said programs may be
down-loaded from the system manager 60, a SMU 20 or a

10 navigation device 30. The MPEG decoder 48 decodes compressed
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

15 to the speaker system 42. The CPU 45 produces demand data
according to instruction data input through the keyboard 44
or a similar device by the user. Such demand data is outﬁut
via the ATM interface 41.

Fig. 10 shows -a configuration of the system mana-

20 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
table means. The CPU 68 controls operation of the sysﬁem

25 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.
Such a system manager 60 can perform all functions described

30 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 seguence of scenes, where said
sequence can be accomplished by displaying video data on

35 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
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5 forward, fast reverse etc. The storage nmedi um nmanager 62 proposes a

suitable SMJ 20 or Surtapl e storage mearum i in tne — SMJ 20—to—astorage
medi um group 63 for the video service to the end device 40, according to

static dat ayg9gsfeks dynam c data with respect to each Swyc%ﬁmgﬁﬁgﬁlned
therein, e.g. 10 table neans, and the request fromthe storagé nedi um group

63. Further, storage nmedi um group 63 controls down-| oad - operation of
software progranms to one of the end deviyges 40 in response to a request.:
fromthis end device 40. In case of a plurality of storage
nediun1nanaghysié516§totag&1mndﬁugyamnnﬁnnainanggeheGQtnggepQonse a
suitable @ﬂgeéwl.ﬂﬂat Fﬁ@ﬁ@fﬁ%é@dﬂﬂhfﬂéﬂ&%eﬁg {Rrathe

vi deo serV|ce to stora ou stora g medlﬁIP manager
62 will askSiRILAEr PRRRLEC ﬁgﬁb er 262 °“Po ip Bi%setd ®abl e SMU
20, requestsé@h;nbEEOstsmengs:ﬁhnnhhlamqyunﬂabﬁsswntchﬂnd fraom aglzameell um

manager 6g¢ %@ncﬂgfxrel f# é e "AES aatia okp ggg sx?&g'é'nétgéﬂé'p 63.
Nbr e specifica e V|ce i tem providers ass| gnment
of one of tRe SREﬁZE srplf GR IHpEtian Gan bengead éF 2 5?%.?¥EPEE$V|ce
item group &§. sthechinyifxom temarite))rowo Chaned eowhihé the sicene| vzt
operation -ofy Cﬂ@&gﬁé};ed, aﬂ{é VEnd’" Y gtf% Y @i@?hh%ﬁ?é\g&%r %r om t he

program manages contro rans to
be used in FP'Fé-PP}§Beﬁ?m bFH iafe Eagty derRaxd: aedgedBivilarly g PY abl'e, and

ef fecti vaopewdteRing3from channel Becs aihdmeel 1ewhglaughéSseene dogn-ivad a
suitabl e 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 according to the control data from the end device 40. When
o switching between channels is not performed, the natural
' sequencé'of scenes will be followed, as this is the sequence
in whlch video data occurs on a single channel..
o ~ Scene 5 appeared after scene 6 by sw1tch1ng from
20 channel 3 to channel 1. Thus reverse skip’ play is performed.
" Fig. 12 shows an example of a mosaic function to
be pérformed by an end device 40, whereby selected scenes
taken from a sequence are displayed '‘on monitor 43. A user
can in this way select a starting point, other than the
25 beginning of a film, 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.
title frames of several selectable video programs, where
' 30 such selecteéd scenes for mosaic function can be displayed by
' switching the virtual channels on a real time basis and
storing these into the video -RAM 50 simultaneously or by
reproducing the videc data previously stored in the SMU 20
as mosaic video data. Next, recording formats of video data
35 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



down- | oadabl e software programto the set top box according to the table
therein representing Terartonshrp between servtee i tem i dept+fieation
and service item provider. Wen the request is provided fromthe service
iten1provide %ﬁﬁ 5 service itemgroup 65 can deci de whi ch_down-1| oadabl e
software i s Sur 4Bl for subsequent operation of the set topFCTEB¥PI4LL
according to the table in the service item group. WO 96/ 31056
PCT/ EP96/ 01411 20 12 Even if

t he storage nmedi um manager 62 is mal f uncti oni ng, the mal functioning
storage nedi WpdimMELcehter BEYthe PREEDERY sbddsyd edSMn 24. ou’e&ut S twedeo

oihen fa iy B latn's e PR B e BT 2
62. tracks of the MO disc 21 contaln data groups in the

staggered recording segquence 92 shown in this Fig. 13 above

5 the physical storage medium 21. The arrows above and beneath
this representation of sequence 92 denote the order, in
which head 90 reads the data groups from the physical
storage medium 21. As shown here, reproducing head 90 skips
data groups on the outbound pass over the physical storage

10 medium 21, where the skipped data groups are read during the
inbound pass over the physical storage medium 21. In this
way no time loss occurs hetween 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

15 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

medium with a format described above, is reproduced from

20 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 Pig. 14 first and second video data with the

same content but opposite time lines are recorded on the

25 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
forward play mode. On the other hand, second video data is

30 used when the set top box reguires 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
remaining tracks of the disc. Then the recorded first video

35 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



Next, full VCR functions, for exanple fast for- ward, reverse, fast

reverse andastill pl aymode~wiHt—be—exptarmed—tn the ful |-

an agile storage 10 nedium for exanple a hard disc, is used. The agile

storage ' is installed in one or nore of the SMJ er he
Wﬁ!&' Pr&ﬁ"!ﬂ@}]ahdat a of

begi nni ng vi deo on demand service, the video and/or

the selected video program or video program with possibilities of VCR
functions fromend device 40, is 15 copigd fromthe archive SMJ or a
delivery SMJto this agile storage nedium The agile storage nedi um
_out puts Vi dilrect fonl/ art digliad sdapasisitlie tpl aeprodaceether sdcbgdaviaeot op
box 40 I e _ £XBA0 9 . [he e ; ger 60
provi des f%aﬁ?%gtﬂegje\% l};fly%c%amnnel";' ?f"rt@%ec%g ?E%ﬁ'v&efﬁﬁ%gﬁon IS
request ed byide BAFE repraodugeds §h thate ginidar effeskfickectib®o an sw
Wi th a har dréesa Bibtoriat stdwe fil IFiIgCR Af3uriet obtatiheaugh the virtual

channel. In the case, £..an ' IS plied wi :
i nf or mat igon from gfnn l@wgg?;iﬁa\?@nﬁﬁcﬁ#ﬁiﬁ %F&ﬁ%#lggéklg éef%égﬁgeggi n a
25 st agger edc¢erdance with BRAAT sesephevidgoedata shondd;
forward or p@séncSdéd Sin R réversel fiitialcr Sid firgeniauabngaea.aghl e

ot e i TRk Y o e R 35 BB FR b
del i veri ng video piata riniclhen nevennss dixragtien: as\gxplajnedgpbever sni s
enpl oyethp thet!erdmpietsd Fwid.hixumailsd id dlistaneen oeheadagiévenbnt
time point e;{é :(l?:?rra{n?ffeog,dll?o%}}-%Jrhefgéwrger _Oaln _?t'rev%];'sghleal_ay, as the
forward data groups (1F, 2F, 3F, 4F etc.) are recorded in
every fourth track in a similar hgnner to Fig. 13, while the
reverse data groups (12R, 11R, 10R, 9R, etc.) are recorded
15 before 2F, 3F, 4F etc. respectively, also in every fourth
track. Also the distance of the head movement is ninimized
at the edges of the disc as will become clear from the
sequences of 6F, 7F and 8F and 7R, 6R and 5R at the inside
edge, and 12F, 1F and 2F, and 1R, 12R and 11R, respectively.
20 . Pig. 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 segquence shown in
‘Fig. 14, and by receiving from and sending to different
virtual channels, respectively in order to obtain forward
25 and/or reverse play modes, for which purpose data are.
recorded in the staggered fashion, described referring to
Fig. 13, 14 and 14A as examples. R - _
Multi-cast functions will be explained, referring
to Fig. 16. In the multi-cast function the system manager 60

30 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
transmitted from one of SMU 20 to or requested from other

35 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
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virtual channel in use at the tine of the request, can be speeded up or

sl owed down, and camconsequentty be 35 di sengaged:- when the time pointer
and speed of the agile di sc correspond to that of another virtual

channel i Lhg information in the selected play node
O 96/ 3156 46 belSiok" PERs3RYD

PCT/ EP96/ 01
13 disc containing information recorded in a forward or reverse

st aggered fashi on. When a setzsop box 40 requires sinple VCR
functions such as stepw se fast forward node or stepwi se 5 fast reverse
node, these gionpequ¥ERifgnthe onidearand/or wediordath whizkowrer delivery

SMJ 20. 1 n t@e%efesiga iHCrespdfibL V€6 YerWLubL tied fsndil datdl.ugeran agile
st orage nedi ?e out puts_video and/ or audi o data recorded in
a example, 1f an end device STB-3 requests same video data

"yideo 1", "video 2", and "video3" as requested by and
5 transmitted to another end device STB-1 from the SMU 20
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"
10 and "video 3" are replaced in the ATM switch 1 with not only
the header corresponding to -an output virtual channel "“vc7"
but also the header corresponding an ocutput virtual channel
"yc8" designated by the end device STB-3. Therefore, the ATM
packets containing "video 1", "video 2" and "video 3" are
15 supplied to both of the end devices 40 STB-1 and STB-3
simultaneously.
The seguence of communication, shown in Fig. 17,
represents a method in which flow of video data from a SMU
20 to a set top box 40 is established. First, in step 1, a
20 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 or
just television, the user wishes to select. Such selectable
25 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.
Description below will relate to the case, where the user
30 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.
In step 5 navigation device 30 provides.set top
35 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




certain format which will be descrlbed hereinafter in a 10 nunber of

virtuar—ctammets t hr sagh—t+-he-—AFHMi-Ateraece—m-t——respecti-ve ti-nedelays .

bet ween the virtual channels. ATM switch 1 then provides the video

and/ or audj in the required play node to the set top box 40 by
gt %Rl D onon pat Vi 2

changi ng t | ati onshi p between input virtual channel but 15
virtual channels under control by the system nanager 60. Some
exanpl-es of conmuni cati ons established bet ween the end devices 40, the

system manager 60 and the SMJ s 20 b§ using the table data shown in Fig.
A1 will be oenéxpbfidiededeiertl ein hﬁetﬂéxéngtéiﬁVé Chetd R dpS R )4 d equests a

20 sel ected novi e callin he jdentificat %ﬁs
'correspondlﬂﬁs??ﬁtéﬁé gn%° Fb?l&@ﬁ fﬁgnh ?#ﬁﬁhﬁ?eé¥iﬂﬂn
devi ces 30 43.tImestRJ, tmeusért katersvhis cheice thproughidvis am;(zsn P-1) is

desi gnat Ed 3 vide dgemﬂifc'hc@..h' Qﬁls caﬂabgé aZPequest for al Fur¥d{es Ce item
provi der SIP—l ‘“‘hen ch obtains fromthe

tabl e the? e¥‘ M, This, reque aﬁFaBF&ay FﬁeLBof‘ﬂY“@"i’O‘”&s‘% WeSAR tdhg tine of
t he novi e, steﬁlszrwﬂnnsupmncnawnqhtdanadencbad3mgsuﬁpixasﬂamnéwznenu

desi gnati ngof Nge ML ilh St 53¢ BB BFQeraE!H/ Step Vsl GElHS RN d fedf1GdTOVi €

and the nunber "2"_desi natl seryice |tenlstreans SI'S)

fromthe SMEEBERRG i &"mesavgf‘ﬁébkea?rb?n‘irﬁ’e GRRR M ®FeR the
tinme point 02010a mnmhtdﬁSplayedrbnahonhaonensnhybaet"ﬁﬂp bdyrad hi s stream

and suppi€Sontaif€ aMeptlcieEodna! $9abY bPGgFRH T Mier Jrisidd e SIS

| select, which is represented by step 11. Set top box 40 in
step 12 requests service item provider 64, denoted by SIP,
to provide for a video stream to a top set box with a given
public address, corresponding to the address of the service

15 item provider 64. In step 13 service item provider 64 first
reqguest 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
established, which control software is down-loaded into the

20 set top box 40 in'ste? 14. Now, set top box 40 is capable of
issuing commands relating to VCR functlons, 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
first available video stream for the request, which in this

25 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
and 18 the requested video stream is routed through ATM

30 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 system
is clarified. In this timing chart on line 13 the service
items grdup (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 SMU1l waiting for data. In line 15 the
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35 nunber "2", virtual channel nunber "21" and the end device number

"STB-2". —Ttre—servrce item provi der -64-(SI P-1) up—dates the
conversion table in the ATMswitch 1 according to anot her WO

96/ 31056 PCT/ EP96/ 0141

14 tabl e gq,g“&%l | able in the service item provider 64 ( o,
that the relationship between input virtual channel nunber "21", for the

service itemstream (SI'S) and the out pubgvi rtual channel nunber "21" for
the end device 40 5 (STB-2) is established. Therefore, the data stream of
t-he requesged iRst£ller Reguetdtd SHURhascsdutewrite siaxtSHrdliding romthe

OFS o' 18" ShER £ ks ge, ssstjontibh- 29 1HTEY oy R ddtuon o
is transferred from sMU2 to MUI. n 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 bi9 the SIG requests SMU1 to start serving data to a
certain virtual channel, so that such data can be served to
end users.

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




10 service itemprovider 64 (SIP-1) obtains fromthe table therein
drstrt+buttom—cont rol dat-a—nrel ugArg—tre—rromirer—i~d——desi gnat Hrg—the—SMJ——
20 having full VCR function capability and the nunber "1" designating

one of th%wﬁ [vice item streans (SIS) fromthe SMJ 20 designated by the

nunber "4 the SIS nunber "1", virtual channel nufSSEPOMIL NG t he
end devi ce nunber "STB-1". ' The service item provider 64
(SIP-1) up-dates the conversion tablggin the ATMswitch 1 according to
anot her table data available in the service itemprovider 64 (SIP-1) 20
~so that the relationship between input virtual channel ~ nunber "28" for
the service itemstream (SIS) and the output = virtual channel "7" for the

-end device 40 (STB-1) is establ i shed. Therefore, the data stream of the
request ed novie is provided to theCoAIMBevice 40 (STB-1) with full VCR

25 function. : : Such -an interactive conmuni cation system as
outlined above is.suitable.to be used as a platformfor a plurality of
server-owners, navigation device owners, system manager owners and users

si mul t aneously, wher &.o8esparagecusd3onf unityxaspkprisingi t one or several
SMJ's 20, as well "as.agtoraye! nERABN202" s€8riNg/ PALORRa or At

navi gati on devi ces .30, . _ In Flg. - l.the entire systemis
configured around a ~ SontgePd R?HP§WFP€hc??tgﬁﬁ%?ESIYQﬁl?ﬁo- & Q&R’NF one
private 35 ATM swi t cl+ ethoey melhnsc £4FVmembridekingsprogredrt aatessi bl e.

5 ' wherein said control means control operation of

the storage means according to. said down-loaded program

' 2. A storage medium unit according to claim-1,

vherein first program data for write operation and/or second
10 program data for read operation are downloaded in said

‘Rmemory means. '

3. A storage medium unit according to claim 1, .
vwherein said first program data are replaced by the second
program data by a down-load operation before the read

15 operation is started. '

4. A storage medium unit according to claim 1, 2
or 3, wherein said memory means memorize resident program
data, the control means controlling the memory means

_ according to the resident program data when the program data
20 are down-loaded to the memory means.

5. A storage medium unit according to claim 1, 2,
3 or 4, wherein said information data are video data and/jor
audio data.
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CPU 22 of controller 26 controls the storage

and ‘an additi onal
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tware program
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28. In Fig. 2 such an ATM packet 20 is shown to contain a WO

96731656~ PCTHEP96/ 01411
16 header portion A, usually conprising five bytes, and an
i nformation fleld ortion B, usually conprising forty-eight ﬂﬁ@ébf
RAM 24 cont ¥ cutabl e code in ROM 23, a down- 5 Ioadab e for
optlnun1funct|onallty as a server, and a buf fer. Fig. 3
shows a SMJ 20, where bus 27 is di vi ded into a separate control bus and
a separate data bus to provi de a hlﬁ? &hroughput 10 Fig. 4
shows a schematic representatiop of ﬂ and data flow in the SMJ 20
showmn in Fig. 3. Here dlsiln(tlo i I8 yrade bet ween i ncomi ng and out goi ng
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and/or audi o data and incom ng and outgoing control data and i ncom ng

conttot—softwar e programto—be dowmrtoaded—i5Respecttve—packets—of—vi-deo-—

and/or audio data, control data and software program even if these
packets are transferred to same SMJU 20 or sane end device 40, should
have diffa¥@AEB1056 routing information in the header to be PSTEEMAIShabl e
from each other. 20 Fig. 5 shows a third enbodi nent of the SMJ
20, where an ATMswitch 1 and the ATMinterface 29 of the SMJ 20 are
incorporated. As a result connections can be established fromthe SMJ 20

~directly through ATMinterfaces 41 to thé18 end devices 40. In this cave,
the system manager 60 may be 25 cEnnécte t he ATM switch 1 or the

-controller 26 may_ repl ace the fungtiornf of~3hke system .manager 60.
Fig. 6 shows a SMJ|20 feQrresponding to tHe &bodi ment of Fig. 2, where -
the method for repdi ng angd it tli ng Id segnents from a physi cal
‘'storage nedium 3D le. d a'di_sc shgwn. JAs.an exanpl e.data groups are
out put via thrgq viftual ®ha S, 'vvhilch Zhannel s coul d al so be
formed by separatp |phylsi cal chang®etsd In jthiZITigure the principl e of
reproduci ng st agggried f egor di ng jcaf a, _V\,hichg 1l be further described
Hereinafter, ig3phqwn~+he SMJ B5 {shown re contains a buffer 210 and a
timer 211, whersesi{He buffer 2 (K prefely a part, of the ATM
interface 29. The v§ deo dat a i%] difvi dgd & predeterii ned nunmber T of
sent ences, where correspOnds..o‘fo hg nunpe 'gchan_ng_l-j and
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pr edet er mi ned nunber

—equals thnree T tase of

Frg— 6 —Eacisemnrence—ts divideu I m—
N of data groups and N equal s, four case of Fig.

6. The vide re recorded in the storage medi um 21 a rder
of the dataaﬁﬂ%éﬁggls changed in 5 such a way that n-th (mhgkg&ﬁ&ﬂﬁﬁq

3 ’

.N) data group of the first sentence is followed by n-th data

group of the Tth, T-1th, ..... , and T-(T-2)th sentences sequentially, as
n S sequentlally |ncreased as shown in the upper left side of Fig. 6.
10 The vi deo data recorded i 5/48e above manner is sequentially

and cyclically reproduced fronlthe st or

gr oups
buf f er

h data
in the

medi um 21. The n-
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output to respective different virtual channels through the 15 ATM

the virtual channels are sw tched over in the next and follow ng cycles
as shown in Fig. 7, so that N x T data groups are continggﬂ%ky

r epr oduc ewom631086.c h virtual channel with a time differ®W HBhe
sentence from 20 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 conprises controller 36, formed by a CPU 32, a
ROM 33, a RAM 34 also  for navzg' lon.software prograns to be down- Ioaded

“"to the 25 end devices 40 and a bus 37; a table 35 for avallable vi deo

R S MRTTASEI f e A LI LANEIAAL ALY S0 T e TR TG uan A Rt ke LIRS SIROS AR St

. prograns apd identificatign data,
avai | abl e {4 feo| r dosames

36 contr &l cratiog ok §hg 1 - IaV|gat|on d:}hce B accoq‘lng to prograns
"stored in ) 4—Hhe naV|gatTh§ deinj 30 E%mn | oads
navi gati on | S digta o. the set t box &P, wen the set top

box 40 reqisjesja, aulgatﬂoa ogelatlon to thEnavi (& i on device 30. The

navi gati on - SRR F-of—eHE S i nf or mii OT2) ati rfedt o avail abl e
vi deo pregia ﬂthfluailon dat a t hggieof the [Egt top box 40
Publ i c r¢d fhen a publi et is ﬁfed in the

i nteracti ve—jon
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18 “CONMumM catronsystenrias a ptrurarrty—of~rravrgatro-gev+ees F0-
whi ch handl e for exanple a Japanese version, an English version, three
Fig. 9 shows the

di mensi onal _graphical version etc.

confi gurati Jﬁoa&‘aﬂs end device, 5 here a set top box 40. TRETEERRIEH hox
40 may conprise a CPU 45, a RAM 46, a ROM 47 and an MPEG decoder 48. CPU
45 controls operation of the set top box 40 according to progr ams
stored in ROM 47 and RAM 46. Said prograns may be down- | oaded fromthe
system manager 60, a SMJ 20 or a 10 dﬁvigation devi ce 30. The MPEG decoder

48 decodes conpressed vi deo dat a 8/ or audio data, supplied via the ATM
swtch 1 and supplies video data, if necessary conbined with data
froma graphic processor 49 through a video RAM nenory 50 to t he nonitor
43 and supplies audio data via an |ifgi er 51 15 to the speaker system 42.
The CPU 45 produces denmand data . 0O
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according to instruction data input through the keyboard 44 or a simlar
—device by the user —Suech—derand data—i-s—eootpot——yvia—the Atvinterface 41.-
Fig. 10 shows a configuration of the system mana- 20 ger 60. The system
manager 60 contains a CPU 68, a ROM 69, a RAM 70, and (ﬁ_ lgory for
vari ous \APD9sBfoSéar e prograns to be down-1oaded to th& W oxes 40
and/or the SMJ s 20, an ATMinterface 61 -and nenory 71, e.g. in the form
of tabl e neans. The CPU 68 controls operation of the system 25 manager
60. The system manager 60 provides operation . software to SMJ s 20 and
set top boxes 40 and updates tabl SZ for data representing a rel ationship
" between input virtual channel s mj output virtual channels in the ATM
switch 1. Sugh a system manager 60 capsperform glJ functions described
30 above rel at i-nj; to the storage nedi um 62,~3t he program manager
67, the servicerrtempyoviders 64, the td up 65 and the
“server routing ngger | 66. shows .a sg¢quence of scenes,
where said gequence| can be acconpl i shed by dif syl aang i deo data on 35
various transmijssi®n channels. In this ngel e fwgl veg virtual)
transm ssion chanrf@l s hre enployed .as T thoug_h fqom channels 4 to
12 are onmitted|{frogdthe drawing  for in'pn'Eifi(Latiorm Dafa -groups are
reproduced froha & .
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19 - physi cal storage nmediunm 21 contarmrmgthe—stagger ed r ecording
data and output via these virtual channels in a simlar manner to Fig. 6
and 7. As sga%g%hﬁﬁfig. 11, the sequence of scenes can be altered by
switching fro nel 5 to channel for input of video dat aPEBEPI4Hg such
a scene so that a sinple VCR function can be realized. For exanple,

by switching fromchannel 1 to channel 2 while the scene '?2' is

di spl ayed, the scene '4' can be displ ayed, thereby ski ppi ng scene '3 as
fast forward node. Sinmilarly, by 10 sw%£18i ng from channel 3 to channel 1
whil e the scene '6' is di spl pyedg the scene '5" wi Il next be displayed

t her eby creating a reverse de. fSuch swi tchi ng between virtua

channel s can be done by updatinp thg yconversion table of the ATM swi tch
1. under control of the gsystermyana 60 15 according to the control data
fromthe end device 40. : $ bet ween channel s i s not

per f or med, [rheTmaturat '
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sequence of scenes Wil | be followed, as this is the sequence i n which

chu....\,.. Scene 5 appeareg—aft+er———

scene 6 by switching from20 channel 3 to channel 1. Thus

reverse skip play

i s perforned. Fig. 12 shows an exanple of a nosaic function to

be perfor W@%$108 end devi ce 40, whereby sel ected scenes FET

roma

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

starting point, other than the 25 beginning of a film by

i ssuing a

correspondi ng denmand t hrough the ipput device 44. Such a npbsaic function
.can of course al so be used for vis Ji 8zing a menu of service itens

sel ect abl e t hrough one or several navigation devices 3, e.q. title
frames of several s SEmvAmoL o mm el aele (R-110) ere 3g{such el ected scenes

VU\J

for nobsaic fu_rlctign Eend)
on a real tine Dbasi ¢ afd

Sicend fySaenby
sbor ng4t he

LV*

Scang {ichfeng [ hecepe |t ual channel s
e i%ht ot he? video 'RANI 50

simul taneously or b

Lu.—pl VIUU_J]_-y stored in the

SMJ 20 as nosaic \Ji deo‘data Next ,,recgd'rng Lor’naLs’oT' vi deo data 35 on

a physical storage nedi um‘21 vm'il be expt ai ned,,ref erring

to figs.

13- 15. | n Flg 13 a{p’h;&slfca* StoTage medium 21 is shown,

where a head 90 is atjach nzarfn 91, . molf
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physfcal storage nedium21 is fo

PCT/ EP96/ 01411
edi-um 21. Here, -the

rmed by a MO disc. Data tracks of the

MO disc 21 contain data groups in the st aggered recordi ng sequence 92
shown in tW@9§31856 13 above 5 the physical storage nmedi um PEIVEREV4IL ons

above and beneath

nmedi um 21. As shown her e,

this representation of sequence 92 denote the order,
in whi ch head 90 reads the data groups fromthe physical st orage

out bound pass over the physical
data groups are read during the
medium 21. In this

a sequenc
20 (see Fig.
required by |
conti nuous f
required.

of data
6) and a
he contr
W or_d

Scene
123

Scene
55

Scene
12

— ey -

Scene
4

Scene
1

Mosaic
Menu

G

W

reproduci ng head 90 ski ps data groups on the
storage 10 nmedi um 21, where the skipped
i nd pass over the physical storage

way no tinme |oss occurs between the end and start of

a groups a

groups, to be sent to the controller 26 of t he SMJ
continuous flow of data groups 15 in the order,
Pller 26 of the SMJU 20 is ensured. Because of the

buffer menory of only a(§4 Il size is




Vi deo data, which is to be recorded in a storage mediumwith a format
gescri-bed—above, | s—+reproduced f+om2B—satt—storage nedi um 21, —aRd—outpot——
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 wo®énsiessane content but opposite tinme |ines arePCEESPMAoN t he
25 disc. In this case the data groups of the first video data and the
data groups of the second video data are interl eaved. The first video
data is used, when the set top box requires nornal forward, fast
forward, or stepw se fast forward play node. On the other hand, second
video data is 30 used when the Sﬁ%,hop box requires reverse play node.
Furthernore it is possible for t 1 ata groups of the first vi deo data
to be recorded on every other track of the disc. The data groups of the
second video data are stored in remai ning tracks of the disc. Then the
recorded first video 35 data is reproduced fromevery other track of the

di sc by movi ng a reproducing head in a first direction. Recorded

second video data is reproduced fromthe renaining tracks of t he disc by
nmovi ng the reproducing head in this first :

(

//92

[EP bR RIEER
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e 58 9sstB svann e—second video—data—
in the reverse if the flrst dlrectlon after the first vi deo data are
reproduced so that simlar effects to the recording format_shown in Fig.
13 i s obt ai WOPRYS6 In the first and second video CHUERIPRMLcoded
I n accordance with MPEG standard, the second video data should be
encoded in the reverse nanner 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 expl ai ned above. In 10 %Pe exanple of Fig. 14A also the
di stance of head novenent is mnil #Bd, both for forward and reverse
pl ay, as the forward data groups (1F, 2F, 3F, 4F etc.) are recorded in
every fourth track in a simlar manner to Fig. 13, while the reverse
data groups (12R, 11R 10R, 9R, etc.) are recorded 15 before 2F, 3F, 4F
etc. respectively, also |n every fourth track. Al so the distance of the
head nmovenent is mnimz at the edges of the disc as will becone clear
fromthe sequences of , &/F and 8F and 7R, 6R and 5R at the inside

e
FIG.14

Fl R

1(18 9|12 5'4 4};!2 7 {10 Hg GJLS 3[:|6n 11p1g 7F % 4F % 1219 85%11_?
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edge, and 127, 1F and 2F, and 1R, 12R and 11R, respectively. 20
Elg 15 shows a di agram-of-—a-sequenee—ot—mwi-gdeo——dat a di spl ayed-on a

nonitor, where the sequence is obtained by using the recording fornmat
and readi ng sequence shown in Fig. 14, and by receiving fromand sendi ng
to differapdossiosé rtual channels, respectively in order t%‘@ﬁ"ﬁf’?ﬂ‘f’orward
25 and/or reverse play nodes, for which purpose data are recorded in the
staggered fashion, described referring to Fig. 13, 14 and 14A as
exanpl es. Mul ti-cast functions will be explained, referring
~to Fig. 16. In the nulti-cast-funcﬁkzwﬁthe system manager 60 30 as shown in
Fig. 1 also nanages distribution of"Vi'tleo dat a. 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 transmtted fromone of SMJ 20 to or requested from other 35 end

‘devi ces 40, the system nanager 60 outputs to the ATM . switch 1
distribution control data including information of ~ the input virtual
channel of the sel ggtied video data from the SMJ 20 and the out put
virtual channel qf By.end dewlce :
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22—AS—requesting t he—vtdeo—and/ or—autro—data—whtrch—are generatet—n
response to the received denmand data. For exanple, if an end device STB-3
requests sanme video data "video 1", "video 2", and "video 3" as requested
by and 5 trWe968105¢d t o anot her end device STB-1 from the SREVEBYMEN, ough
an i nput virtual channel "vc 1" and an out put virtual channel "vc7", the
syst em manager 60 out puts the up- dated conversion table to the ATM
switch 1, so that the header of the ATM packets transmitting "video 1",
"video 2" 10 and "video 3" are replaced in the ATMswitch 1 with not only

t he header corresponding to an outpﬁ%’virtual channel "vc7" but also the
header correspondi ng an output virt&d18channel "vc8" designated by the
end device STB-3. Therefore, the ATM packets containing "video 1",
"vi-deo 2" and "video 3" are 15 supplied to both of the end devices 40 STB-1
and STB-3 si nul t aneousl y. The sequence of comuni cati on,
shown in Fig. 17, represents a nethod in which flow of video data froma
SMUJ 20 to a set top box 40 is established. First, in step 1, a 20 user
informs a set top box 40, denoted by STB, through his

g
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I nput device 44, that he wi shes to gain access to the system The set

top box 40 replies by asking the user in step 2 what kind gof service
| i ke vi deo-on-demand, ganes or just television, the user wishes to

sel ect. Such selectable 25 options may be stored in nenory of the set top
box 40. Naxbeesiosd N Step 3, the user enters his choice thpeggpedwians nput
device 44 to the set top box 40, which then involves the navi gati on
device 30, in this figure denoted by Navi. Description belowwll relate
to the case, where the user 30 has sel ected a vi deo-on-denmand servi ce nenu,
for which one or several navi gald/48 devi ces 30 are suitable.
" Nevert hel ess, only one naV|gat|on devi ce 30 |s represented in this
_figure for clfarily. = I step 5 naylg i on device 30

provi des. set topA35.Dax 40 with B pf sel ectr e{?wdeo services, to
whi ch t he nays a'ﬁn device 3§ anae;al n acceqg |Il® §ai d nmenu options
.can also b nclddef® |referringlEhe ERt top1be 0 éi;o anot her_,navi gati on
devi ce 30,%§B|c adai n accesi= 4 |& |5 2|2 O
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23 — Ot Ter VI deuservices—Ht t-he—hext—sep——sott0p-box 40 passes

the menu on to the user by display thereof on nonitor 43. In step 7 the
user enters his choice through his input device 44, which in this case
is a requestWO83185¢ urther 5 menu. This request is relayed POT/HERIGAZALI on
device 30 in step 8, whereupon navigation device .30 supplies a new nenu
of 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 step 10, a menu displayed on

monitor 43 by set top box 40 10 contains an option for a video programthe
user wishes to sel ect, which isxiﬁﬁresented by step 11. Set top box 40
p

in step 12 requests service ite ovi der 64, denoted by SIP, to
provide for a video streamto a top set box with a given publ i c address,
corresponding to the address of the service 15 item provider 64. In step 13
service itemprovider 64 first request service itemgroup 65, denoted by
SIG to provide set top box 40 with control data necessary for optinum
handling by the set top box 40 of the video streamto be - established,
whi ch control software is down-loaded into the 20 set top box 40 in step
14. Now, set top box 40 is capabl e of I ssuing commands relating to VCR
functions, wheSMUln s$Mi2 15 SIP SIG ATMSW NAV!I STB
3 1 R ] [ i
I | | USER
I | B— | o — :
| e
-—-—: = = s m o o 2 g o o e e 5
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the first play conmmand is issued to the service item provider 64. In
: : i Lirst avail abl e xviden

stream for the request, which in this 25 case originates from storage
medi um unit 40, denoted here by SMJ , and sets ATMswitch 1, denoted by
ATM SWto #1056 said storage nmediumunit 20 and set t@CTESSMAIDY

re-writing the virtual channel table in the ATMswitch 1. In steps 17
and 18 the requested video streamis routed through ATM 30 switch 1 to set
top box 40, where the requested video program can now be di spl ayed on
.moni tor 43. In Fig. 18 dynanic reconfiguration of the system
Is clarified. In this timng chart Bi ne 13 the service I tems group
«(SIG creates a new instance of a SMJ installer and provi des the number
of the source SMJ, of the destination SMJ and ot her paraneters. In line.
14 the SMJ I nstall er executes a downl oad operation to SMJL as
‘destination and | eaves SMJL waiting for data. In line 15 the WO

96/ 31056 '
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24. SMJ installer requests SMJ2 as source to start providing data to SMJ1
as destination. In line 16 the requested data is transferred from SMJ2 to
SMJUL. Inline 17 SMJ reports to the SMJ installer that the data transfer
is conpleted. In line 18 the SMJ installl er inforns the SIG that SMIJ1 is

ready to serve data, whereafter the SMJ installer disappears. In line bl9

the SIG réftrestatann aRpkicatier RFRGEBREA 0243 certain virtual channel,

so that sgel.daid radtdre sfedddp end usens. _ In the foregoing
description a nunber of characteristics and details have been descri bed

with reference to preferred enbodi ments. It should however be understood
that the present invention is not limted to the above description of such
preferrfd enbodi ment. The requestedcﬂgﬂgs are defined by the foll ow ng

cl ai ns.

1. A storage medium unit, comprising:
- storage means for storing information data,
10 being video data and/or audio data;
- control means for controlling the storage
means;
- memory means for memorizing program data,
characterized in that
15 at least parts of said program data are
downloaded into said memory means, said control means
controlling operation of said storage means according to
said downloaded program data.
2. A storage medium unit according to claim 1,
20 wherein first program data for write operation and/or
second program data for read operation are downloaded in
said memory means.
3. A storage medium unit according to claim 1,
wherein said first program data are replaced by the
25 second program data by a download operation before the
read operation is started.
4. A storage medium unit according to claim 1,
2 or 3, wherein said memory means memorize resident
program data, the control means controlling the memory
30 means according to the resident'program data when the
program data are downloaded to the memory means.
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25 CLAI VB IP@S gﬁ
storage nediumunit, conprising: - storage neans for
storing information data; - control nmeans for controlling
t he storage neans; - njermry means for menorizing program
data, 5 CLAIMS: wherein said control neans control operation of

t he storage neans according to said down-| oaded program dat a.

2. A storlage fedtoragenimediddorunihgsed fraintermctive communieatiort isystemr ogr am
data for wite.ope i pn.and/ ar cppd .pr for..read

oot o PR i YR B w18 Yol B SBng 5
storage nRfdrmatioAidatdeequiektad byosHid dnd device, systethi ehahdgé&dshtfdlig ser ogr am

data are replaced by the secon programdata by a down-| oad operation
bef or e & ras ta=8¢pply said information data output from said storage media unit to said

end device, comprising: '
- physical storage medium for storing said information data;
- central processing unit for controlling the physical storage medium;
- memory for memorizing program data, characterized in that
10 when the system manager receives demand data from said end device,
software program from said system manager is down-loaded to said memory in
AN the storage media unit, said physical storage medium is controlled based on
said software program down-loaded.
2. A storage medium unit according to claim 1, wherein first program data
15 for white operation and/or second program data for read operation are
downloaded from said system manager in said memory.
3. A storage medium unit according to claim 2, said storage medium unit is
comprising archive storage medium unit for storing software program and said
information data and delivery storage medium unit instalied said software
20 program, when the system manager receives demand data from said end
device, said information data requested by said first program data from said
archive storage medium unit is write-in to said physical storage medium of said
delivery storage medium unit, the first program data are replaced by the second
program data by a download operation from said system manager before the
25 read operation for said information data is started.
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according to claiml1l, 2 or 3, wherein sald nenory neans nmenorl
resi dent program data, the gpntgvebvigansiti@ontrol ling thegae rmrl?@éé_n‘f?\{ .
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{57) Abstract

The present invention provides a storage medium unit, comprising: storage means for storing information data; control means
for controlling the storage means; memory mesns for memorizing program data, said memory means and/or storage medium unit being
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