ON\- DEMAND SYSTEM FOR SERVI NG MULTI MEDI A | NFORVATI ON V\@OO’S@SG\&

FORMAT ADAPTED TO A REQUESTI NG CLI ENT BACKGROUND OF
THE | NVENTI ON 1. Field of the Invention - The sent
invention generally relates to an on-dgmand nul ti medi a S and

nore particularly to a server, responsive to a request from one of
consum ng devi ces, for serving requested nmultinedia information in a format
adapted to the. requesting consum ng device. 2. Description of the
Prior Art  ON-DEMANDSYSTEM FOR SERVINGMULTIMEDIA INFORMATION' i ned
for the sake of better understanding the foll ow ng description.

Mul ti nmedi a i nf or malNocA RORMAT ADARTED TO AIREQUESPENGEELIBNT i s a
conpil ed set of single-nedia data such as vi deo, ani nation, graphics,
sound, text and conputer B2 "* i\l NG lled a "material."
Each naterlal I's represented by naterlal data cont ai ned in a
"mat eri al fl. Féeld dfithednmentionon a specific material (file) including the
fiIe name and attributes of the material data is referred to as

"mat eri al i nherpresent invenhtiod geaefallyrelatds toareonlemand multimediaj s
referred to as "material_ format," which may be, for exanple, an MPEG 1
(Mbvi ng Pi sexver and more piamticulaply tosa sexvep, respposivato iareguest onypueof a
JPEG (Joi nt Photographlc Codi ng Experts G oup) faormat in case of
graphi cs acdnseming drvices,dhr serving requestedaanly p&aﬁ@mneogén@rfqmpt

conpri ses sone kinds of material data . constituting the nultinedia
“appl i cat i osdapted &%F?@%WCWWl@WbeS how each nmateri al
pIaysHsrob m,theqartg catlon I nformati on on a specific scenario
(file) inclu eﬁﬁnPFF@nf e B attributes of the scenario is referred
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's video, animation, graphics, sound, text and computer program, which each are
called a "material." Each material is represented by "material data" contained
in a "material file." Information on a specific material (file) including the file
name and attributes of the material data is r.eferred to as "material
inform__ation." The data format of material data or file is referred to as
"material format,” which may be, for example, an MPEG 1 (Moving Picture

~ Coding Expérts Group 1) format in case of video, a JPEG (Joint Photographic
Coding Experts Group) format in case of graphics and so forth. Each of
multimedia applications generally comprises some kinds of material data
constituting the multimedia aiaplication and "scenario data" which describes
how each material plays its role in the application. Information on a specific
scenano (ﬁle) including the file name and attributes of the scenario is referred
e ; foas! st:enarlo information."

e Thg_re are various kinds of so-called multimedia service systems. In

_ such a systém, each of multimedia applications is prepared by preparing



prfovided to the user in a multinmedia consum ng device or play-back device
by the nultinmedia server serving material data and scenario data for a
specified multinedia application to the consum ng device, which uses the
served data to reproduce or play backsthe specified nultinedia
application. In this way, prepared nmaterial data and scenario data are
stored and served as they are. As descri bed above, there are
various types of materials such as video, animation, graphics, sound, text

and conput ehapédgl data U i@ thRVapplication andéreatingdatcerfaeio@itn foyehef or the
sane type of material. Specifically, data . formats for a material type of,

e.g., Videqyplicativ it0a piWtinieliaisoarceidevide aniByGtrinkREe raterial. datand
there are variety of data formats for a material type of, e.g., graphics

(or still pAnd thescenaicdataginidtaltibiddiaseevert Malsiredial inforapaten ¢8 aphi cs
format used in the Wndows, environnent), etc. If two materials
are in diffgrowided tu tind aserviera rhudtigiedid eonstuning deviae or gllapsback devicedy
"material type, reproduction of the two materials stored in the different

f or mat needhediniltimedia pérver serking enaterial wiath andsseenarieaata foria ispeeifiednd
functions. To take an exanple, a play-back device for playing back noving
pi ctur e datmultimedéa Byplication thtse ecorfsumaingodevice, axhich atses ghe servededatasi gnal
fromDV format data. Simlarly, a play-back device for playing back noving
pi cture datta reprodrece\®@tglay Haskithe spesifiadimnttimediaapphication.iInghiswaymge
signal from MPEG 1 format data. These two functions are different from
each ot her prepaned materialdeta andispenaniedatsarestoced and served agthenare. in
order to play back noving picture_of a bit rate (which is  _determ ned by
the frame size, t s desgrbefladbgueibpreare yardonstimestafmaterialssuckssivideo,
picture) exceeding a certain level, it _is necessary to realize, by nmeans of
3 har dwaranimation, graphi¢saseund, texband sempiien pregramkherg |MAY be}eo si gnal

from
various data formats even for the same type of material. Specifically, data

formats for a material type of, e.g., video (or moving picture) include DV,
MPEG 2, MPEG 1, etc., and there are variety of data formats for a material
type of, e.g., graphics (or still picture) including JPEG, BMP (the standard |
bit-mapped graphics format used in the Windows, environment), etc. .

If two materials are in different formats even though the materials
are of an identical material type, réproduction of the two materials stored in
the different format needs different play-back devices with respective
structures and functions. To take an example, a play-back device for playing
back moving picture data in the DV format has a function of e;ztracting an
image signal from DV format data. Similarly, a play-back device for playing
back moving picture data in the MPEG 1 format has a function of extracting
an image signal from MPEG 1 format data. These two functions are different
from each other and neither function includes the other.

Further, in order to play back moving picture of a bit rate (whichis_
determined by the frame size, the frame frequency and the resolution of -the:

moving picture) exceeding a certain level, it is necessary to realize, by meansof



novi ng picture data regardl ess of whichever format the noving picture data
Is in. For this reason, it is not a practical solution to provide each

pl ay-back device wth play-back functions for different data format.

I't is therefore an object of the inven?i on to provide a nmultinedi a

I nformati on server which serves each of consum ng devices (or client play-
back devices) with a multinmedia application in a fornat adapted to the '
consun ng devi ce. SUMVARY OF THE | NVENTI ON

In a mlti heddwaref at Ieakt apart bf tiecfumetionrof extreRting an Bmage g frérhh

mul-ti medi a applications each conprising a plurality of kinds of materials
and a scemaovingvgithiredidtareganiless of whichecér forheati thle. mdvimgydctine datgist er s
or stores each (rmultimedia) application in response to a reception thereof
(regi st r at innFomiids zeasnm), itis ahot arpraetipalsnbution o peopids eath phayshackodevice
plurality of consum ng devices or clients, serves a requested one of the
appl i cat i oveith play-backdonetisns fortdifferentalatadoremat.ng client can deal with
respect to materials of a certain kind (eg., noving picture nmaterial s)
armong t he pl ural i Ttisothekefors apodject of the pevextiomjo pravide eonulimedia t h one
aspect of the invention, the server converts an input (or original) format
of the cer tinformétion sérvenvadrich serves eachlof gsnsuming devices(apientplaypns into
at | east one of target formats associated with the input format either in
regi strati backgevinespwith a multisnedis aapplisabiondn & fearmati adaptedto dhei on). Each
scenario of the at |east one application which scenario is for said input
format is conswmingdewice. at | east one scenario of the at |east one
application which scenario is adapted to at |east one of target fornats
either in registration operation or in service operation (scenario
conversion). In response t3UMMAREQF INVIBNIION appl i cations, the

server serves the ) ) )
In a multimedia information service system, a server is supplied with

i b

multimedia applications each comprising a plurality of kinds of materials and
a scenario which defines a role of each material. The server registers or stores
each (multimedia) application in response to a reception thereof (registration
operation) and, in response to a request from one of a plurality of consuming
devices or clients, serves a requested one of the applications in a format with
which the requesting client can deal with respect to materials of a certain |
kind (eg., moving pictﬁre materials) among the plurality of kinds (service
opération). In accordance with one aspect of the invention, the server converts |
an input (or original) format of the certain kind of materials of at least one of
the applications into at least one of target formats associated with the input
format éither in registration operation or in service operation (material
conversion). Each scenario of the at least oﬁe application which scenario is for
said input format is converted into at least one scenario of the at least one
application which scenario is adapted to at least one of target formats either
in registration operation or in service operation (scenario conversion). In

response to a request for one of the applications, the server serves the



# requesting one of the consumng devices with at |east a scenario of the
request ed application which scenario has been adapted to the format with
whi ch the requesting consum ng device can deal. This enables every

consumi ng device to consunme any of the,nultimedia applications stored in
the server regardless of the material format with which the consum ng
device can deal with respective to a certain kind of materi al s.

In one specific enbodi nent of the invention, both of the material

conver si on ragdesting 6ne ofithocamuneing devicsavithiat deastch scenaeip oftthat | on
operation. This enables a quick response i.n service operation but will need
a mass st vequestdd\apptication whichasénarip has bgen adapted to the forntatevithpeci fic
enbodi nent of the invention, the material conversion which takes nore tine
t han t he soeénehithe requestingcornsnmmimgfdevieedcan dealeThis ensbles everyr at i on and
the scenario conversion is perfornmed in service operation. This enables a
rel ati vel y consumning devics doiconsumeiany aftheaniltimediszhapplicationssstoredyin theyi ce
‘of a relatively large capacity. In further specific enbodi nent of

t he i nvent iservereghardiiess hEthematerial forovatevith ovhich dhe lconsuming devicecanr si on
are perforned in service operation. This can save the capacity of the nass
storage deveebwith redpertivete e centain kind pfmatedals.i on to take tine.

In still further specific enbodinent of the invention, materials which

take nore tine folnppespecifiserabedinens of the invention, beth wéthematerial i on
operation, and the scenario of requested application and, if the materials
for the r&convension apdthe sesnarieenvessionipre pestormead idregisicationt erial s are

converted in the service eration. In this case, the server w.]I ford a
qui cker sé’Pﬂ'%té"IhteﬁPﬁér’@g&S %ﬂ“%%d’@sﬁ?@%’éb%ﬂéﬂcﬁ Qﬂerﬁﬁénﬁ’é’:ié”vﬁ{%? 2

devi ce. The én ut P'atleri al formats may be limted to master data
formats, Inass storage deviceofa '

argest capacity.

In another specific embodiment of the invention, the material
conversion which takes more time than the scenario conversion is performed
in registration operation and the scenario conversion is performed in service
operation. This enables a relatively quick response in service operation with a
mass storage device of a relatively largé capacity.

In further specific embodiment of the invention, both of the material
conversion and the scenario conversion are performed in service operation.
This can save the capacity of the mass storage device but will cause the
service operation to take time.

In still further specific embodiment of the invention, materials which
take more time for format conversion are converted in the registration
operation, and the scenario of requested application and, if the materials for
the requested application have not been converted, such materials are
converted in the service operation. In this case, the server will afford a quicker
service at the cost of moderate capacity of the mass storage device.

The input material formats may be limited to master data formats,

i.e., data formats that each contains the maximum quantity of information in



iTe., data formats that each contains the maxi num quantity of information-«

in 5 all the data formats for -

one category of materials, and material formats available for service may
be obtai ned by converting the naster data formats. "By doing this, the
server can provide multinmedia information offurther higher quality.

BRI EF DESCRI PTI ON OF THE DRAW NG : Furt her objects and advant ageézh_of |

the present invention will be apparent fromthe foll-owi ng description.of
t he pref er ra@tle@ah foefiats 6r ddccategorséf atertals| hnd misteridl formbts
acconpanyi ng drawi ng, in which: FIG 1 i1s a schematic bl ock _
di agr am shawiatlgbbeforeerpicamyay belobtaindd by cohvertihg thte aastercdatay/formatsisi ng a
mul tinmedia informati on server to which the principles of the invention is
appl i ed; ' Bydoing tHis; th? sehverscannprvidehmulyins¢diadnformatiorseffnather higher f or
an application using noving pictures of the DV format as materi al.s;

FIG 3 is ayualise chart show ng an exenplary registration operation

executed by the nmultinedia server 10 under the control of a programto
which schene 1 of the invention is applied, FIG 4 is a materi al
tabl e which contains ma L n for all the

mat eri al s having been registered so far in the server, 10;, - FIG 5
is an exenpl ary sFN&hQ}‘r(%’J@ﬁtS aodasivantagemelthepresentdnventioniwidkbey
replacing Mat1 DinVSC s 221 with corresponding material 1Ds_,

( Mat | Di nSerapparent from the flloring deseriptipn §f the prefermed smbediments of the g

invention as illustrated in the accompanying drawing, in which:

FIG. 1 is a schematic block diagram showing an exemplary
multimedia information service system using a multimedia information server
to which the principles of the invention is applied; _

FIG. 2 shows an exemplary structure of scenario data for an
appliéation using moving pictures of the DV format as materials;

FIG. 3 is a flow chart showing an exemplary registration operation

- executed by the multimedia server 10 under the control of a program to which
scheme 1 of the invention is applied; |

FIG. 4 is a material table which contains material IDs and material
information for all the materials having been registered so far in the server
10;

FIG. 5 is an exemplary structure of a scenario which has been
obtained by replé.cing MatIDinVSC's 221 w1th corresponding material IDs
(MatIDinServer's) (401) in accordance with the table 400 of FIG. 4 and
eliminating the material information (MatData) in the scenario 200;

f‘IG. 6 is an exemplary available material format table which comprises an
input format field and an output (or targét) format field which contains target

formats into which the input target format is to be converted;



efimnating the material information (MatData) in the scenario 200;

FIG 6 is an exenplary available nmaterial format table which conprises an
i nput format field and an output (or target) format field which contains
target formats into which the input target format is to be converted;

6 FIG 7 is an exenplary scenario conversion table each record of

whi ch contains scenario conversion information or data to be converted
with the format conversion of materials for each of possible conversion
patterns (i.e. FIGGhiy amekemplary spesaxid bénvensivn fablereach revdrd of wiiicH or
tacrget) formats); FIG 8 is a scenario.800 obtained by converting
data i n t heconfaimssvenarioconversion infotrhatiodatralatado dependerted ovith fthe nat er i al
format referring to the scenario conversion table of FIG 7; FI G
9 is a diadgioamativonversien pfimiaterials fox each bbpossillercaniversiomphtierssed.e or

I dentifying the scenarios in the server 10; FIG 10 is a flow
chart showicogahbimagiomspifpogsibler inpud fomeatst andh cekmuor tanget) foemads) i medi a
server 10 under the control of a service programto which schene 1 of the

i nvention is appl il&- 8 is a scenariof§0Q ohtained by serverting dateantheIby rewiting
the material IDs and adding material information (MatData) to each |ine of
t he MATERI monyertadscenaria vg@éhdlat@a:@dqudﬁattmthﬁm vines referring
response to a_service request; FIG 12 is a flow chart showi ng an
exenpl ary rtedihstscappria copeersionipblg eEElG@d7py the nul tinedia server 10 under
the control of a ramtqQ, which _scheme 2 of the invention is appl.ied;
FIG 13 is a di agBit . a@ga%hompgése@r%fﬁwepﬁp@rw%w@% eused
for identifying,the scgnarips in the server 10; FIG 14 is a flow
chart showi %ﬁ‘?"é&%wﬁ%?ﬁ e sernaziog e theisgrverct®r di ng to scheme 2 of the

LS a.flow chart show ng an exenpl
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FIG. 11 is a scenario obtained by rewriting the material IDs and
adding material information (MatData) to each line of the MATERIAL section
in a scenario read from the storage device 11 in response to a service request;

FIG. 12 is a flow chart shovﬁng an exemplary registration operation
executed by the multimedia server 10 under the control of a program to which
scheme 2 of the invention is applied;

FIG. 13 is a diagram showing a part of a scenario information table
used for identifying the scenarios in the server 10;

FIG. 14 is a flow chart showing an exemplary service operation
according to scheme 2 of the invention;

FIG. 15 is a flow chart showing an exemplary registration operation
according to scheme 3 of the invention;

FIG. 16 is a flow chart showing an exemplary service operation
according to scheme 3 of the invention; |

FIG. 17 is an exemplary available material format table which defines



and cl assifies possible format conversions by operation in which the
conversion is to be done; FIG 18 is a flow chart show ng an
exenpl ary registration operation according to schene 4 of the invention;
FIG 19 is a table the server 10 keeps,to manage the materials in the
server 10; FIG 20 is an exanple of a scenario stored as a result
of the steps 181 and 182; FIG 21 is a flow chart show ng an
exenpl ary service operation according to scheme 4 of the invention; and

FIG 22 isaad @x@iRbSpYssiBIe fBFmaf tenderBionstiespdrationiindvhiol thef i fth  schene
of the invention. Thr oughout the .draw ng, the same el enents when

shown i n ngseversiviisoldchd dgre: e are designated by the sane reference
nuner al s. DETAI LED DESCRI PTI ON OF THE PREFERRED EMBCODI MENTS

FIG 1 is an exenPIGt 8 i3 hiflowechartishbaingtancexeneplary eegigtriationloperation a
mul tinmedia information server 10 to which the principles of the invention
i s appl.i edacddrdimgtd schetha4iofitloe inMendionser vi ce system 1 conprises a
mul ti medi a source device 2 for preparing and supplying nultinedia
appl i cati ons eachFf@Gnp9is artgbledieserverdt) keepsitomtamagalthd aateridie in the
multimedia information server 10 which stores the nultinedia applications
suppl i ed fsermertls source device 2 and serves themin a format associ ated
with the requesting device, a plurality of renote consum gigj devi ces or
client devices 3 Flit 804s anexample of a sberanip stpred@saf resudt ofithe steps 481
applications fromthe server 10 and pl ayi ng back the obtained nmultinedia
appl i cati omndrkB2;t r ansmi ssi on nedi a 4 which connects the multinedia server
10 with the
FIG. 21 is a flow chart showing an exemplary service operation
according to scheme 4 of the invention; and
FIG. 22 is an exemplary master data table used in embodying a fifth
scheme of the invention.
Throughout the drawing, the same elements when shown in more

than one figure are designated by the same reference numerals.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS
FIG. 1 is an exemplary multimedia information service system 1 |

using a multimedia information server 10 to which the principles of the
invention is applied. The multimedié information service systém 1 comprises a
multimedia sourcé device 2 for preparing and supplying multimedia
applications each comprising scenario data and material data, the multimedia
information server 10 which stores the multimedia applications supplied from
the source device 2 and serves them in a format associated with the
requesting device, a plurality of remote consuming devices or client devices 3’
with a function of obtaining one of the multimedia applications from the
servef 10 and playing back the obtained multimedia application and

transmission media 4 which connects the multimedia server 10 with the



8 consum ng devices 3 served by the server 10. The nmul ti nedi a
server 10 nmay be any suitable conputer provided wth a mass storage device
11, which stores progranms for controlling the server 10 and all of
application data served by the server 40. The consuming device or client
devices 3 may be any device having the above described function such as
various tuners, play-back devices, nultinmedia information termnals, PCs
(personal conputers), etc. In operation, the nmultimedia server 10
does two nebnsping dewices Bserved bgghe serterd®.of nul ti nedi a application (a
regi stration operation) which is initiated by the supply of the multinedi a
application from {Ilhe maltimeditesérver 20 may be axgy suiteblefcomputempatovided
application (a service operation) which is initiated by a request from one
~ of the conswithrgmassistarags devicedd, whithstares prograons for controllihg theder to
achi eve the object of the present invention, the server 10 has only to
convert theeseeml andaltiof application ddte seived bypbeiservenli(. iThegtomsuming
application at any tine in a tinme period fromthe reception of the

nul ti medi a dexjgel oxelientidevices fomayrhe any dewice draving the apovg descpibedose f our
conversion schenes different in whether the conversions of ;the scenario
and the néveetionsughassrsiousduners, play-begk devigesomubiimedia information t he

service operation as shown in the fol]ow ng table. Schene
Regi st r at i ¢erminals, PCs {pexgopal computers), ete. 1 Scenario, Materials
2 Mat eri al s Scenari o

. I ! 3. . .
Scenari o, Materi alR operation, the multimgdia servag 10 slogs ivagnain iobs;that 8.3 ng

dat . . . . N . . . .
atd registration of multimedia application (a registration operation) which is

initiated by the supply of the multimedia application from the source device 2
and a service of multimedia application (a service operation) which is initiated
by a request from one of the consuming devices 3 servéd by the server 10.

In order to achieve the object of the present invention, the server 10
has only to convert the scenario and the materials of a supplied multimedia
application at any time in a time period from the reception of the multimedia
application to the service thereof, Thusl, we will propose four conversion -
schemes different in whether the conversions of the scenario and the
materials are executed in the registration operation and/or the service

operation as shown in the following table.

Scheme Registration Service
1 Scenario, Materials
2 Materials Scenario
3 Scenario, Materials
4 Time consuming data| Time saving data

Table



Tabl e 9 I f the
scenario and the materials of each nultinedia application are converted in
the registration operation for the application (schene 1 in the above
table), the server 10 will afford a quyckest service but will need a nmass
storage device 11 of |argest capacity. If the materials of each application
are converted in the registration operation for the application and the
scenario of requested application is converted in the service operation
(schene 2), the ¥dhesced@riviand thiefmatbrialgof each madtimediazpplivationsdreof
noderate capacity of the nass storage device 11. If both the scenario and
t he mat er i absvented in theregistrationtdperstion ferthepapplication Gcheme Bin thene

server 10 will only need the small est capacity for the nass storage device
11 but wi | labpee taklehdheisarversiibwilk afford asphickestservige buit avidl neadca magee nore
time for format conversion are converted in the registration operation,
and the scatrrege devicectloflazgestmalpacityi Bithamoaterfals ofieachaapplication are t he
request ed application have not been converted, such materials are, :
converted convemedinthe segigapbiongperation fortheapplicationsand the seenagiq of
afford a qui cker service at the cost_of noderate capacity _ of the mass
storage deve@aested application iy gonygrted imthe service arenation seheame 2),ithe

regi stration operation is_. initjated by the server 1Q receivi n% a

mul ti medi aseman khwild afford a quigkersergice atdiherqost of mederatecapacity af thani ch
the roles the materials should play are described) fromthe nultinmedia
sour ce devimasspstorags devige, linflf&%hﬁhé saenaxa%eaéﬁﬁe mpterialsare,conyssted at i on

usi ng novi i ctures of e DV format _.as nmateri al.s. .-
g ?r? tﬁe service opera {:)n scheme rgi the server 16 wafh only need the smallest

capacity for the mass storage device 11 but will be slowest in response. In
scheme 4, materials which take more time for format conversion are converted
in the registration operation, and the scenario of requested application and, if
the materials for the requested application have not been converted, such
materials are converted in the service operation. In this case, the server 10
will afford a quicker service at the cost of moderate capacity of the mass
storage device 11.

In any of above mentioned schemes, the registration operation is
initiated by the server 10 receiving a multimedia application (i.e., a set of
materials and a scenario in which the roles the materials should play are
described) from the multimedia source device 2. FIG. 2 is an example of
scenario data for an application using moving pictures bf the DV format as
materials. |

In FIG. 2, the scenario (data) 200 comprises a TITLE section 210, a
MATERIAL section 220 where information on the materials used in the
application is described, and an EVENT section 230 where how the materials
listed in the MATERIAL section 220 act in the application is described. In the
TITLE séction 210, an item "TitleName" 211 indicates the title or name of the



Fn FIG 2, the scenario (data) 200 conprises a TITLE section 210, a
MATERI AL section 220 where information on the materials used in the
application is described, and an EVENT section 230 where how the materials
lNsted in the MATERI AL section 220 acéﬁgn the application is described. In
the TITLE section 210, an item"Titl me" 211 indicates the title or nane
of the ] 10 application, e.g.,

- Title0001 in this specific exanple. In the MATERI AL section 220,

each of thg tation) &g, Title000 1 fethis BpecifitieR@hfplei ne. I n each line, an item
"Mat | D nVSCPﬁg21 indi%at es the identitfier of the material described in the

| ine which identild ¢lie MVATERIALGREsioh 1220) @acie ofithid mateldlls isdestdbed/ih gor mat
222 indicates the material format of the material, and an item MatData 223

i ndi cat es sitighe linlk. [ kachibinepan dtenh HMatEDMVEC" 221 indicatds the idantifiet of he
material). As seen fromthis section, the nultinedia application in this
exanpl e cotipe hreeteriah describuidein thediné whidh idensifidr\is@alid onlpan2hasdenid3;
the material VOO0l is in the DV format and has material information of
"nmovi e0001200,' an titeen MeatFormat 2220Adicatesthidmabdridbifommiat afithe hesterialer i al
i nformati on of "novie0002.dv"; and the material V0003 is in the BM format
and has naandiaal itemf MatBat223 indicatesafatididlipformation on the material RoFENT
section 230, each of the evens is described in a single line. Each l'ine
conpri ses the filenaexfithDn2aterial). &s seedi framncthis sedtitey thé ingultixhedian event
described by the line which identifier is valid only in the scenario 200,
an item Ti apphicatiow in thisredample somprises threomaseraldwitbiiities of HB0Qbove
mentioned item Mat | DinVSC 221, an item Location 234 which indicates, in
coor di nat e¥0082snd V0003;dhematerial N0 his i thedD¥\fermat enddias miaterial t he
material for_ the event is displayed or played, and an jtem Action 235 which
i ndi cat es information of "movie0001.dv"; the material V0002 is in the DV format and

has material information of "movie0002.dv"; and the material V0003 is in the

BMP format and has material information of "movie0003.bmp".

In the EVENT section 230, each of the evens is described in a single

line. Each line comprises an item EventID 231 which indicates an identifier of

an event described by the line which identifiér is valid only in the scenario

200, an item Time 232 which indicates the time to hold the event, the above

mentioned item MatIDinVSC 221, an item Location 234 which indicates, in

coordinates, a position on fhe screen where the event.is held, i.e., the material

for the event is displayed or played, and an item Action 235 which indicates an

action to take for the event. In this specific example, the multimedia

application comprises four events with event IDs (identifiers) of E000 1, E0002,

E0003 and E0004. As event E0001, the material V0001 is played at the

position (300, 400) on the screen at the time of 200; as event E0002, the

material V0002 is played at the position (200, 300) on the screen at the time of

300; as event EQ003, the material V0003 is displayed at the position (100, 300)

on the screen at the time of 400; and as event E0004, the play of the material

V0001 being played at the position (300, 400) on the screen is stopped at the



action to take for the event. In.this specific exanple, the nmultinedia
application conprises four events with event I Ds (identifiers)of E0001,
E0002, EO003 and E0004. As event E0001, the material V0001 is played at
the position (300, 400) on the screen.at the tinme of 200; as event E0002,
the material V0002 is played at the Bosition (200, 300) on the screen at
the time of 300; as event EO0003, the nmaterial V0003 is displayed at the
position (100, 300) on the screen at the tinme of 400; and as event EO0004,

t he play otirhéefd4@0erial V0001 being played at the position (300, 400) on

the screen is stopped at the time of 400. If the server
10 receives a mul If thedieaverp}0 receivesna multinédia applicatiedi fromatlvece devi ce 2,
the server 10 enters the registration operation. Schene 1 FIG 3

is a fl ow omatimediavsaugcedevice®)khe gerveqildt erterotheorsgistration operationd by
the multimedia server 10 under the control of a programto which schene 1
of the.invention is applied. On entering the registration, the server 10
first regi Schemesl stores the received nultimedia application w thout
converting the formats of any materials constituting the application in
steps 301 and 30P1GsBdepfflavarhgrt shewingmrgeremplasy Tegistratian eperafion t he
received scenarig a title_ |ID ‘(1?. g., T0001), assigns the received materials
" movi e0001 executed\hyciwonultimedia seryendmmndersthecontzol éamrogrampe which
S5117, S5290 and _ S5116) as shown in FIG 4, and store the materials S5117,
S5290 and sehemeilofithe ipgention iy applied Prenteringthe registration, $he gerver
identifier for identifying an applicatign (or a_group.of,k sceparios for the
appl i cat i oROdxst ragispensi orqﬁg’srrleamve mvaktgmedia g %We‘f‘”@’@uﬁnd i s used

ot or 1 ol |1 GPRERFHIR the fpringts of AR elerialt cBSHIU UG B SRACRHRS BEAEPT al | s

fegi ot or oa 503 sk 30% YrEialo o stsn 46, e apeveobasgas the reckived |
scenario a title ID (e.g., T0001), assigns the received materials "movie0001",
"movie0001" and "image0001" respective material IDs (say, S5117, S5290 and
S5116) as shown in FIG. 4, and store the materials S5117, S5290 and S5116 in
the mass storage device 11. The title ID is an identifier for identifying an
application (or a group of scenarios for the application and for various
material formats) in the server 10 and is used in combination with a mateﬁal
format to identify a scenario for the material format. FIG. 4 is a material table
400 which contains material IDs 401 and material information 223 for all the
materials having been registered so far in the server 10 (Materials V0001 and
V0002 of the MPEG 1 and MPEG 2 formats are also shown as registered in
the material table 400). The material IDs 401 are identifiers which the server
10 uses to identify the materials. In step 302, the server 10 rewrites material
information (MatData) 223 and MatIDinVSC's 221 with corresponding
material IDs in the scenario data 200 and stores the scenario data 200 in the
mass storage device 11 associating the data 200 with the assigned title ID
(TO001 in this example) and the moving picture material format (the DV



/

V0002 of the MPEG 1 and MPEG 2 formats are al so shown as registered in the
material table 400). The material IDs 401 are identifiers which the server
10 uses to identify the materials. In step 302, the server 10 rewites
‘material information (MatData) 223 Mat | Di nVSC s 221 with correspondi ng
material IDs in the scenario data 200 and stores the scenario data 200 in
the nass storage device 11 associating the data 200 with the assi gned
title ID (TOOO1 in this exanple) and the noving picture naterial formt
(the DV  format in this example). Doing this permits the servér210 t6 elsvedentify the
exanple). Doing this permts the server 10 to also identify the materials
appear i ng imatetial seppearing hytheescenarib byhmeans of tle miabsriaDIDs BOG F3Gi 6 t he
scenari o which has been witten and stored in the mass storage device 11
in step 30i thensceherimoehixhilmsIfen wiitteh andstored/i tlie mssGtorage dedes (221)
have been replaced with material IDs (Matl D nServer's) S5117, S5290 and
S5116 (401})1 inster302.k the sqenanocﬁO@aMatIEmHSCI‘aeVO&%l,eVW gndrlmo& and
the material information (MatData) has been elin nat In the
next step (223) have bsasnmplamedcnﬂama;eméIEat(Matl\DmSmenal%hl?aﬁ?&ﬁ)d t he
material format 222 of material swhich needs faormat conversiaon

material s a0d SPILAH40D), cespestively, dmaceerdence withi the tahle 480 afé‘IG;Atmd
obtains target formats into which_the obtained nmaterial format 222 can be
converted the materigl information(MasDatabhas been eiminatedapl e as shown in FIG

6. The table of FIG 6 conprises an input oE}rmatt field and .an output (or
target) format fincthe Rewtestep 3ABatheseryerdd obbringithe materidinformation put

t ar get forrrat is.to be g verted, In this e, server 10 obtains, -
for novi ng2#? apgdrtbe matesia 39’5‘“%333 ofmat %@9&2 EP‘%\P e&@ Tormal SPRYSTSION o rat

222 and "npvi e0001. and ' nDV|eOOO s materi,al infor 223, and

earns fp&m nfeatav'a?fq B RorReiTaret D B B AR e oL L0

mat eri al f th rraterl i eQQ01. d nd Vi is to be
convert ed ‘(P)l? f@r 5%"%?‘??&9 W%ﬁkﬂ&@%@%fgpﬁﬁc%‘% i f the

materials ol & edled referring to an available material format table as shown in FIG. 6.

The table of FIG. 6 comprises an input format field and an output (or target)
format field which contains target formats into which the input target format
is to be converted. In this example, the server 10 obtains, for moving picture
materials V0001 and V0002, "DV" as the material format 222 and
“movie0001.dv" and "movie0002.dv" as material information 223, and learns
from the available material format table of FIG. 6 that the material format of
the materials "movie0001.dv" and "movie0002.dv" is to be converted from the’
DV format to the MPEG 1 and MPEG 2 formats (and if the materials are of
the MPEG 2 format, the server 10 will learn that the materials are to be
converted into the MPEG 1 format).

Then, the server 10 converts the material format (i.e., the DV format
in this example) of each of the materials into one of the available target
formats, e.g., the MPEG 1 format in step 304; and assigns the converted
materials, i.e., movie0001.mp1l and movie0002.mp1 respective material IDs,

e.g., S2560 and S2737 (401) as shown in FIG. 4 and stores the materials in



ya

‘the MPEG 2 format, the server 10 will learn that the materials are to be
converted into the MPEG 1 format). Then, the server 10 converts the
material format (i.e., the DV format in this exanple) of each of the
raterials into one of the available target formats, e.g., the WPEG 1
format in step 304; and assigns the conlfverted materials, i.e.,

novi e0001. npl and novi e0002. npl respective material IDs, e.g., S2560 and
S2737 (401) as shown in FIG 4 and stores the materials in

13  step 30ép 305. I drdertto peenit thée berveelOcho idlentify thiematésialsbothat eri al s
both witten in the scenario and stored in the nmass storage device by

usi ng onl y vtittenrinttheisaénaris and ktoredadnstheunasd Storgge devieerbiyt wsingmindy the
information and MatIDinVSC s with corresponding material IDs in the

recei ved saeateriad IDB0401, thesepved(R) againtesimitesmatpriadinfrmeatienandri o whose
data structure is the sanme as that of the scenario 500. n the
next step MIDiNYSEEs with dBresponding miatezial IDste thprecgived seenarie20@r i o
whi ch data are dependent on the nmaterial format referring to a scenario
conver si on insb¢p306 te hbtainian m-@nwertqzhec@mmh@sedm@ﬁgwﬁu%m heof FIG
7 contains scenario conversion information or data to be converted with the
format conwems anthat eftherscenario §00each of possi bl e conversi on patterns
(i.e., -conbinatiogns, of possible input formats and oqut put ( target)
formats). If, forInéhamﬁx‘e,ste@?r%éheéer‘tﬁrlm@owﬂ%ﬁimm@e&é?n?%w&eﬂnto
the MPEG 1 format, . the scenario conversion information field in this case

reads " Ti rrécen?riw@'ebdata ﬁrﬁf:ﬂ@?md.eff”wpstb?e‘.&ﬁ?l’t‘ G FEIITIRE ¥8h of the

7t or | al SEPRATDRRTSTEIOR AN o5 RBOWBOEF Lbri PR therEi SRS BUP SR RA O] o
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data has t (%hg %ormat conversion of materials for each of possible conversion patterns (i.e.,
combinations of possiBle input formats and output (or target) formats). If, for
example, a material of the DV format is converted into the MPEG 1 format,
the scenario conversion information field in this case reads "Time = Time*100"
in FIG. 7. This means that converting each of the values of the "Time" items
232 into a hundredth of the value ensures that a material the format of which
has been converted from the DV format to the MPEG 1 format is played in the
same way as the material had not been converted.

_Thus if the material format is converted, then scenario data has to be
converted accordingly for the following reason. A multimedia application used
in the embodimeni: of the invention is in the form of a combination of main

' materials of moving pictures and other materials. The main moving picture
materials determine the time axis in a play of the application, that is, each
frame of the main moving picture materials serves as a unit of timeina
.application play. For this, the unit of time information in a scenario depends
on the format of the main moving picture méterials.

FIG. 8 is a scenario 800 obtained by converting data in the ID-



éonverted accordingly for the follow ng reason. A nultimedia application
used in the enbodinment of the invention is in the formof a conbination of
main materials of noving pictures and other nmaterials. The nmain noving
picture materials determne the tine ﬂ&_s in a play of the application,

that is, each frame of the main noving picture materials serves as a unit
of time in a application play. For this, the unit of tine information in a
scenari o depends on the format of the mai N novi ng picture nmaterial s.

FIG 8 is goaeertadiscertdifo ofhich dath me depencient og thatmaterid] forhbt referring

14 converted scenario which data are dependent on the material format
referring toddhébeermxévesnversiontable of FIGLT dnothefdcénario 800, M=tIDinWS('vs 800,
Mat | DinVSC s 221, i.e., V0001, V0002 and V0003 have been replaced with

cor r espondi22g, i.ep{(00d], VIODH24mt V00@3 ha®e béen reglasded sith &xtéspondingect i vel y
as described in step 306 and the values of the Tine itens 832 have been
scal ed dowmaterial IRsd01gdieh, SR5600 S2T8Daod B5k16; regietively as destribed fmt t he
material information (MatData's) 223 have been elimnated in the scenario
800. This isteh8Q6 and theealwes afithe | Titdesitdts §32chave beerescaled dowmato 2 he
server 10 can identify the naterials only by neans of the naterial |Ds.

In step 30&undredtheay desaribest ior stept30d. bbisanoted thatthe matedel informeationi at i on
with the above nentioned title ID and the current target material fornat.
Then t he séMasData'shdidbaye been ehmlaet;edslmthesacepaawo%o Thieid beqavse the

possi bl e target formats obtained in step 303 have been exhausted. If so,
then the eatesial IDsA{tisanese d@gmn%dﬂlﬁf-%eﬁ@rol\o cap hdenfifyethe; he server
10 returns to step & In this_way, scenarios and materials
used for tﬁ%a@é'@l%tPP bymeans of the mptarial IDsred for each of the available

t I
moving picture maiz? rslteap 368cz tgg server 10 stores the obtained scenario 800 in

association with the above mentioned title ID and the current target material
format. Then the server 10 makes a test in decision step 309 to see. if the
possible target formats obtained in step 303 have been exhausted. If so, then

~ the server 10 ends the registration bperation. Otherwise, the server 10

- returns to step 304.

In this way, scenarios and materials used for the scenarios are
prepared and stored for each of the available moving picture material format.
All of the stored scenarios are managed by using a table of FIG. 9. FIG. 9is a
diagram showing a part of a scenario information table used for identifying
the scenarios in the server 10. The table of FIG. 9 comprises the fields of the
title ID 901 for identifying multimedia applications, the material format 222
which contains available material formats for the application, and scenario
information 902 which is a file name of a file containing the scenario having

the title ID and the material format. As seen from FIG. 9, the application
identified by the title ID "T'0001" is available in any of the three material
formats, i.e., the DV, MPEG 1 and MPEG 2 formats through the files of

scenario information title001dv.vsc, title001lm1l.vsc and title001m2.vsc,



All of the stored scenarios are managed by using a table of FIG 9. FIG 9
is a diagramshowing a part of a scenario information table.used for -
identifying the scenarios in the server 10. The table of FIG 9 conprises
‘the fields of the title ID 901 for igdentifying nultimedia applications,
the material format 222 which contains available material formats for the
application, and scenario information 902 which is a file nane of a file
containing the scenario having the title ID and the material format. As
seen from fesgectivelyhe application identified by the title ID "TO001" is
avai lable in any of the-three material formats, i.e., the DV, MPEG 1 and

MPEG 2 formats tIRIGIJ0 isheflow charpshowirgnan egeinplarynsdrivive dperatiofildy. vsc,
titl e0O01n .vsc and titl e001nR. vsc,

15  respegidcutdd by the multintddia séBrersl Cuhdeavthehwntral nfei segvice pragraxh oy
service operation executed by the nultimedia server 10 under the control
of a serviwhidh sxivenne 1 of tie irtventioarie appbiedt Dn revesnngofromsomgppf thead. On
receiving, fromone of the consum ng devices or clients 3, a service
request f ozonsumningelevitesioriclients8ea setvicd vequast for atitleID prish & matenialk i al s
the requesting client can play, the server 10 starts the service operation
of FIG 1Cformatiof mewingwpictunemateriaistherequesting\ciient canplay,theEervert t he
MPEG 1 format as the title ID and the noving picture material format,
respect i velQ startie bhé servic@ opeyationeof G, d,0. I0isf agsumed thaistherrerveedri o dat a
identified by the received title ID TOOO1 and the material format, MPEG 1
from the shavergeeined Te00land the MPEG1] format as the Hitleld) and thepneviagr ver 10
rewrite the material 1Ds with Matl D nvVSC s and adds material jpformation
(Mat Dat a) Pisturecmaterial formageresprativelr TherinddG- 40; Hae F%%’Grs‘@eaéiti 0 SO

that the consuner device 3 can
reads the scenario data identified by the received title ID T0001 and the

material format MPEG 1 from the storage device 11 in step 101.

In step 102, the server 10 rewrite the material IDs with _
MatIDinVSC's and adds material information (MatData) to each line of the
MATERIAL section in the read scenario so that the consumer device 3 can
identify the data stored in the server 10. FIG. 11lis a .diagram showing a
scenario data obtained by the operation of step 102. Finally in step 103 the
server 10 sends the scenario of FIG. 11 and the material data listed in the

| MATERIAL section of the scenario to the requesting client 3.

Instead of the server 10 sending both of the scenario and the
materials in step 103, the server 10 may send the scenario only in step 103,
and thereafter the client 3 may obtain the materials referring to the received

scenario.

Scheme 2
In scheme 2, the materials of each application are converted in the
registration operation for the application and the scenario of a requested

application is converted in the service operation. The server 10 affords a



I“dentify the data stored in the server 10. FIG 11 is a diagram show ng a
scenari o data obtained by the operation of step 102. Finally in step 103
the server 10 sends the scenario of FIG 11 and the material data |listed
fn the MATERI AL section of the scenarf'é) to the requesting client 3.

I nstead of the server 10 sending both of the scenario and the materials in
step 103, the server 10 may send the scenario only in step 103, and
thereafter the client 3 may obtain the materials referring to the received

scenari 0. qRaéedFesetvice at the cobtlofnBaEFate cabheityef Hd Mass @torR@eliedivd 1rati on

are converted in the registration operation for the application and the

scenario of a reqP¥&K ad is apfidw eRhHtoshdvingQty €xdreplary reistidtion 6perdtimat i on.
The server 10 affords a 16

qui cker serexecated! by tite mdtimediasssical® eadaciHecoatrd] b€ amograinoioagRidhevi ce
11. FIG 12 is a flow chart showi ng an exenplary registration

operation sekemet2of the inbentivh tis epgliad sk ties followimgldesdriytionm) it fsedssamed
programto which schenme 2 of the invention is applied. In the foll ow ng

descri pti onhat thé sen@eWlerbceiviathé banmreeaipplicatidnrfeemi thesamultimediwsource
application fromthe nultinedia source device 2 as in the above

descri pti ondevicesZ helin the aboee despriyiticrt ofsthepsy hiTlonregdistration dperation of
identical to that of FIG 3 except that the steps 306 through 308 (the
regi strati @iGflisddantioal foothatwf #lGal3 dxeephtlsatdhesteps806 threugh 308 (ther mat |
i.e., the DV format in this exanple)- have been elimnated and the step 302
has been registwatiponpdf scepaeios e matérial fdrinsats other then theinmaformat,|i.coe
descri bed. In schene 1, the scenarios in the server 10 has to be
i dent i fi ed thg D fergnabirhthis example) have beemeliminated\andiths steprdd2iaser i al
format in scheme 1 Dbecause a plurality of scenarios of different formats
are st or ed been replased ayigh istep 302a. Ko thes, tomdy thestepi 3024 will he deseribed.10 of
schene 2 can be identjified . .
In scheme 1, the scenarios in the server 10 has to be identified by

using both of the title ID and the moving picture material format in scheme 1

because a plurality of scenarios of different formats are stored for each

application, while the scenarios in the server 10 of scheme 2 can be identified

only by the title ID. Because only the scenario of the input format is stored for

each application (and accordingly the title ID serves as a scenario ID) in -

scheme 2. For this reason, in step 302a, the server 10 rewrites material

information and MatIDinVSC's with corresponding material IDs in the

scenario data; and store the scenario data associating the data with the title

ID assigned in step 301.

FIG. 18 is a diagram showing a part of a scenario information table

used for identifying the scenarios in the server 10 according to scheme 2 of the

invention. This table corresponds to the table of FIG. 9. However, from just

described reason, the table of FIG. 13 contains no information on material

format, that is, the table lacks the MATERIAL FORMAT field and the values

of the SCENARIO INFORMATION fields do not include any element

indicative of the material format as expressed like "title001.vsc".



only by the title I D. Because only the scenario of the input format is
stored for each application (and accordingly the title ID serves as a
scenario ID) in schene 2. For this reason, in step 302a, the server 10
‘rewites material information and IV&H}D nVSC s with correspondi ng materi al
IDs in the scenario data; and store e scenari o data associating the data
with the title ID assigned in step 301. FIG 13 is a diagram
showing a part of a scenario information table wused for identifying the

scenarios in the BV iskDflowchagt S8ovwihgsah efBmpletly ddiviceiopeeatiban. Thi s
tabl e corresponds to the table of FIG 9. However, from just described

reason, t hexdcabédbpthé faltibfediadbiersiendér tHe@intrsl of 8 semviee programtoat
that is, the table | acks the MATERI AL FORVAT field and the values of the

SCENARI O | Wh{gR\sHeah £ e tisintention ik apiplidd. Thy seireicenperatiati oAFIGe14fs t he
material format as expressed like "titleOO0l. vsc".

17 idenEical td thatsof FIG. Q0 erhsthiensd D eixbeptathatthestep ¥05 basbeenoper at i on
executed by the multinedia server 10 under the control of a service program

to which rephacel ®RithfstepaOilaeadistep 303 of FiG. 8chasTbeersimserted hgpweanitha of
FIG 14 is identical to that of FIG 10 or schene 1 except that the step
101 has besteps 16Rlaaxkt03i th step 10la and step 307 of FIG 3 has been
inserted between the steps 102 and 103. On receivi n%, from one of
t he consum ng devOxneeceaiving, from ené of the eonsumeing dayiesstorf adiends 8, alservieewi t h
a material format of noving picture materials the requesting client can
pl ay, the xeguest faroa titke ¥ withea seateriad foppatof meving pictireimatenipls ther ver 10
first reads the scenario data fromthe storage_device 11 by usin t he
recei ved trequestipgiciient epn playa the servier S 0sstapts theservice ppenation @i 14rovi ng

The server 10 first reads the scenario data from the storage device 11 by using

the received title ID in step 101a. In this step, the material format of moving

picture materials is not used for the same reason as described in conjunction

with the step 302a. Then, the server 10 executes the step 102 and proceeds to

step 307. In step 307, the server 10 converts scenario data dependent on the

material format according to the scenario conversion table of FIG. 7. Finally,

the server 10 sends the scenario and the materials used in the scenario to the

requesting client 3 in step 103 to end the registration operation.

| Accqrd.ing' to this scheme, since the applications stored in the server
10 have had moving picture materials thereof format-converted, the server 10

affords a quick response to a service request.

Scheme 3

In scheme 3, both of the scenario and the materials for a requested
application are converted in the service opefation. The server 10 of this
scheme only needs the smallest capacity for the mass stdrage device 11 but is
slowest in response among the four schemes.

FIG. 15 is a flow chart showing an exemplary registration operation



picture materials is not used for the sane reason as described in-
conjunction wth the step 302a. Then, the server 10 executes the step 102
and proceeds to step 307. In step 307, the server 10 converts scenario
tdat a dependent on the nmaterial forrra ?accor ding to the scenario conversion
table of FIG 7. Finally, the server I0 sends the scenario and the
materials used in the scenario to the requesting client 3 in step 103 to
end the registrati on operation. According to this schene, since
the appl i catdcated by the thultiniddiaserver 10 iiden tive baxttrobof angropramite wiitler i al s
t hereof format-converted, the server 10 affords a quick response to a
servi ce r esthesie 3 oftheinvedtion is appliedl Theategistr&iobopérationt 6EFEGebSis o and
the materials for a requested application are converted in the service
oper at i on.idéhticabto thatldf KIiG. (12 er schenon? eavépt thed thewperatien bEFIGcapaci ty
for the mass storage device 11 but is slowest in response anpng the four
schemes. comprises olyGwaldeps 381 fandvd(Zsa Spesifirallygthenscenaniol and/the

regi stration operation

execut ed hypatémalsuieceivedifcors dhe multiinedidevourte devine 2areso stomtbtgh&tmheo
which schene 3 of the invention is applied. The registration operation of
FIG 15 i sserveei0icon mapagéthe sfenmrig arid the madenals. 2 except that the
operation of FIG_15 conprises only two steps 301 and 302a. Specifically,
the scenario and Kl 16wstaflow charbshowing an exemplanyi serviredinerstionce devi ce
2 are so stored that the server 10 can manage the scenario and the

mat eri al s.executed by the multignedia gerves i Gunder &tmnﬁgﬂaﬁ aBREYHSE DrogrAan §0 ce
operation executed by the nultipedia server 10 under the control of a
service pr‘ﬁb@rﬁ"b@% @ﬁ%ﬁ@'ﬁﬂu&ndﬁ appéiedn Theisesyice oparafionaf Filie 1845 vi ce

operation of FIG 16
identical to that of FIG. 14 or scheme 2 except that step 304a (or a material

format conversion step) has been inserted between the steps 101a and 102.
After reading the scenario with a title ID specified by the requesting
client 3 in step 101a, the server 10 converts the material format of each of the
materials in the read scenario into the format specified by the client 3 in step
304a. Thereafter, the server 10 executes the steps 102, 307 and 103 as in case

of FIG. 14 and ends the service operation.

Scheme 4

' In scheme 4, materials which take more time for format conversion
are converted in the registration operation, and the scenario of requested
application and, if the materials for the requested application have not been
converfed, such materials are converted in the service operation.

FIG. 17 is an exemplary available material format table 170 which
defines and classifies possible format conversions by operation in which the
conversion is to be done. In the table 170 of FIG. 17, each record of which
comprises an INPUT FORMAT field and a TARGET FORMAT field which

contains possible target formats into which the input format can be converted



Ffdentical to that of FIG 14 or schene 2 except that step 304a (or a
material format conversion step) has been inserted between the steps 10la
and 102. After reading the scenario with atitle ID specified by
the requesting client 3 in step 10la,4 he server 10 converts the materi al
format of each of the materials in tﬂg read scenario into the format
specified by the client 3 in step 304a. Thereafter, the server 10 executes
the steps 102, 307 and 103 as in case of FIG 14 and ends the service

oper at i on. an§c#igieh i¢ divided intd # CONVERFEDATREGISTRATION aidMBdiebd t i e
for format conversion are converted in the registration operation, and the

scenari o 0oandenCONVERAED APSERVICE TIME field. dcordialgtofthe exbmplagrest ed
application have not been converted, such naterials are converted in the

servi ce optakleilTO, if the input fdrinfat i§DVstlen theDV forshat\Viel, abdvEnggiictural
format table 170 which defines and classifies possible format conversions
by oper at i matenialdircthe DY formatkistode ¢convertedendo tiee MPEGHE faratdteadid 0 of
FIG 17, each record of which conprises an I NPUT FORVAT field and a TARGET
FORMAT fi ethie MPEG 2 formiati imssepoireioperation gad registratson nperatfingh t he i nput
format can be converted . 19 and
whi ch is drespeetively df theGogut@nmmains MEEGRRNeDthe MREG 2 formahis to be
CONVERTED AT SERVICE TIME field. According to the exenplary table 170, if
the input tenvexted intothetMBEG hdomwat in senviqe operationvi ng picture nmaterials.
inthe DV format)_is to be converted into the MPEG 1 format _and the MPEG 2
format in servi ceFEpeldiiy afloanehars ghowing aorexsmplary segistnasiopeaneretionp. | f
the input format is MPEG 2, then the MPEG 2 format is to be converted into
the MPEG 1exesurbed byitheanyltimedigeserven 40 under the coptzol 9fa program oy vehight

showi ng an exenplary. registratjon qQperation executed t he I ti,nmedi a
server 10 &ghesme ér?é%be FEYention 1sapnling: dhis eswnneqimthe ?o)ilomng escription

that the server 10 have received the same multimedia application as in case of
the above described schemes, that is, the application with a title "Title0001"
and of the DV format.

On entering the registration operation of FIG. 18, the server 10
assign the received scenario a title ID; assign the received materials
respective material group IDs, which each is to be shared by all the materials
obtained by converting the format of a material received from the multimedia
source device 2; and store the materials associating the materials with
respective material group IDs and material formats in step 181. It should be
noted that each of the material group IDs assigned to the received materialsis
also assigned to a group of materials into which a received material is
converted in format. For this reason, the server 10 has to use a material group
ID and a material format in order to identify a material stored in the mass
storage device 11. |

FIG. 19 is a table the server 10 keeps to manage the materials in the
server 10. In FIG. 19, each record comprises a material group ID (M.G. ID)
field containing a material group ID, a MATERIAL FORMAT field containing



schene 4 of the invention is applied. It is assuned in the follow ng
description  that the server 10 have received the sanme nmultinedi a
application as in case of the above described schenes, that is, the
application with a title "Title0001" d of the DV fornmat. On
entering the registration operation o |G 18, the server 10 assign the
received scenario atitle ID, assign the received materials respective
material group IDs, which each is to be shared by all the materials

obt ai ned by aterltifor@at, ¥nd 8 MATERIAL INFORMATION fletd! coritaininge
mul tinmedia source device 2; and store thé materials associating the

mat eri al s pdtérial fsfoeiation dred €ile ahmerdfithe mhiteaiud idadtified byfthe material st ep
181. It should be noted that each of the material group IDs assigned to
the recei viD aml the nlaterial fortrt. Eisisgar drdm FIGy20and 29 that éhe séverrii0o whi ch
a received material is converted in format. For this reason, the server 10
has to useassigns ermatergalgroup/ID 80245" tabareceivef anateridli’'movie®0dodv'teft i f y
a material stored in the nass storage device 11. FIG 19 is a
tabl e the tise DO forthdteiPR1405 todnmyie(02.detafithe BV formak; ansleiS0221160 | n
FIG 19, each record conprises a material group ID (MG ID field

cont ai ni ng"image080ildmp! of thel BMPaformBERh Ake-DBMAT fiel d containing

20 a material format, and a MATERI AL | NFORVATI ON fi el d contai ni ng

mat eri al i nf or matImsteprl82, the eervend Oofevntitesraateriallinfaromtién eddby t he
material ID and the material format. It is seen fromFIG 2 and 19 that the

server 10 MatEDim¥SE'swithringhe gcenario datasdzesreplaces MatiD)indPGramdth al

"nmovi e0001. dv" of _the DV format, _"S0140" to "novi e0002. dv" of the DV

format, aneprregpondinggnaterisdgroop IDsand deletasangigriglinfarmation;iand store
the scenario data associating the data with the assigned title ID. Executing
the steps 181 and 182 causes the scenario 200 of FIG. 2 to be converted as
shown in FIG. 20. In FIG. 20, MatIDinVSC's V0001, V0002 and V0003 has
been replaced with material group IDs S0245, S0140 and S0221, respectively,
and material information has been eliminated. )

In step 183, the server refers to the table 170 of FIG. 17 and makes a

test to see if the input format (or the moving picture material format) of the
received application is to be converted at the service operation or makeé a
reverse test to see if the materials may have to be converted now, that is, if -
any of the records whose INPUT FORMAT fields contain the format of the
received application has the value of "registration" in the TO-BE-
CONVERTED—AT field. If the test result is YES or the reverse test result is
NO in the decision step 183, then the server 10 ends the registration operation.
(If the input format is DV for example, then the test result is NO and the
reverse test result is YES; if the input format is MPEG 2 for example, then the
test result is YES and the reverse test result is NO.) Otherwise (i.e., the input

format was DV), the server 10 prdceeds to step 184 and obtains a target

format into which the materials are to be converted at the régistration time



Fn step 182, the server 10 rewites material information and MatlDi nVSC s
with in the scenario data, i.e., replaces MatIDinVSC s with correspondi ng
material group IDs and deletes material information; and store the

Scenari o data associating the data wi the assigned title ID. Executing
the steps 181 and 182 causes the scendrio 200 of FIG 2 to be converted as
shown in FIG 20. In FIG 20, MatlD nVSC s V0001, V0002 and V0003 has been
replaced with material group |IDs S0245, S0140 and S0221, respectively, and

mat eri al i Fogd BRé table REFICEEN. AL isBeA Fo2hl the table 170, tHe SbARri®Bobtialies ser ver
refers to the table 170 of FIG 17 and nmakes a test to see if the input

format (or theMPRG 2 GhrhaY a8 & tAFdctfohat.or mat) of the received application
is to be converted at the service operation or makes a reverse test to see

if the materials Iyt , tRe B8rve? M0E¢dnerivotte thaddrialsforidat ofeicleof the
records whose | NPUT F T fields contain the fornat of the received

appl i cati omadtasialdiéf thalreeeivbd application intthd targéefortdifor MERERTIsteb
field. If the test result is YES or the reverse test result is NOin the
deci si on s18§, tHeservbe b0 taasighertiie codderted tnateeiale pespective amatepiad dDspn. (I f
the input format is DV for exanple, then the test result is NO and the
rever se teandséone the mabérinlsi Thehdn depisior stepel87, the/Besve? Jlomadeamptiest t hen
the test result is YES and the reverse test .result is NO ) O herw se
(i.e., thetd sgaif thedarget formatdinto whdck she matépiabs apetdbe tanvaréed 8w and
obtains a target format into which the materials are to be converted at
t he regi sthave baeniexbausted. If so, the server 10 ends the registration operatiol21  from
the table of FIG 17. As seen fromthe table 170, the server 10 obtains
t he MPEG 20therwmiseatheseryend0 retumstto the step 184. | n step 185, the server 10
converts the material format of each of the materials of the received
appl i cation i nt o ¥Ka. 2hisjaflomoehart showimranzexemplery gervigsoperadioner ver 10
assigns the converted materials respective material |Ds; )
executed by the multimedia server 10 under the control of a service program to
which scheme 4 of the invention is applied. The service operation of FIG. 21 is
identical to that of FIG. 16 or scheme 3 except that decision step 210 has been
inserted between the steps 101a and 304a. Specifically, after reading out the
scenario associated with a specified title ID in step 101a, the server 10 -
proceeds to step 210, where it refers to the table of FIG. 17 and makes a test to
see if the material format specified by the client 3 has been prepared in the
registration operation. If so, the server 10 proceeds to the step 102 skipping
the step 304a. Otherwise, the server 10 proceeds to the step 304a. Operation
after the step 304a is identical to that of FIG. 16 or scheme 3.
According to scheme 4 of the invention, controlling the timing of
format conversion by using the table of FIG. 17 enables the server 10 to afford
quicker service of multimedia applications while preventing the pressure on

the mass storage device 11.

Scheme 5

Though in the above described illustrative embodiments, target



@and store the materials. Then in decision step 187, the server 10 nmakes a
test to see if the target formats into which the naterials are to be
converted now have been exhausted. If so, the server 10 ends the

regi stration operation. O herw se, tQ server 10 returns to the step 184.
FIG 21 is a flow chart showi ng an exenplary service operation executed by
the nul timedi a server 10 under the control of a service programto which
scherme 4 of the invention is applied. The service operation of FIG 21 is

i denti cal ﬁ?ﬁcﬁlgbf@ﬁe Ed%ingd itirs slateRalk RakEPéer ltait@l fronpvaricep 210 has

been inserted between the Steps 10la and. 304a. Specifically, after reading

out the sgeRafihPfASSASIWILRH chhidin Insredaifdrnestién bk eohiparad with théla, the
server 10 proceeds to step 210, where it refers to the table of FIG 17

and nakes g8t fornPatss ffisi grefdiablipossbitain évdryatiargeforfnat drdm onkeofcl i ent 3
has been prepared in the Tregistration operation. If so, the server 10

proceeds tg qdsbér datRPforhats kidpddta foratstieat ethaconfhirethe mexirhtm server 10
proceeds to the step 304a. Operation after the step 304a is identical to

that of FlguadfitPef iifoAnation in all the datAdonmdinfprioneseategeryofonaterials.
i nvention, controlling the timng of format conversion by using the table

of FIG 17Thiéhables bke serveerl0d grovitdel mudtimpdia keformationce muchhigheredi a
applications while preventing the pressure on the nass storage device 11.
Scheme 5 ‘quality. AsThengdter datd foratat\for deswing ipéctuire materials, thed¥ dermatit s,
target . 22 formats of the noving
picture meisepreftrablead presentobt ai ned from various material formats which
contain nore information as conpared with the
This feature of the invention can be easily realized by any of the

embodiments of the above described schemes 1 through 4 further comprisinga

master data table as shown in FIG. 22, removing other records than that of a

master data format from the available material format table of FIG. 6 or FIG.

17, and, if a received material from the multimedia information source is not

of the master data format, using a corresponding material of the master data

format instead of the received material referring to the master data table of

FIG. 22 in a format conversion, which is performed in step 304 of FIG. 3 or 12,

in step 304a of FIG. 16, or in steps 185 of FIG. 18 and 304a of FIG. 21. The

master data table of FIG. 22 contains records for materials stored in the

server. Each of the record of the master data table comprises the fields of

material information, master data informatuion from which the material has

been obtained, and a master data format. |

According to the fifth scheme of the invention, if the server 10

receives an application including a moving picture material whose format is of

other than a master data format from a multimedia information source

without a capability of plating a material of the master data format and if the

server 10 has obtained a corresponding material of the master data format,

then the server 10 can cohvert in format the application by using the material



starget formats, it is preferable to obtain every target format from one of
master data formats, i.e., data formats that each contain the maxi num
gquantity of information in all the data formats for one category of
‘materials. This enables the server 19at0 provide nmultinedia information of
much higher quality. As a master data Tormat for noving picture materials,
the DV format is preferable at present. This feature of the

i nvention can be easily realized by any of the ‘enbodinents of the above
descri bed of¢he iesstér datofoghmat. f urt her conprising a master data table as:
shown in FIG 22, renoving other records than that of a master data format
fromthe available material format table of FIG 6 or FIG 17, and, if a
recei ved rMbéificationsom the multinmedia informati on source is not of the
master data format, using a corresponding material of the master data
format instead offtoughrformat eonvarsmmisarerapplied onjyito the mowingdictyyea tabl e
of FIG 22 in a format conversion, which is performed in step_ 304 of FIG
3 or 12, matexials iR@Ka abbve-exdbodinents, formatgonvessions naycbe aPpligd t904a of
FIG 21. The master data table of FIG 22 contains records for materials
stored i n materisls\ofanykaber sindsithanomoving picturesyfon exaraples sHEPIET WS pr i ses
the fields of material information, master data i nformatuion from which the
mat eri al hmaterialsptexttmaaterinls,ate. in thesaane waya Alsg, @gtformat conversions, &jj ng
to the fifth schene of the invention, if the seryer 10 regeives . an

appl i cat i onaterialufdrmatananbe ﬁ@ﬁ%@@i@rﬁﬂ%ﬁ%&%&gﬁm when oz of @ of her
than a master data format froma_rnultinedia information source without a
capabi | i t ydiferentmumber ofigalars iy thersame Wa¥st er data format and if the

Then the server  IhaRAvBEHENF A REIANPTBAL I P RE By SR e
L)ttt saen 10 it i 1 S sborn four e AT L o0
to the mvlllggvegiaz?,tt'flxreeclient 3 may send the client ID instead of the material format '

and the server 10 may keep a table which associates each of the client IDs

with a material format the client of the client ID can play.

Many widely different embodiments of the present invention may be
constructed without depairting from the spirit and scope of the present
invention. It .should be understood that the present invention is not ]imitea to

the specific embodiments described in the specification, except as defined in

the appended claims.



fmterials in the above enbodi nents, format conversions nay be applied to
mat eri als of any ot her kinds than noving pictures, for exanple, still _
picture nmaterials, text materials, etc. in the sane way. Al so, as fornmat
conversions, a material format may b% onverted into one of a different
resolution or of a different nunber offcolors in the same way. The
nmovi ng picture nmaterial format the requesting client 3 can play is sent to
the server 10 with a title IDin the above described enbodi nents. However,
the client HEVMISEIAIMEDCIS:ent I D instead of the material format and the
server 10 may keep a table which associatés each of the client IDs wth a

mat eri al format tpelrchirgaltimédiaiaféin£ién kbiviad spstaih wherein multifaediav del y
di fferent enbodi nents of the present invention nmay be constructed w thout

departing hpﬁm:iﬁew eath compdistepplural kidds ¢faterialsiandenscemarid whidioul d be
understood that the present invention is not limted to the specific

embodi ment defifes &i robslof endhhaserisl drecsiipplied Bxa spuircedevidd medi used ba
appended cl ai ns. 24  WHAT IS
CLAI MED | Splurality of coAsumingdeavikés, resbraer foroserninigoone of sdid émiltinssdigherein
mul ti media applications each conprising plural kinds of materials and a
scenari o wapplicatlefis irea farmat it whictha redqeestiig ene oftheptonsdmingalesivesce
- device and used by a plurality of consum ng devices, a server for serving
one of sai dax ekl withiregpectppmatetialsnof a certaihdkindtamong thdphirabkimdgiest i ng
one of the consum ng devices can deal with respect to materials of a
certain ki thie semveg colnprdingal ki nds, the server conpri sing: means
for converting an input format of said certain kind of materials of at
| east one of sai dmgppsifonconvestingtan nputdosmabnfsaif centajpkind ofat s
associated with said i nput format; means oger ative on each
scenari o omaterialsief atlesst one ofsaidapplications into at least one of target formats

associated with said input format;

means, opefaﬁve on each scenario of said at least one of said

applications which scenario is for said input format, for preparing at least one

scenario of said at least one of said applications which scenario is adapted to

said at least one of target formats; and

means responsive to a request for said one of said applications for
serving éaid requesting one of said consuming devices with at least a scenario
of said one of said applications which scenario has been adapted to said format

with which said requesting consuming device can deal.

2. A server as defined in claim 1, wherein said means for converting
an input format comprises:

means, responsive to a reception of a new application from said
source device, for converting said input format of said certain kind of
materials of said new application into all of said target formats associated
with said input format, and said means for preparing at least one scenario

comprises:

A



applications which scenario is for said input format, for preparing at

| east one scenario of said at | east one of said applications which scenario
i s adapted to said at |east one of target formats; and . means
fesponsive to a request for said one said applications for serving said
requesting one of said consum ng devices with at |east a scenario of said
one of said applications which scenario has been adapted to said formt

with which said requesting consuning device can deal . _ 2. A
server as defi nedmeans] Aispodsivilie &id revaptionRABoperative Hned bidtthridlof Nput
format conpri ses: . means, responsive to a reception of a new

appl i cat i opaid 9éWw spplication) foe [pi‘@yiﬁﬁg_sf:éﬁaﬁ@ﬂ@abhétﬂt@ﬁll@fisam&aﬁg@t mat of
said certain kind o materials of said new application into all of said

target for forsatdsepsdidirRiv wpplestidrt] | nput format, and said nmeans for
preparing at | east one scenario conprises:
25 nmeans, responsive to said reception and operative on a
scenario of said new application, for preparing scenarios, adapted to all
of said target f3rAsesverals defimbdiavelainll, adierein said means for @nvartingver as
defined in claim1l1, wherein said means for converting an input fornmat
conpri ses: an input formaiensprisessponsi ve to a reception of a new application
fromsaid source device, for converting said input format of said certain
ki nd of materi al meahssmisgomsive 4 plriecepticm of amevabpplication frormsaidt f or mat s
associated wth said input format, and said neans for preparing at |east
one scenar geurce device, for converting said input format of said certain kind of

materials of said new application into all of said target formats associated

with said input format, and said means for preparing at least one scenario

comprises:

means, responsive to a request for said one of said applications and

operative on a scenario of said one of said applications which scenario is for

said input format, for preparing a scenario of said one of said applications

which scenario is adapted to said format with which said requesting

consuming device can deal.

4. A server as defined in claim 1, wherein said means for converting
an input format comprises:

means, responsive to a reqﬁest for said one of said applications, for
converting said input format of said certain kind of materials of said one of
said applications into said format with which said requesting consuming.
device can deal, and said means for preparing at least one scenario comprises:

means, responsive to said request and operative on a scenario of said
one of said applications which scenario is for said input format, for preparing a
scenario of said one of said applications which scenario is adapted to said

format with which said requesting consuming device can deal.

[T




conpri ses: ' means, responsive to a request for said one of said
applications and operative on a scenario of said one of said applications
whi ch scenario is for said input format, for preparing a scenario of said
6ne of said applications which scenarjéé) is adapted to said format with
whi ch said requesting consum ng devi can deal . 4. A server as
defined in claiml, wherein said neans for converting an input fornat
conpri ses: means, responsive to a request for said one of said
applications, for converting said input format of said certain kind of
materials of said one of said applications into said format with which

sai d requesting cgNAWEIVE asi@efired fivdlafifal, witdrdirs 4id eans fdrodonfreefiagi Ny at
| east one scenari o conprises: means, responsive to said request

and oper at umn@ma‘oﬁﬁgﬂaampr@és said one of said applications which
scenario is for said input format, for preparing a scenario of said one of

sai d appli Catl0nSm(d%ln@hrﬁiﬁﬁéivle&oI§re%dpﬁbﬁ¢fhmmla@phﬁ@ﬁiﬂﬁﬁ'dmhhldl\:hI ch said
requesting consum ng devi ce can deal .

source devide,for weaking adfifst dledision oh avlsether anosupnne xodversiorss f or
converting an input format conprises: means, responsive to a
recepti on of saidnimputfatmatof saidfcertais &ind oﬁmatezialssoﬁsaid néwrapmicatigna fir st
deci sion on whether to postpone conversions of said input format of said
certain ki mhtilfa request frssaif mes applécatigm| i cation until a request for said
new appl i cati on; _ .
means responsive to a negative result of said first decision for
converting said input format of said certain kind of materials of said new
application into only predetermined ones of said target formats associated
with said input format;
means responsive to a request for said one of said applications for
making a second decision on whether said format with which said requesting
consuming device can deal has been prepared for materials of said one of said
applications; and
means responsive to a negative result of said second decision for -
converting said input format of said certain kind of materials of said one of
said applications into said format with which said requesting consunﬁng
device can deal, and said means for preparing at least one scenario comprises:
means, responsive to said request for said one of said applications
and operative on a scenario of said one of said applications which scenario is
for said input format, for preparing a scenario of said one of said applications

which scenario is adapted to said format with which said requesting |

consuming device can deal.

6. A server as defined in claim 1, wherein said means for converting

an input format of said certain kind of materials includes means for

T AL A




reans responsive to a negative result of said first decision for

converting said input format of said certain kind of materials of said new
application into only predeterm ned ones of said target formats associ at ed
With said input fornmat; mean esponsive to a request for said one
of said applications for nmaking a second decision on whether said format
with which said requesting consum ng device can deal has been prepared for
materials of said one of said applications; and nmeans responsive

to a negat p¥gdistitlleath of pbshibledapdt firehis T shitl certQinVigiid dfmatdirtalsnput
format of said certain kind of materials of said one of said applications

into said hAthedrget formifitsthts which saidesichnd peesiblerinisit fdemateca@bedeal , and
.said nmeans for preparing at |east one scenario conprises: means,

responsi vectvexrged. r equest for said one of -said applications and operative
on a scenario of said one of said applications which scenario is -for said
I nput format, for preparing a scenario of said one of said-applications
- which scenario is adapted to said format with which said requesting
consum ng devi ce TaAsdeadr.as defined in claifin 1Awdereny a aseriaio ofehdhnofidaad m 1,
wherein said neans for converting an input format of said certain kind of
mat eri al s imadtimedianapplications comprises: 27
associ ating each of possible input formats of said certain kind of
materials wth taagesterial deseriptiom ofibacthofmiatierialsiconstipatingishid i nput
formats can be converted.

multimedia application, each material description including format data

indicative of a format of a material for which said each material description is

intended; and

an event description of each of events controlling said application,

each event description including

8. A server as defined in claim 7, wherein means for preparing at least
one scenario comprises:

means operative on said each material description for converting said
format data from said input format to said at least one of target formats to
yield said at least one scenario for said at least one of target formats; and

. means operative on each event description for rewriting said data

dependent on said format by using information associated with said input
format and said at least one of target formats to yield said at least one

scenario for said at least one of target formats. |

9. A server as defined in claim 1, wherein instead of converting said
input format of said certain kind of materials, said input format converting
means converts materials of a master data format from which said certain

kind of materials of said input format have been obtained.

KR )



®. A server as defined in claim1l, wherein a scenario of each of said

mul timedi a applications conprises: a material description of each
of materials constituting said miltinedia application, each nateri al
description including format data |nd|g§1|ve_of a format of a material for
whi ch said each material description i I nt ended; and an event
description of each of events controlling said application, each event
description including 8. A server as defined in claim7, wherein
means for preparing at |east one scenari o conprises: means
operative on said each material description for converting said format data
from said input fofgrag éﬁe?ﬁhgleﬁhe{i?ﬁ%lalﬁm wheivah%mws%@éaammqssa' d
at | east one scenario sal t least one of target formats; and

means oper aj pDAefagach event description for rewiting said data dependent
on said format by using information associated with said input format and
said at | east one of target formats to yield said at | east one scenario for
said at | east one of target formats. 9. A server as defined in

claim 1, wherein iTsteadver as deriaed inalsa 4, wherdin'saidBértain Riidlisiel 6f N
kind of materials, said input format converti ng nmeans converts materials of

a naster d%@ﬁﬁgﬁﬁtﬁd@ﬁiﬂl\ﬁkﬁﬁ@ﬁéﬁ eéxtain kind of materials of said
i nput format have been obtal ned.

28 10. A server as defined in claiml1, wherein said naster
data format is a DVfornat. 11. A server as defined in claimi1,
wherein said cert di2) Aserster as defined in elainny, wheteinaaidingut formatinrclutext
etc. 12. A server as defined in claiml1, wherein said input

f or mat i ncladetaimfrequency) dodespid taygetforinats mclwdegﬁ'eqﬁencms differenfide

frequenci es different
from one another and said certain frequency.

13. A server as defined in claim 1, wherein said input format includes
a certaiﬁ number of displayed colors, and said target formats include numbers
of displayed colors which numbers are different from one another and said
certain number.
server which is supplied with |

14. In a multimedia servei which a source device supplies with
multimedia applications each comprising plural kinds of materials and a
scenario which defines a role of each material and which serves a plurality of
consuming devices, a method for serving one of said (zﬁultimedia) applications
in a format with which a requesting one of the. consuming devices can deal
with respect to materials of a ceri:a.in kind émong the plural kinds, the
method comprising the steps of:

-converting an input format of said certain kind of materials of at
least one of said applications ihto at least one of target formats associated
with said input format;

on the basis of each scenario of said at least one of said applications

| A




~

from one another and said certain frequency. 13. A server as
defined in claiml, wherein said input format includes a certain nunber of
di spl ayed colors, and said target formats include nunbers of displayed

col ors which nunbers are different fromone another and said certain
nunber. server which is supplied wt 14. In a nultinedia server
whi ch a source device supplies with nultinedia applications each
conprising plural kinds of nmaterials and a scenario which defines a role

of each matghichlscandritfis ot ﬁg@%ﬁ&h&&f&ﬂd 25 arifPRe wa'seand%\éé?ﬁﬁﬁo of .

met hod for serving one of sal t1media) cations in a formt wth

whi ch a r eqagd bk Neastithedf saitf a pPREtIBAOWHEH §@pasid s @Rptedtd Sajdeieakt { O
materials of a certain kind anbng the plural kinds, the nethod conprising

the steps Qfne oftarget forft:edrid Ng an input format of said certain kind of
materials of at |east one of said applications into at | east one of target

formats associ at egn réépdhseédb @ reqiest fo2's@id one of said applitativRisPseivin@ba@ach
scenario of said at |east one of said applications

29 whi ch reqe8stihg oné of shidsenduiingideiive’Byithad lustRosdenaridiof said bne b
scenario of said at |east one of said applications which scenario is

adapt ed t o sadd dpplichtions whitles@hatrivilges béert adaptedandaid format withwhithponse
to a request for said one of said applications, serving said requesting

one of sai GaidpeguestihgednsaasingideRiceicancded]l. a scenario of said one of said
applications which scenario has been adapted to said format with which
15. Amethod as defined in claim 14, wherein said step of converting
an input format comprises the steps of:
in response to a reception of a new application from said source
device, converting said input format of said certain kind of materials of said
new application into all of said target formats associated with said input
format, and said step of preparing at least one scenario comprises the step of:
" in response fo said reception and on the basis of a scenario of said
new application, preparing scenarios of said new application which scenarios

are adapted to all of said target formats.

16. Amethod as defined in claim 14, wherein said step of converting
an input format comprises the step of:

in response to a reception of a new application from said source
device, converting said input format of said certain kind of materials of said
new application into all of said target formats associated with said input
format; and said step of preparing at least one scenario comprises the step of

in response to a request for said one of said applications and on the
basis of a scenario of said one of said applications which scenario is for said

input format, preparing a scenario of said one of said applications which
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sai d requesting consuni ng device can deal . 15. A method as
defined in claim 14, wherein said step of converting an input format
conprises the steps of: in response to a reception of a new
application fromsaid source device, §§nverti ng said input format of said
certain kind of materials of said new application into all of said target
formats associated with said input format, and said step of preparing at

| east one scenario conprises the step of: in response to said
reception ajgnariolibadaptéPtiéaid GRRAEWith WhidRbald ragediRg corditihg |
preparing scenarios of “said new application which scenarios are adapted to
al | of sai @dvi¢ededn deanat s. 16. A nethod as defined in claim 14,
wherein said step of converting an input format conprises the step of:

in response to a reception of a new application fromsaid source device,
converting said input format of said certain kind of materials of said new
application into anl AchefB®dlas defigéd iroelaiin sl A SFRérelh 8aidétep of abivdribiist
format, and said step of preparing at |east one scenario conprises the step
of : . an inputrfosinab eemippises thegtsploff or sai d one of said applications
and on the basis of a scenario of said one of said applications which
scenario is for sindesponsettoaaretest foragaid ong of saideapplicativhss eortrertingof

sai d applications which 30
scenari 0 | said appeiformataifdaideartainitint ofim aterizds of sadwartofisgid onsuni ng
devi ce can deal . 17. A nethod as defined in claim 14, wherein

sai d st ep cipplicatiensiintp said format with which said requesting consuming device
can deal, and said step of preparing at least one scenario comprises the step
of:
._ in response to said request and on the basis of a scenario of said one |
- of said applications which scenario is for said input format, preparing a
scenario of said one of said applications which scenario is adapted to said

format with which said requesting consuming device can deal.

18. Amethod as defined in claim 14, wherein said step of converting
an input format comprises the steps of:

in response to a reception of a new application from said source
device, making a first decision on whether to postpone conversions of said
input format of said certain kind of materials of said new application until a
request for said new application;

in response to a negative result of said first decision, converting said
input format of said certain kind of materials of said new application into only
predetermin_ed ones of said target formats associated with said input format;

in response to a request for said one of said applications, making a h
second decision on whether said format with which sa_id requesting consuming .

device can deal has been prepared for materials of said one of said
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an input format conprises the step of: in response to a request
for said one of said applications, converting said input format of said
certain kind of materials of said one of said applications into said fornmat
Wi th which said requesting consum ng ice can deal, and said step of
preparing at | east one scenario conprises the step of: in response
to said request and on the basis of a scenario of said one of said
applications which scenario is for said input fornmat, preparing a scenario
of said ongppflicatioHspemd i cations which scenario is adapted to said format
wi th which said requesting consum ng device can deal . 18. A

met hod as defi nedin Pesponkgtd 4 neplativei restilti of said Pecdnddutision, dvsveptihgput
format conprises the steps of: in response to a reception of a.new
appl i cat i onsaid duputforimat Wf sgiddeertaia kindlof agaterials 6f sald oneiofisaid whet her to
post pone conversions of said input format of said certain kind of materials
of sai d newpplichtions into saidiformat itlewhidlosaidaiequesting pphsumingdevice

in response to a negative result of said first decision, converting said

i nput f or neanadead panid said step of preparingrat ¢edstlonecfcenarid comprigesithestemn i nto
only predeterm ned ones of said target formats associated with said input
format; of: in response to a request for said one of said
applications, naking a second decision on whether said format with which
sai d requesting cimgesponge tosaidrequast fudaifh anewfeaidapplicadibrisanden the al s
of said one of said 31

appl i cat i ol@sisaefa scenario of yaid noe pfsaid applicatinyst whishrseenariods femsaidsecond
deci sion, converting said input format of said certain kind of materials of
sai d one ofinput formal Preparing ajseenariaiof saicone ofwaid applieations whielyuest i ng
consum ng devi ce can deal, and_said step of preparing at |east one scenario
conpri ses tsgenatiaps gfapted to said formatewildviwhichosaidirgavesting corsiming d one of
said applications and on the basis of a scenario of said one of said :
appl i cati oevigei¢an deanario is for said input format, preparing a scenario
of. said one of said applications which scenario is adapted to said format
with which said requesting consum ng device can deal.
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