METHOD AND APPARATUS FOR | NFORMATI ON PROCESSI NG, COVPUT D
:READABLE MEDI UM AND AUTHORI NG SYSTEM / BACKGROUND OF

Field of the Invention The present invention general
nmet hod and an apparatus for information processing, conputer abl e
medi a, and an authoring system More particularly, the |nvent rel ates

to an information-processing apparatus that displays inmages mhlle a
program recorded on, for exanple, a recofding nmedium is being |oaded into
a main nenory. The invention is also concerned with an information
processi ng nmethod used in the above type of apparatus, conputer readable
medi a, and an authorin cription of the Rel ated Art
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conpact disc-read only nmenory (CD-ROM), and supplied. Digital versatile
discs (DvDs), as well as CD-ROVs, are being used to record software

gg??&gri F%hbﬁ%houhﬂ BF gE &ﬁvﬁﬁggﬁﬁ distribution cost, the formin which
programns -are ed through comunication termnals is al so
available. 3. Field of the Invention
The present invention generally relates to a method and

- an apparatus for ;nformation processing, computer readable
media, and an authoring system. More pa:ticularly, the
invention relates to an information pfocessing apparatus
that displays images while a program recorded on, for
example, a recording medium, is being loaded into a main
memory; The invention is also concerned with an information
proceséing method used in the above type of apparatus,
computer readable media, and an authoring system.

2. Description of the Related Art

Due to limitations in cost and the ease of mass

production, software programs for home computers
(hereinafter simply referred to as a "home entertainment
system®™) are usually recorded on optical discs, such as
compact disc-read only memory (CD-ROM), and supplied.
Digital versatile discs (DVDs), as well as CD-ROMs, are
being used to record software programs. Further, in order
to reduce distributioﬁ cost, the form in which software

programs are loaded through.communication terminals is also

available.



- 2- Further, the followi ng type of systemis available to nake it
possible to display still imges or sinple animation inmages while a
programis being loaded. In this system the recording format of a
recording mediumis configured in such a manner that data for displaying

still images or sinple animation inmages and program data are sequentially
arranged. In this system a still image related to the programis
di spl ayed by using a program for displayidg-still images, or an animation

image indicating a rotating disc is indicated by using a program  for
di spl aying animation i mages. This enables the user to recognize that the
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recordi ng medi um and be |o0aded into the main nenory a plurality of tines,

thereby i ngegasrdiagt Formatdofgat retordiing medsen isecosfigtvedteinnsuch
bored, and the entertai nment val ue may di sadvant ageously be i npaired.
SUWWARY OF aHmahieENTh@lW data foroddspyhyingnsbillkrimagesecorosbmphe above
drawback, animation images and program data are-séquentially arranged.
In this system, a still image related to the program is
displayed by using a program for displaying still images, or
an animation image indicating a rotating disc is indicated
by using a program for displaying animation images. This
enables the user to recognize that the program is currently
being loaded.

The above-described system, howevef, requires that the
data for displaying still images and animation images be
loaded into a main memory. This decreases the capacity of
the main memory, which should be originally used for storing
the program data for application programs. Thus, the
program data has to be readvfrom a recording medium and be
loaded into the main memory a plurality of times, thereby
increasing the loading time. This causes the user to become

bored, and the entertainment value may. disadvantageously be

impaired.

SUMMARY OF THE INVENTION

Accordingly, in order to overcome the above drawback,



it is an object of the present invention to prevent the user fromgetting
:bored while a programis being | oaded, thereby preserving the

entertai nment val ue of application prograns operating on a hone

entertai nment system In order to achieve the above objects, according
to one aspect of the present invention, there is provided a recording
medi um i ncl udi ng program data and noving picture data which are
alternately recorded on a continuous regidn: The program data and the
noving picture data are each recorded in predeterm ned units of“recording.
Accordi ng to anot her aspect of the present invention, there is provided an
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di vi di ng means™ divi rogram Into first units of recording. Second
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Recordi ng neans alternately records the frrst wunits of recordi ng obtained

by di vi di ngpiagept9agathdabataptdaihiiénteealde UBEt Spplicetioni pgogbams ned by
dividing the noving picture data on a continuous region of a

predet er m negei-atdndi bg acHoms entertAtnmedtngystemtil| another aspect of
the present invention, there is provided an information processing

appar at us i ncl udimgotderf td | achieve| the nbovaehi et e Arcortine i Ane
reads program data and noving picture data from a_ continugous region of a
recor di ng mespestorfwithenhprgeent invention, there is provided a -4-

program data and the nmovin i cture data are alternatel ecorggg. The
progr am dat ¥eSRFRE WS9FH§ EPE Hiting progren éﬁgﬁ dnd Paeiny pictare
predeternin%gt%na icgfa&%cg&%gggatgi§dkggorded on a continuous region.
. The program data and the moving picture data are each
recorded in predetermined units of recording.

According to another aspect of the present invention,
there is provided an information processing apparatus
including the following elements.  First dividing means
divides program data into first units of recording. Second
dividing means divides moving picture data into second units
of recording. Recording means alternately records the first
units of recording obtained by dividing the program data and
tﬁe second units of recording obtained by dividing the
moving picture data on a continuous region of a
predetermined recording medium.

According to still another aspect of the present
invention, there is provided an information processing
apparatus including the following elements. Reading means

sequentially reads program data and moving picture data from

a continuous region of a recording medium on which the



nmeans | oads the program data read by the reading neans. Storage neans
:stores the noving picture data read by the reading neans. Reproducing
nmeans sequentially reproduces the noving picture data stored in the
storage neans while the |oading neans is |oading the program data.
Start-up neans starts the program data upon conpletion of |oading the
program data by the | oadi ng neans. According to a further aspect of
the present invention, there is provided4an information processing nethod
including the follow ng steps. Programdata and noving picture tdata are
sequentially read froma continuous region of a recording nmedium on which

the progra&ig,ggaﬂ{]ﬁaﬂeaﬁa;m@ Buihy' B182bee0818! hebNaieeinbeeyded. The

program da he Toving picture are each recor

predeterm “%%co%bhs Olphee pRbdirat daka hRAJtREORbIhgapactarboaded LpLo a
predeterm ned nenory. The ifead noving picture data is stored. The stored

noVi ng pi Ct @akhd Feordede dne piredeltyrminpgodrses i recbPaingoyr Boadshg is
bei ng | oaded. The programdata is started upon conpletion of |oading the
pr ogr am dat melamiso loladsmtier program datar tead by ahgerebdingemeanpect of the
present invention, there is provided a conputer readable nedium on

-5- whi cls taoislger megnsr sgoaesdihe movisgopdeture dath zeadnb¥r thehat it

is able to be run by a conputer. The conputer readabl e_medi um i ncl uding
the fol | owi FgasiagsmepRsut RePFGANGLDG: BepRS, egrariishly HePEedrarfg

mediumin units of ~first data-|engths. A Rro%ran} ata readin Oﬁiiation S
the moving picture data stored in the storage means w e

the loading means is loading the program data. Start-up
means starts the program data upon completion of loading the
program data by the loading means.

According to a further aspect of the present invention,
there is provided an information processing method including
the fbllowing steps. Program data and moving picture data
are sequentially read from a continuous region of a
recording medium on which the program data and the moving
picture data are alternately recorded. The program data and
the moving picture data are each recorded in predetermined
units of recording. The read program data is loaded into a
predetermined memory. The read moving picture data is
stored. The stored moving picture data is sequentially
reproduced while the program data is being loaded. The
program data is started upon completion of loading Fhe
program data into the memory.

According to a yet further aspect of the present

invention, there is provided a computer readable medium on



switched to an | mage-data reading operation in a case where a data |ength

-of the programdata is equal to a second data- |ength. The inmage data is
recorded in a case where a data |ength of the inage data is equal to or
exceeds a predeterm ned | ength. According to a yet further aspect of

the present invention, there-is provided an authoring systemincluding a
conputer, an inmage input device for inputting imge data into the
conputer, a first input device for inputt$ng programdata into the
conputer, a display unit connected to the conputer to display information
output fromthe conmputer as an inmage, a second input device for providing
a user's inpstructi t a et r bLe LUm on
whi ch authogﬁﬁg p%%é#ﬁ%?ﬁ%?gr% rec§% gdagnéggggaghn%ﬁngﬁeﬁtha?gﬁgé#s abl e
to be run byaCAPYLLRb1ENEAH 2 un"gy Bf eshpitdala Al udpputhe fol | ow ng
steps. Input program data is recorded on a recording nediumin units of
first dat ader@itle nddiieoiasiddiag’ ehd Fo10pRiali eBeps.swWihphed to an

i mge-data reading operation in a case where a data |ength of the program
data i s equalrdgram ftendsialecordedt bnto a recording medium in units of

- 6- The image data is recorded on the recording nediumin a case where a
dat a | engt h fidfrstthdateedendihs .i s 2eprogren-dataxreadingaopesasionniaed
| engt h. The above and. ot her objects, features, and advantages, of the
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length. The image data is recorded in a case where a data
length of the image data is equal to or exceeds a
predetermined length.

According to a yet further aspect of the present
invention, there is provided an authoring system including a
computer, an image input device for inputting image data
into the computer, a first input device for inputting
program data into the computer, a display unit conqected to
the computer to display information output from the computer
as an image, a second input device for providing a user's
instruction to the computer, and a computer readable medium
on which authoring program data is recorded in such a manner
that it is able to be run by a computer. The authoring
program data includes the following steps. Input program
data is recorded on a recording medium in units of first
data-lengths. A program-data reading operation is switched
to an image-data reading operation in a case where a data

length of the program data is equal to a second data-length.



BRI EF DESCRI PTI ON OF THE DRAW NGS Fig. 1is a plan viewillustrating
.an exanple of a honme entertainnent system forned by application of an

i nformati on processing apparatus of the present invention; Fig. 2is
a front viewillustrating the hone entertainment systemshown in Fig. 1;
Fig. 3is aside viewillustrating the home entertainment system shown in
Fig. 1; Fig. 41is aplan viewillustrating an exanple of a CO- ROMto
be reproduced in the hone entertai nment-sgstemshown in Fig. 1; Fi g.
5is a block diagramillustrating an exanple of the electrical -
configuration inside the hone entertainment systemshown in Fig. 1;

Fig. 6 is a dla II g.an a t frgura of
5 record nglﬁxﬁ ngg%g‘y &ap%%%ggpfagnoﬂ thé ?BESr&Eng REaTaR 1YL aELQE
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Fig. 7 i11udtrates e for data to e recor

Fig. 8 |IIugpE&gggtggﬁlg@halghQWhmhen the image data is read; Fig. 9
illustrates the data flow when the programis read, Fig. 10 is a
flow chart illusthat abgvéhendreotkes Wja@ctshef@aa@rem | andtadvatitages Fig.
11 is a flow chart illustrating the process: for

of the present invention will become apparent from the
following description when taken in conjunction with the
accompanying drawings which illustrate preferred embodiments

of the present invention by way of example.

BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 is a plan view illustrating an example of a home
entertainment system formed by application of an information
processing apparatus of the pieéent invention;

Fig. 2 is a front view illustrating the home
entertainment system shown in Fig. 1;

Fig. 3 is a side view illustrating the home
entertainment system shown in Fig. 1;

Fig. 4 is a plan view illustrating an example of a CD-
ROM to be reproduced in the home entertainment system shown
in Fig. 1;

Fig. 5 is a block diagram illustrating an example of
the electrical configuration inside the home entertqinment
system shown in Fig. 1;

Fig. 6 is a block diagram illustrating an example of

the configuration of a recording unit formed by application



reproduci ng noving picture data during the |loading of the program

:Fig. 12 is a block diagramillustrating an authoring systemaccording to
an enbodi ment of the present invention; and Fig. 13 is a flow chart
illustrating the control operation perfornmed by the authoring system shown
in Fig. 12. DETAI LED DESCRI PTI ON OF THE PREFERRED EMBODI MENTS Fi gs.
1 through 3 illustrate an exanple of a hone entertainnent systemforned by
application of an information processimgZapparatus of the present

i nvention. The honme entertainnment systemis formed of an entertai nnent
system wunit 2, an operating unit 17, and a recording unit 38, the

- 8- Operatéflgtwliné&mazhepf&féyﬁﬁw dfpdratasP ¥ EheC Priagenabl e to the

entertai nnent systemunit 2. The entertai nment systemunit 2 is
formed, as siygvéntionfi 0S. 1 through 3, generally in a quadril ateral shape.
The entertainnent systemunit 2 has a disc nounting section 3 positioned
at the center of riee Umiilldsthatespibe dormateafi dathytoeber yecbd&d\n40
(a disc corresponding to a recording nedium, which is one type of optical
di sc, such & CeR@Miz shown in Fig. 4, is nounted on the disc nounting
section 3. A reset switch 4 for enabllng the user to randonly reset an
oper at i ng appl|c&ﬁ@bnepﬁddﬂémﬁa§eﬁrGPPdéét&tf&OEUWPGBI§hep6§F9¢oﬁa§? i8e
entertai nment s sten1un|t 2. A power supply switch 5 enables the user to
turn the poet2®nh or off. A disc operating switch 6 enables the user to

operate the Fig. 9 illustrates the data flow when the program is

read;

Fig. 10 is a flow chart illustrating the process when
the program is started:;

Fig. 11 is a flow chart illustrating the process for
reproducing moving picture data during the loading of the
program;

Fig. 12 is a block diagram illustrating an authoring
system according to an embodiment of the present invention;
and

Fig. 13 is a flow chart illustrating the control

operation performed by the authoring system shown in Fig. 12.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

Figs. 1 through 3 illustrate an example of a home
entertainment system formed by application of an information
processing apparatus of the present invention. The'home
entertainment system is formed of an entertainment system

unit 2, an operating unit 17, and a recording unit 38, the



mounting of a disc. Connecting sections 7A and 7B for respectively
.connecting the operating unit 17, which enables the user to perform
operations on an operating application program and the recording unit 38,
whi ch records information concerning various setting states of an
operating application program are provided. The connecting sections
7A and 7B are each forned in two parts, i.e., upper and | ower parts, as
illustrated in Figs. 2 and 3. A recordrn8-anit inserting portion 8 for
connecting the recording unit 38 thereto is provided at the upper part .of
each of the connecting sections 7A and 7B. A

- 9- conneeld Mol M 17 %61d ithe RRIdording2ubdt 88nBeghigng the

operating unit 17 thHereto is provided at the lower part of each of the

connecti ng sRinditav’e &yl thd entertHifmedtokgistemuintiti @serting portion 8
has a horizontally elongated rectangul ar slot and a nenory connecting

term nal (not shone) ehtertedamentysybtemeuniti Rgisufiorméad, raseskewnfimt her
than the rectangul ar slot. Mreover, a shutter 9 is provided, as

i | lustratedRigshi d throdglr 3 h@ensxaldiyndnug quaderddeategyaloshaps.s The
protect the nmenory connecting term nal from dust when.the recording uni t
38 is not ceEntentainmgnRt sxshem Wiz hes Radise meuating: gecyion

programuabl e ROM so as to record data ated,.tq the contents qof
appl i cat i on RiEaneD g rtdhhs ﬁﬁf‘t&%é%’@ﬁq‘} %f‘ tﬁecﬁmcéhflgﬁf’é?:ﬁﬂ’g‘nt
the. ahut ter S meme=it (R RN g Gy iR BodBetBohatle, Hi =" HeGoRUIREL,
squeezes t h?nétﬁﬁﬂt(.)d,i %ﬂ;ﬂ tisg%riéﬂ'tt(}pteh%fs.lo?)ttircgl disc, such as the one
shown in Fig. 4, is mounted on the disc mounting section 3.
A reset switch 4 for enabling the user to randomly reset an
operating application program is provided at a suitable
position of the entertainment system unit 2. A power suppiy
switch 5 enables the user to turn the power on or 6ff. A
disc operating switch 6 enables the user to operate the
mounting of a disc. Connecting sections 7A and 7B for
respectively connecting the operating unit 17, which enables
the user to perform operations on an operating application
program, and the recording unit 38, which records
information concerning various setting states of an
operating application program, are provided.
The connecting sections 7A and 7B are each formed in
two parts, i.e., upper and lower parts, as illustrated in
Figs. 2 and 3. A recording-unit inserting portion é for
connecting the recording unit 38 thereto is provided at the

upper part of each of the connecting sections 7A and 7B. A



connect it to the nmenory connecting termnal. The connecting term nal
iinserting portion 12 includes, as shown in Fig. 2, a horizontally _
el ongated rectangular slot and a connecting term nal 12A for connecting a

connecting termnal 26 of the operating unit 17. * The operating unit 17
Is configured, as shown in Fig. 1, in such a manner that it is held by
both pal ns of the user and operable by noving his/her five fingers as
desired. The -9 - - 10 - operating unit

17 has operating sections 18 and 19 symmetrically positioned in“the
horizontal direction, a select switch 22 and a start switch 23, both of
whi ch are  pQsidd anel-REMBeRI insRtiag portaochl ans £6% @0@nbdtingPehat i ng
sections 24 and 25 | ocated at the front of the operating sections 18 and
19, respectigiinatihdg YHIACINGEherts Hal p2oviidedcatnehki Agwelepaper afi ng

unit 17 to the entertainnent systemunit 2, and a cable 27. Fig. 5
i |l ustrates exciexmile efornectelngy tseictdlonsc af iagdr @Bi.on i nsi de the
foregoi ng entertai nnent systemunit 2. The entertai nnent system unit

2 has two buses, Themmecorddag4unitdinsenbingspartigne8ihasbases are

connected to each other via a sub bus interface (SBUSIF) 43.
Connect ed t danizanfiad i elongated; negtangular,; s1o8, §08s &8 A§MORYt (CPU) 44

AT IOR NN = R R AN st
a main di rec&ni@% yreaccecsessesd Cfoar;}:ttrhct)elx.J %a%nﬁh% %@dnéglai' slot.
Moreover, a shutter 9 is provided, as illustrated in Fig. 2,
for the recording-unit inserting portion 8 to protect the
memory connecting terminal ffom dust when the recording unit
38 is not connected. The recording unit 38 has an
electrically programmable ROM so as to record data related
to the contents of application software programs by a main
CPU 44 of the home entertainment system unit 2.
For attaching the recording unit 38, the user pushes
the shutter 9 inward using the head of the recording unit 38
and further squeezes fhe recording unit 38 into the slot to
connect it to the memory connecting terminal.
The connecting terminal inserting portion 12 includes,
as shown in Fig. 2, a horizontally elongated rectangular
slot and a connecting terminal 12A for connecting a
connecting terminal 26 of the operating unit 17.
The operating unit 17 is configured, as shown in Fig. 1,
in such a manner that it is held by both palms of the user

and operable by moving his/her five fingers as desired. The



Moviing Picture Experts G oup decoder (MDEC) 47, a second vector-processing
:engi ne (VPEl) 48, and a graphic processing unit (GPU) 49 (reproducing
means) via a graphical processing unit interface (GPUF) 72. The GPU 49 is
provided with a CRT controller (CRTC) 84. A frame nenory 58 is connected

to the GPU 49. Connected to the sub bus 42 are a sub CPU-
50 fornmed of a mcroprocessor, a sub nenory 51 fornmed of a RAM a sub

DVAC 52, a ROM 53 in which program data, 1®ueh as an operating system i-s
stored, a sound processing unit (SPU) 54, a conmunication controller (ATM
55, a CD-ROM drive 56, which also serves as the disc nounting section 3,

o PRl TIeaReLgbg D boddsbis 20TERRSHy Lo (he

connecting t of “the i np SI F 43
connects th ' bsQu 4 atga supplied
gonnect s mgﬁggﬁ%%%& plagﬂ;%nau iRUgheBopdoRta® Q¥LEUESofata supp

he sub bus 42 and outputs data supplied fromthe

sub bus 42 .9 dhe sfRitenP99 4hd a stabPBOBwitoht 289 bOEneotewhachn®hé system
unit 2, the main CPU 44 reads the starting programfromthe ROM 53

connected pRsikaondd Detwédnyithet bpeSBULhE 48ctfdnsuns ahé $9arting
program thereby actuating the operating system Mor eover, the main
CPU 44 obt aioperatiagplsecitions 2gr egdagbahdcdted atcthdefironttof Tme ROM 40
set in the CD-ROM drive 56 by requesting the CD-ROM drive 56 to read data
and storesoperatdad pectionsard gndalPn rasregrived¥Wery gennectingyrt her,

the main CPU 44 generates non-routine grocessing dat a &polygon definition
infornationFPrWﬁnal 26 for connecting the operating unit 17 to the

entertainment system unit 2, and a cable 27.

Fig. 5 illustrates an example of the electrical
configuration inside the foregoing entertainment system ﬁhit
2.

The entertainment system unit 2 has two buses, a main
bus 41 and a sub bus 42. The two buses are connected to
each other via a sub bus interface (SBUSIF) 43.

Connected to the main bus 41 are a main central
processing unit (CPU) 44 (start-up means) formed of a
microprocessor and a first vector-processing engine (VPEOQ)
71, a main memory 45 formed of a random access memory (RAM),
a main direct memory access controller {(main DMAC) 46, a
Moving Picture Experts Group decoder (MDEC) 47,'a second
vector-processing engine (VPEl) 48, and a graphic processing
unit (GPU) 49 (reproducing means) via a graphical processing
unit interface (GPUIF) 72. The GPU 49 is provided with a
CRT controller (CRTC) 84. A frame memory 58 is connected to

the GPU 49.



cooperation wth the first vector-processing engine (VPEO 71, from
three-dinensional object data (the coordinates of the apex (representative
poi nt) of the pol ygon) consisting -
12 - of a plurality of basic graphics (polygons) read fromthe CD ROM
40. The first vector-processing engine (VPEO 71 has a plurality of
arithnetic elenents for calculating the real floating-point nunbers and
thus perfornms floating-point arithmetict 3k parallel. Nor e
specifically, the main CPU 44 and the first vector-processing engine
(VPEO) 71 execute geonetric processing which requires precise and m nute

- operations perf@apaRd R Uit %naf s8B! paenis hes ﬁxéﬁﬁ'épup!%@cféf:h@& ber

generating data concerning a polygon indicating l'eaves rustling due to

wind or rainR {i¢Hdrodidddig 4 RipVmipryelsd roirmadveli & kaMSubssawent !y,
the main CPU 44 and the first vector-processi ng engi ne (VPEC» 71 formthe

pol ygon defpMagd is¥] i@ RoM@3 dh wiiioh Prdgrenc datel, asedhapexani nf or mati on
or shading node information, into a packet and then supplies it to the

mai n menory o&ﬁandiﬂ.xtmsymﬁem,btjss 4&tored, aTlseupd pgocesefing undt (SPU)mati on
Is formed of a draw ng-region setting information and pol ygon i nformation.
The draw ng&bgimwmmﬂirﬁmmﬁimnﬂgi-lﬁnéﬂ@tﬁ 86 .0ff €BrROModrdveabés and
drawi ng clipping region coordinates. The offset coordinates represent an
address on & Ingiervss asdhe diiseymovgitdng se¢tinm dradPfga® i pping

e b ol dinc i LU
of polygon %Io rnfe% ing % Or].ﬁ\n%f the input portion 57.

The SBUSIF 43 connects the main bus 41 and the sub bus
42 and also outputs data suppiied from the main bus 41 to
the sub bus 42 and outputs data supplied from the sub bus 42
to the main bus 41. |

Upon starting the entertainment system unit 2, the main
CPU 44 reads the starting program from the ROM 53 connected
to the sub bus 42 via the SBUSIF 43 and runs the starting
program, thereby actuating the operating system.

Moreover, the main CPU 44 obtains an application
program and.data recorded on the CD-ROM 40 set in the CD-ROM
drive 56 by requesting the CD-ROM drive 56 to read data and
stores the read program and data in the main memory 45.

Further, the main CPU 44 generates non-routine
processing data (polygon definition information), in
cooperation with the first vector-processing engine (VPEOQ)
71, from three-dimensional object data (the coordinates of

the apex (representative point) of the polygon) consisting



- 13 - apex information. The polygon attribute information is used for
:speci fying a node, such as a shadi ng node, a blending node, or a texture
mappi ng node. The apex information represents coordi nates contained within
t he apex drawing region, coordinates contained within the apex texture
region, and the apex color. The second vector-processing engi ne
(VPEl) 48, as well as the first vector-processing engine (VPEO 71, has a
plurality of arithnetic elenents for catcl2ating the real floating-point
nunbers and thus perforns floating-point arithnmetic in parallel> The
second vector-processing engine (VPEl) 48 generates data for inmages which

can be creatg a%ﬂ&é&’iﬁdﬁ%ﬁﬁﬂfi gf)éﬁag%}il 2 (B %g ol oﬁg‘ihtehe

matri x operatl ta (po rnatlon

relatively stplidM pid)cesﬁ&é‘gf:i(fé’@t\}é?ﬁ: 5‘%}%’%}8 gv@mgr gamRBlse by

the second vector- processing engine (V he secon
vect or - pr oc e pNsraBNg) B (M hndd P ¥lchicits for esdaulating Theciredd
transformation for objects having sinple configurations, such as buildings
and vehi cl esg1catmy-gemnpainmbets |ldmghtthuweo perdormner fleatiagepoint

t wo- di nensi onal curved surfaces. The second vector-processing engine
(VPE1l) 48 t heamithmetiesin lmarglkkekat ed pol ygon definition information to
the GPU F 72. The GPU F 72 supplies, under the control of the main
CPU 44, to the GMIT9sperdficaldan &&ei RALRORPPn A4 ARE| bhe first

vector-processing engine (VPEO) 71 execute geometric

processing which requires precise and minute operations
performed in units of polygons, for example, processing for
generating data concerning a polygon indicating leaves
rustling due to wind or rain droplets hitting the windshield
of a vehicle. Subsequently, the main CPU 44 and the first
vector-processing engine (VPEO) 71 form the polygon
definition information, such as the calculated apex
information or shading mode information, into a packet and
then supplies it to the main memory 45 via the main bus 41.
The polygon definition information is formed of a
drawing-region setting information and polygon information.
The drawing-region setting information consists of offset
coordinates and drawing clipping region coordinates. The
offset coordinates represent an address on a frame memory of
the drawing region, and the drawing clipping region
coordinates are used for canceling a portion exceeding a
predetermined drawing region. Further, the polygon

information is formed of polygon attribute information and



- 14 - fed fromthe main nenory 45 via the main bus 41, and the polygon

:definition information fed fromthe second vector- processing engine
(VPE1l) 48 while adjusting the processing timng to ensure that both
information itenms do not interfere with each other. The GPU 49 draws
a three-di nensional inmage by using the polygons (hereinafter referred to
as "the polygon inmage") based on the polygon definition information
supplied via the GPUF 72 and stores it in a frame nmenory 58. Since it is
adequate for the GPU 49 to use the frame nenory 58 as a texture nmenory, it
Is able to performa texture mapping operation by attaching a pixel inage
on the franapeeminfobatiena tFheupelygonhatpoihybe. informabiomelsh WKL 46
controls the DVA transfer operation on the individual circuits connected
to the mai nfpusspecifyéngnai MOGRACSUEh| 8S o ssha@irg (ROt ¢ dPlendingn
transfer operation on the individual circuits connected to the sub bus 42
i n accor dan®edgi t ATt Reterbugemappingdpade. 43The \gpeX RLTOXMRALIRRC 47 i s

Eg”f he. EB;' YgPBREente CenpaLiSteRARRERIRe] VLERER Bhe . phdsf (iRpdufg P! cosed
P i q P . .
Vari oo bpefaeithe GReERaNREeP CoRREthEd within tHE UGk EUGRFRIPQIOR,

PN?? ?2 ConEﬁﬁlﬁhetgﬁeﬁpSBQBEQn’ such as the DVA transfer operation, on the
‘The second vector-processing engine (VPEl) 48, as well
as the first vector-processing engine (VPEQ) 71, has a
plurality of arithmetic elements for calculating the real
floating-point numbers and thus performs floating-point
arithmetic in parallel. The second vector-processing engine
(VPEl1) 48 generates data for images which can be created
only by the operatioﬁ of the operating unit 17 and the
matrix operation, i.e., data (polygon definition
information) for relatively simple processing (routine
processing) which is programmable by the second vector-
processing engine (VPEl) 48. The second vector-processing
engine (VPEl) 48 performs, for example, perspective
transformation for objects having simple configurations,
such as buildings and vehicles, calculates parallel light
sources, or generates two-dimensional curved surfaces. The
second vector-processing engine (VPEl) 48 then supplies the
generated polygon definition information to the GPUIF 72.
The GPUIF 72 supplies, under the control of the main

CPU 44, to the GPU 49, the polygon definition information



i ndi vidual circuits connected to the sub bus 42 only when the main bus 41
.and the sub bus 42 are disconnected by the SBUSIF 43. The SPU 54
reads froma sound nmenory 59 sound data corresponding to a sound conmand
supplied fromthe sub CPU 50 or the DVAC 52, and outputs it as an audio
output. The audio output is extracted as a sound from a speaker 202 via

an anplifying circuit 201. The co ni cation controller (ATM 55 is
connected to a public network, through wti ch the ATM55 transnits and
recei ves data. The input portion 57 has a connecting term nal 12A for

connecting the operating unit 17 to the entertai nment system unit 2, a

vi deo i nput fedr e€rbin Ehel ABinNfALMbERJ4EMaga thé amain obusnel hesndinthe ( not
shown) into the entertai nnent system unit 2, and an audio input circuit 83
for inputti polyaonddeddhatioominfovnbtionefedefromoth¢eserord tueehont
systemunit 2. Fig. 6 is a block diagramillustrating an exanple of

t he confi gupabcessdngaengdoed(NBELNi £8(Whiker adjusyingnyhe f proeessing
application of the information processing apparatus of the present

i nventi on. timingh&oaensyren§hafsbeihniBior@atien olFems cf2mPts. A program
| nput device 91 inputs,%rogran1dgha to be recorded on a master disc. An

i mage dat a ARSEELEEG Wi thoepmhypiher.

10 2 ncoum %02 A T T PAERYE 5 Bl Pind ALY e ' wdFY S =
' polygons (hereinafter referred to as “the polygon image™)
based on the polygon definitibn information supplied via the
GPUIF 72 and stores it in a frame memory 58. Since it is
adequate for the GPU 49 to use the frame memory 58 as a
texture memory, it is able to perform a texture mapping
operation by attaching a pixel image on the frame memory 58
as a texture to the polygon.

The main DMAC 46 controls the DMA transfer oberation on
the individual circuits connected to the main bus 41. The
main DMAC 46 is also able to control the DMA transfer
operation on the individual circuits connected to the sﬁb
bus 42 in accordance with the state of the SBUSIF 43.
Moreover, the MDEC 47 is concu;réntly operated with the main
CPU 44 and exbands the data compressed by the Moving Picture
Experts Group (MPEG) method or the Joint Photogfaphic
Experts Group (JPEG) method.

The sub CPU 50 performs various operations according to
the program stored in the ROM 53. The sub DMAC 52 controls

the operation, such as the DMA transfer operation, on the



via the image data input device 92. A scranbler 94 scranbles the inage
.data supplied fromthe encoder 93. A selector 95 switches between the
program data supplied via the programinput device 91 and the i.mage data
fed fromthe scranbler 94 with a predetermned timng and out puts the
selected data. To the program data or the inmage data output fromthe

sel ector 95, a recording-data generating section 96 adds an ID indicating
the attribute (representing the programds 4he inmage) of the data and the
corresponding address on the master disc on which the programdata or the
i mage data is recorded. A recording device 97 records on the master di sc

he d h d - 3]
Lontrol Per "Binddtn 41&"12”«%%&5%82%02@?%0%% D Uiy BaOunen
to the pfogfﬁg% Ry g{rfg%?& tld g %@t%fenwtsc%&e%e%?t t&ﬁe

encoder € scra I'ng-data generating sec
and t he recogﬂy@ﬁ,. q@yl ce 97. The controller 98 also controls the sel ectl on
bet ween the programdata-and the image data in the selector 95 by

suppl yi ng a sel eqheSisptnlsg reddie syeheal ebull. mEhergns9dseuld aatar esses

the image data according to, for exanple, the MPEG net hod. The
oper ati on peddéxressbiyindeta b aoutsd adninethd autpipdriiedy fapst dinei suls CPYI | ows.
The program data input via -17- t he

program i npuio dewitde IMAG S2ipmnddutputse idelasceor agglio Pudputage Tt a
related to the@&;ogram data is also input via the inmage data |nput devi ce

92. The i mude Putputhdas extractad af /MG darm R speglkiesh 202 vda

conpressed according to a nethod, such as the MPEG net hod. The encoded
an amplifying circuit '201.

The communication controller (ATM) 55 is connected to a
public network, through which the ATM 55 transmits and
receives data.

The input portion 57 has a connecting terminal 12A for
connecting the operating uhit 17 to the entertainment system
unit 2, a video input circuit 82 for inputting image data
from another unit (not shown) into the entertainment system
unit 2, and an audio input circuit 83 for inputting sound
data from another device into the entertainment system unit
2.

Fig. 6 is a block diagram illustrating an example of
the configuration of a recording unit (authoring system)
formed by application of the information processing
apparatus of the present invention.

The authoring system has the following elements. A
program input device 91 inputs program data to be recorded

on a master disc. An image data input device 92 inputs



image data is further fed.to the scranbler 94 in which it is scranbled.
The scranbled image data is then supplied to the selector 95. The
program data and the inage data supplied to the selector 95 are swtched
with a tinming deternined by a select signal supplied fromthe controller
98 and are alternately output. For exanple, the programdata and the

I mge data are alternately output in such a manner that the ratio of the
data |l ength of the programdata to that- gfé the - image data is 3:1. |IDs and
addresses are added to the output programdata and the image data in the
recordi ng-data generating section 96. The recording data generated as

onto the  malEe fete (RevaRiE et urt BRSEY thCoR sARReRn B thE et e
di f It t ed
fr om e ot SRt A1, A ERcEARTRY) epBBteRRKel Thagl hed, SufBIER ",

witer, in WiLRGASGa Secﬁ'a%gvﬁn%)(: Beviiceedbly RredpameiBy ble C?é RCM

witer as replica dis
Fig. 7 illusigrd®ddsh@neorimige0ialthe suppaidangrdat 8heSkatedeirnghe £D- ROM

40 generated as descri bed above. The recording data is produced in units
of sectors (seldddr B ewitchesdbetwesad thbopeogiram GRtandupplied tha
attribute of the data and the correspondi ng address on the naster disc on
whi ch t he ddhe iprogram degudr dewvicer 8ddaad the hmadeoflataathds€romr th&hen,
the programdata and the imge data are recorded on the CD-ROM 40 in such
a manner th&cramblext 94 sith a predetermined timing and outputs the

selected data. To the program data or the image data output

from the selector 95, a recording-data generating section 96

adds an ID indicating the attribute (representing the

program or the image) of the data and the corresponding

address on the master disc on which the program data or the

image data is recorded. A recording device 97 records on

the master disc the data supplied from the recording-data

generating section 96. A controller 98 controls the

processing timing by providing timing signals to the program

input device 91, the image data input device 92, the encoder

93, the scrambler 94, the recording-data generating section

96, and the recording device 97. The controller 98 also

controls the selection between the program data and the

image data in the selector 95 by supplying a select signal

to the selector 95. The encoder 93 compresses the ;mage

data according to, for example, the MPEG method.

The operation performed by the above-described

authoring system is as follows. The program data input via



the data length of the programdata to that of the inage data is 3:1.

A description is given belowwth reference to Figs. 8 and 9, of the
operation of the main nenory 45, the MDEC 47, and the frame nenory 58 when
the programdata is being |oaded fromthe CD-ROM on which the program data
and the inmage data are alternately recorded in the format, such as the.
one shown in Fig. 7. For exanple, data (including both program data
and imge data) recorded on a storage -dagvice of a CD-ROMis read and
supplied to a denmultiplexor 101. The data supplied to the denultipl exor
101 is divided into the individual sectors, 1i.e., each sector including

e
program data_or imge data based, on _the |ID added_at the heaf of th
i e REtgEan. M GRTAEe MgdsqAPRPILeAnER ther SaleatotEan
E?éfegPonihﬁﬁz i,mage ta stqr rlgign 4 (o]’ neaL of _1h :2
memory 45. fﬁ? aﬂvgﬁ%géﬁﬁbﬁFgﬁigétggigﬁgtgggﬁggésdggg TE%8240 *4nplE vi
- 19 - Iy nghadl igaed] dnple iR 997 AMeALOSAEo" AFEANs 45Bhgh 02
nmeans) . %%he I“mage Jat APt ens storeg°in the 1T nhge data storage region

45a are Se%'%%iﬁ'éd P el enlb@alPEG34 Ini fn¥BhCRt! D8YcoRpPes38@Nded and

descr anbl ed. e expanded 1 nage data is then stored in a predeterm ned
buf fering r QERHFdIFRC LA methoa ,behthr hs4bhePMPEGIAEtHOANI NThECeiBbAed
menory 45. The 1inmage data read fromthe decoded i nage buffer 45c is
further fednage ldata dse furthey Fedotot hheGBtrdfibler pheiftPhEcH2it fwsery
time the image data for one frane is stored in the frame nenory 58, the
corr espondi sgramidedsi gThie iscrembded image data is then supplied to the

selector 95.

The program data and the image data supplied to the
selector 95 are switched with a timing determined by a
select signal supplied from the controller 98 and are
alternately output. For example, the program data and the
imdgejdata are alternately output in such a manner that the
ratio of the data length of the program data to that of the
image data is 3:1. 1IDs and addresses are added to the
output program data and the image data in the recording-data
generating section 96.

The recording data generated as described above is fed
to the recording device 97 and is then recorded onto the
master disc. Afterwards, a stamper is produced f£rom the
master disc (from pits on the surface thereof), and many CD-
ROMs are generated from the stamper as replica discq. The
recording device 97.may be a CD-ROM writer, in which case,
CD-ROMs may be directly produced by the CD-ROM writer as

replica discs.



under the control of the CRTC 84 and is displayed on the screen, such as a
TV monitor. The foregoing operation is repeated, thereby displaying a
novi ng pi cture. While the programdata is supplied to the program
storage regi on 45b, the inage data stored in the imge data storage region
45a of the main nmenory 58 is concurrently read to the MDEC 47, as
illustrated in Fig. 9, in which the imge data is ‘expanded and .
descranbl ed. The inmage data is then supplg ed to the decoded i nage buffer
45¢c within the main nenory 58 and is stored therein. The i mage data stored
in the decoded image buffer 45c is fed to the frame nenory 58 connected to

the GPU 49 via the nmain_bus 41 and {he Ul 7 nd is then stored in the
frame nemory 58.FEGery iitBstrate ?n}é@% %‘f‘ﬁ %4 ¢ ﬁéef’f%‘?%r‘f’g‘%tfgqt& in the
frame nenor

correspondi%&oﬁpge&nsF&ﬁapn’goghfguge Garefngs g%ﬁ?FiﬁggfaPﬂgétIH¥£§4_and
|'s displayedg g@sgaﬁgsgaggr %%Bﬁu@édaiﬁvﬁHEEhtB%hge?Fors R gpig detailed

operation i§ reference to ow charts of Figs. 10

and 11. Thepysek).i Sl Eﬁ%ch%%uf gdob8, seasl inzs 1h81£a88h§9tRE Attribute
predetern1ne program sel ect ed froma’ plurality of prograns recorded on

the CD-ROM 4¢. the @bt ahd the obirteSpbnd4ngckaarkssdgen théahasber! @agéng
of a predeterm ned program has been specified by the user. Then, in step
S2, the nuai pnCkbiéh theadatdatia fecopded ane imséptedoati thenbeadl ofinge
data related to the program specified by the user fromthe CD-ROM 40

i nsert ed i neachhéeCboROM Thene $Be programedatianamUthe imageddatansnes in

step S3 based on the
recorded on the CD-ROM 40 in such a manner that the ratio of

the data length of the program data to that of the image
data is 3:1.

A description is given below with reference to Figs. 8
and 9, of the operation of the main memory 45, the MDEC 47,
and the frame memory 58 when the program data is being
loaded from the CD—ROM.on which the program data and the
image data are alternately recorded in the format, such as-
the one shown in Fig. 7.

For example, data (including both program data and
image data) recorded on a storage device of a CD-ROM is read
and supplied to a demultiplexor 101. The data supplied to
the demultiplexor 101 is divided into the individual sectors,
i.e., each sector including program data or image data based
on the ID added at the head of the corresponding sector.

The divided image data is then stored, as shown in Fig. 8,
in an image data storage region 45a (storage means) of the

main memory 45. The divided program data is stored, as



I D of the read data whether the data represents a program |If the main CPU
44 finds that the data represents a program the flow proceeds to step $4
in which the main CPU 44 stores the read programin the program storage
region 45b of the main nmenory 45. On the other hand, if the main CPU 44
determ nes that the read data is inage data rather than a program the

fl ow proceeds to step S5 in which the nmain CPU 44 stores the read data in

the i mage data storage region 45a of thel9m+n nmenory 45. The flow
further proceeds to step S6 in which the CPU 44 checks whether the program
specified by the user has been - 21

- conpl ete ed in i N suer. . e S
no, the fIow%%#%éﬁééé?ét&é&%ﬁ%ggfp1n mhlﬁﬁ§§§¥%ﬁ_%%ﬁiﬁa%éqgﬁﬁﬁgéq&§%tR%@%Fbr
is read fromgdhe ROM 40. The flow then returns to step S3, and the
processing in step S3 and in the subsequent steps is repeated.

Conversely, if thgdBighde ' d4h dtlctisNistoredn int eReSEmagBaliathespoeagam
designated by the user has been conpletely |oaded in the main nenory 45,

the flow progegisn t 0581 &Fe FSequentid Xy tfed MO P MDETIAY iin wWhdchr afegm
storage region 45b of the main nenory 45 is started. The program start-up
processi ng iaré hemspamnded cdmdl. descrambllesl i ndihe catpansiedy ddage dada dmge dat a
storage region 45a of the nmain nenory 45 is concurrently processed by the
mai n CPU 44 them sterédringot eredrtamined buiifening nagion { decpded

novi ng- pi cture reproduci ng operation‘ferforned during the IoadingT%L t he

progr am dat almageiaeffer 43¢ RFQyided vektdhigh dhe padng meppry 45.
image data read from the decoded image buffer 45c is further

fed to the frame memory 58 of the GPU 49 wvia the GPUIF 72.
Every time the image data for one frame is stored in the
frame memory 58, the corresponding video signal is output
under the contrql of the CRTC 84 and is displayed on the
screen, such ésja TV monitor. The foregoing operation is
repeated, thereby displaying a moving picture.

- While the program data is supplied to the program
storage region 45b, the image data stored in the image data
storage region 45a of the main memory 58 is concurrently
read to the MDEC 47, as illustrated in Fig. 9, in which the
image data is expanded and descrambled. The image data is
then supplied to the dedoded image buffer 45c¢c within the
main memory 58 and is stored therein. The image data stored
in the decoded image buffer 45c¢ is fed to the frame'memory
58 connected to the GPU 49 via the main bus 41 and the GPUIF
72 and is then stored in the frame memory 58. Every time

the image data for one frame is stored in the frame memory



In step S21, the main DMAC 46 reads the inmage data stored in the inmage
.data storage region 45a of the main nenory 45 under the control of the
main CPU 44 and transfers the inage data to the MDEC 47. Then, .in step
S22, the MDEC 47 performnms decodi ng by expanding the i mage data supplied
fromthe image data storage region 45a. In step S23, the decoded inage
data is then transferred to the image buffer 45c within the nmain nenory 45
and stored therein. - 20 - - 22 - In
step S24, the image data transferred to the inage buffer 45c of “the main
menory 45 is fed to the GPUF 72 via the main bus 41 under the control of

the main 4 nd is further transferred.tq the 58 of the
o o " O S hR rishedpbidiEly |v & sddiad ds gflécsuizgnﬁ% WiBEn ¢ he
mi n CPU 44 eﬁcgsa e i, AP U A13R i Gea oh el HROBGMAN BuBhOT a0
regi on 45a o mal n nenory een np etely deco and
transferred 4o t&q,fn{dq{_rlq:d_‘r_ermry 58 | f the answer of step S25 is no, the
process proceeéi step S26 in which the main CPU 44 controls the nain

DVMAC 46 to causq-hlet mb®e! Getafiged! BpegdbsOAUES! ALEBHELEA Be bW RIthN the
I mage data storage region 45a to the MDEC 47. The main CPU 44 then returns

to step S22 refieddrve HoOesiflpw charts of2Figed 10 ahd fial.l oBheguseeps i s

r epeat ed. In contrast, if the main CPU 44 deternmines in step S25
t hat the i ndge fdatst stegruddredh tichspewddy dhiea loadiageofegi predéSermfiinefie
mai n menory 45 has been conpl etely decoded and transferred to the frane

menory 58, |nrq95m1 @edeq fgo8c & Plygality ofy programs rpeorfdadeoBata for

one frane has bee .
the CD-ROM 40. In step S1, the main CPU 44 acknowledges

that the loading of a predetermined program has been
specified by the user. Then, in step S2, the main CPU 44
reads data for only one sector consisting of image data
related to the program specified by the user from the CD-ROM
40 inserted into the CD-ROM drive 56. '

The main CPU 44 then determines in step S3 based on the
ID of the read data whether the data represents a program.
If the main CPU 44 finds that the data represents a program,
the flow proceeds to step S4 in'ﬁhich the main CPU 44 stores
the read program in the program storage region 45b of the
main memory 45. On the other hand, if the main CPU 44
determines that the read data is image data rather than a
program, the flow proceeds to step S5 in which the main CPU
44 stores the read data in the image data storage region 45a
of the main memory 45.

The flow further proceeds to step S6 in which the CPU

44 checks whether the program specified by the user has been



transferred to the franme menory 58, it is converted into a video signal
under the control of the CRTC 84. The converted video signal is then

out put and di spl ayed on a predeterm ned screen. According to the foregoing
operation, a noving picture is displayed during the |oading of the

- 23 - program After the programis started in step S8 of Fig. 10,
it 1s continuously run by the main CPU 44, thereby enabling the wuser to
pl ay any given gane. In the foregol g manner, during the waiting tine,
i.e., while the programis being | oaded during the start-up opération of
the program a noving picture related to the program can be reproduced,

t hereby prev

: . 3 b q . h N e
For exanpl o CORIFLETE bR (e, mat” magion, 4 [ {BeiBn=vat bl 1 e,
such as the %%vgg rc%s rﬂ)ovesth"@'fl%w %re\éld%g ttr?gg%t%éc%-.]cg_ rglﬁ&];hgl%?%gve and

eventual |l y

rni to the starting polnt, I'spl aye r

while a pro i | Ch e gane
gf-‘%g‘f{% %ﬁ:t&lﬁ&e&ntﬁuc tOH 1% FeadVE3Dm ¢he b@dn\%ﬂtlub. The

are being | oa

) as the one which noves e observing

the sel ect edexRbrafed YRR Go FHEP eI Wald xnreeP%&'e@%ihg fhesekpr EBNY
e,

poi nt, may be

di spl ayed. Further, for exanp characters for

i ndi cati ng and apy il tsutisajusht istepesiigh repeated.nage pattern-for a

conpany | ogo,

may be recorded on a predeterm ned region of a predeterm ned

frame of the i nagensrerseli,sdf &hpamainnCPU 44 determines in step S6

that the program designated by the user has been completely

loaded in the main memory 45, the flow proceeds to step S8

in which the program loaded in the program storage region

- 45b of the main memory 45 is started. The program start-up

processing is thus completed.

The image data stored in the image data storage region

45a of the main memory 45 is concurfently processed by the

main CPU 44 with the foregoing operation on the program data.

The moving-picture reproducing operation performed during

the loading of the program data is described below with

reference to Fig. 11.

In step S21, the main DMAC 46 reads the image data

stored in the image data storage region 45a of the main

memory 45 under the control of the main CPU 44 and transfers

the image data to the MDEC 47. Then, in step S22, the MDEC

47 performs decoding by expanding the image data supplied

from the image data storage region 45a. In step S23, the

decoded image data is then transferred to the image buffer

45c¢ within the main memory 45 and stored therein.



I dentical to the above characters, a specific design, or an image pattern
may be stored in the ROM 53. Then, during reproduction, the inmge pattern
stored in the predeterm ned .- 24 -
region of the predetermned frame may be conpared with the reference
pattern stored in the ROM53. If the two patterns do not coincide with
each other, the loading of the program nmay be aborted. Ther ef or e,

if, for exanple, the copyright of the i-mege. data recorded on the CD-ROM 40
is first deleted, and the 1inmage data and the programrecorded on the
CD-ROM 40 are then copied to create illegal CD-ROV 40 and sold, the

P oPhie, poss! bl ciRoSbsel Bk | Hhagargs PHR bR theseasd o U oRBRR T ¢ he
IS us possi e-to e’ 1 . u . In e
f [ ' th d t | d

CD ROV e e o A5 BEoPHBIRBARaAREr Sy 420 nEP §Retht FBEEF GTAg odi um.
Vor eover, i RyhGaba 8081 09 BARGN YRU! cohPEoR’ ECPhe hAYEBMER 1§ MERULN A

home entertal nnen system e present I nvention Is, owever, applilca | e

to cases m%&tﬁercegaﬂb%rwasta RRhEUERHNE CREMEEY 98 8 ThE&@bu 49,
Anot her enbodi nent of the present invention is described below with

reference to Figsub tip, the. fldw procecddettidterliSEp am iwHik rating
an aut horing system ftormed of a conputer, peripheral units, a recording
medi um on \Wwhiec madnt CPUI A4 ehbtwsr vhpthgrathdalmagdadatas sbdred oimethe ead
and run by a conputer is recorded. Fig. 13 is a flow chart illustrating

t he aut hori dmageedataostovadecredipp 45a of the main memory 45 has been

completely decoded and transferred to the frame memory 58.
‘If the answer of step S25 is no, the process proceeds to
step S26 in which the main CPU 44 controls the main DMAC 46
to cause it to transfer the subsequent image data stored in
the image data storage region 45a to the MDEC 47. The main
CPU 44 then returns to step S22, and the processing in step
szé and in the following steps is repeated.

In contrast, if the main CPU 44 determines in step S25
that the image data stored in the image data storage region
45a of the main memory 45 has been completely decoded and
transferred to the frame memory 58, it completes the
processing.

Every time the image data for one frame has been

' transferred to the frame memory 58, it is converted into a
video signal under the control of the CRTC 84. The
converted video signal is then output and displayed on a
predetermined screen. According to the foregoing operation,

a moving picture is displayed during the loading of the



- 25 - runni ng the above-descri bed authoring software program In the
follow ng description, terns such as "the | oading data" and "the '
non-| oadi ng data" are used. The |oading data represents the data in which
program data for a few packets and inmage data for one packet are
alternately arranged in order to display inmage data while the program data
Is being |oaded. The non-loading data indicates only a single type of
data, such as program data, inmge data,-a23another type of data, or the
data in which programdata and i nage data are not alternately afrranged.
The aut horing systemshown in Fig. 12 is configured in the follow ng
manner. Peripheral units are connected to a conputer formed of a CPU 300,
a bus 301 h %ﬁmaﬁ‘address bus, a data bus, and a control bus, a ROM 302

and a RAM 303. ter. a | 9qdi agkhgki of pwa
program dat a reagﬂﬁ¥%ﬁﬁgH#g%ﬁ#@?ﬂgqﬁegkéﬁ?§g2i?nkggphghRgﬁ:Fggg.i%bn%gcted

to the bus 30 &4k A1y Audlivf WHd ¥R EPU A4, CeUHhy dakAAnT the

creating a master disc vid an input/output (1/0O port 305 an inage input

devi ce 306, @se,key@@x%,% Givsi ”idanieg device 308, a CRT 309, a hard disk
drive 310, and a recordi ng nedi umreader 311. The type of reader 311

vari es accordi ng Ino tihlee fliotegodihg manaedi, ndurddguthdlfaithegr tide; Blé.pay
be a flexible disk reader, a renovable hard disk drive reader, an opti cal
di sc drive vkhtertherprogran dohdheing loadad, during thiee staxd -up

operation of the program, a moving picture related to the
program can be reproduced, thereby preventing the user from
getting bored during the waiting time.

For example, when a game involving a car race is being
loaded, a picture, such as the one which moves while
observing the race-course from above and eventually
refurning to the starting point, may be displayed. Further,
while a program and data for displaying a course selected
during the game are being loaded, a picture, such as the one
which moves while observing the selected course from above
and eventually returning to the starting point, may be
displayed. |

Further, for example, characters for indicating a
copyright, a specific design, or an image pattern for a
company logo, may be recorded on a predetermined region of a
predetermined frame of the image data. Also, a pat;ern
identical to the above characters, a specific design, or an
image pattern may be storéd in the ROM 53. Then, during

reproduction, the image pattern stored in the predetermined



- 26 - recording medium 312 is a flexible disk, a renovable hard di sk,
an optical disc, or a sem conductor nenory, respectively. In this

enbodi ment, the reader 311 for the optical disc drive 304, a flexible disk
drive, or a renovable hard disk drive is used as a supply source of the
program data. Further, as the inage input device 306, a video capture
board, a video cassette recorder, or an image input interface may

pref erably be used. When recordi ng 2t um 312 is set in the reader
311, reading of the authoring software programdata is started “fromthe
recordi ng medi um 312 and | oaded into the RAM 303. This operation provides

the CPU 300 with the functio { it | b ndi V1

one- dot - chairheql{] soefsh pﬁ?r?ﬁe\é\#&#’frh ,é]'-t%i“% ﬁl%§cl8r%t F%F‘Pg‘rqe 1?%1&% (t):\t/lledes

the synchraquy | | ts5, W ut hqri S e

encoder 312%%%%%’%&5??%%& aotfzagaaélglo\r‘E | ngb?lg,&-’%f'or(ﬁa%gr?p?égfo ?ﬁgtl\éﬂ%ﬁ%
¥ogeam312d

method. A SEAHYE coklrs i WiH SadndtHICO4eE 16RaendA b tﬁec?
counts the data amount for one packet, the nunber of packets, the nunber

of packets mpf RspMviteato the length of the |oading data, the nunber of
packets corresponding to the length of the non-loading data, and the
nunber of packet Themefeseondifng for ekample; athe tepgrhght ofietheaiimage dat a
and the non-loading data. A selector 312e switches the operation for
bet ween proglatia mestorded anrdde GR-ROMA 40cdsr dilrgtdded efedar andngheect i on
2 image data and the program recorded on the CD-ROM 40 are
then copied to create illegal CD-ROMs 40 and sold, the
program of the illegal CD-ROM 40 can be prohibited from
being operated. Iﬁ is thus possible to exclude illegally
produced discs.
Although in the foregoing embodiment the program data
and the image data are recorded on a CD-ROM, they may be
recorded on a DVD or another type of recording medium.
Moreover, in the'foregoing embodiment, the present
invention is used in a home entertainment system. The
present invention is, however, applicable to cases where a
computer runs a program recorded on a CD-ROM.
Another embodiment of the present invention is
described below with reference to Figs. 12 and 13. Fig. 12
is a schematic diagram illustrating an authoring system
formed of a computer, peripheral units, a recording’medium
on which authoring software program data that is able to be

read and run by a computer is recorded. Fig. 13 is a flow

chart illustrating the authoring operation conducted by



312f adds an I D and an address to each of the programdata for one packet
and the scranbled i nage data for one packet. The program data and the

i mage data with I Ds and addresses added are then recorded on, for exanple,
a hard disk drive, in the same recording order as that of a master disc.
As discussed with reference to Fig. 6, a nmaster disc is produced by
supplying the recording data itens sequentially read fromthe hard disk
drive to the recording device 97 and by ascording themonto a master disc.
The operation of the authoring systemshown in Fig. 12 is now descri bed
below with reference to Fig. 13. In step S11, the register, the RAM

303, d the_ initiglized. The CPU 3 h hecks i

S12' whot her THHTLRA F0tE A Radase oG, BRI SRS SREFURDR PROSEERr( The
tion. If t f ' : d nSt

Sh3. “In st eptie FOTRY Sesthibsabh. FeKiE bR AR TRESTIBRALAS pkR: D

the control I3 g AuskhRer eMheCaHaliPEqt 88t &PY 300 to
read the pr,oég{rdanf%%t gfdggng'%gtc&g?l iﬂ[at?n t he lI'«I’E\M 303. Fn step g814, t he CPU

300 nakes a Wghe/dddial i Hatdhsbhehichepyabram @avat edrby £be pasrbes 312d
I's equal to the programdata for one packet. If the answer of step S14 is

yes, the prearsaimdyed @RAES flor vned pathetaate hltbenanelgr aprangyef Hi4 is
no, the process returns to step S13. In step S15, the recording-data
generati ng semtemrtadifsplay image data while the program data is?Being
adds an I D and an address to the head of the programdata for one packet.
The CPU 300 kaasied.r affiee non-oadingr datgadindicates only a single type

of data, such as program data, image data, or another type
of data, or the data in which program data and image data
are not alternately arranged.

The authoring system shown in Fig. 12 is configured in
the following manner. Peripheral units are connected to a
computer formed of a CPU 300, a bus 301 having an address
bus, a data bus, and a control bus, a ROM 302, and a RAM 303.
The computer is operable by loading authoring software
program data read from a recording medium 312 into the RAM
303. Connected to the bus 301 are an optical disc drive 304,
a recording device 97 for creating a master disc via an
input/output (I/0) port 305, an image input device 306, a
keyboard 307, a pointing device 308, a CRT 309, a hard disk
drive 310, and a recording medium reader 311.

The type of reader 311 varies according to the pre of
recording medium 312. The reader 311 may be a flexible disk
reader, a removable hard disk drive reader, an optical disc

drive reader, or a semiconductor memory reader when the



with the ID and the address added to the hard disk drive 310, and al so
issues a wite command to the hard disk drive 310. |In response to the
wite command, the programdata for one packet is recorded on the hard

di sk drive 310. Subsequently, in step S16, the counter 312d adds one to
the variable P indicating the nunber of packets. The CPU 300 then judges
In step S17 whet her the value counted by the counter 312d is equal to the
program data for three packets or nore.- 146 t-he answer of step S17 is yes,
the process proceeds to step S18, and if the answer of step S17+is no, the

process returns to step 813 In step S18, the counter 312d resets the
variable P, _indi atl of pack to,zero. In s § t he
sel ect or 3155a gbﬂfbar &&ﬁg gﬁakfhgnreWﬂv bﬁgp §EG t he
sel ector 15K A ofpﬁc.ag-ig UL i alidonaleoRoRbggbye! the | ng
306 are seq&%@? Oraq | tsh%nBéMl?hQﬁt Stahaegesa&kysnnfs&e%&1 the
encoder 312b (fﬂbe e |Egbgﬂﬁhta stored in the RAM according to,

for exanpl e ogthe NP dIae Boaredf iFaexible ALBR &22vet hgrsaranbl er 312c
scranbl es the encoded i mage data. The CPU 300 then determ nes in step S23

whet her t he remuwad 1o hared diyk deiveudscusadldsi a eqpplgl eduirte dbiethenge

- 29 - data for one packet. If the answer of step S23 is yes, the
process progemgerano dsttep SFairthed .| st tbeadmage dhputedeBi8e BO6noa the
process returns to step S20. In step S24, the recording-data

gener ati ng ¥dé@eocaptyre hoasrdanal videe sAsgedtessecordas. i ARgandamageor

one packet.
input interface may preferably be used.

When recording medium 312 is set in the reader 311,
reading of the authoring software program data is started
from the recording medium 312 and loaded into the RAM 303.
This operation provides the CPU 300 with the functions
within the block indicated by the one-dot-chain lines shown
in Fig. 12. A timing controller 312a provides the
synchronization of external units with the authoring system.
An encoder 312b compresses image data according to, for
example, the MPEG method. A scrambler 312c scrambles the
encoded image data. A counter 312d counts the data amount
for one packet, the number of packets, the number of packets
corresponding to the length of the loading data, the number
of packets corresponding to the length of the non-loading
data, and the number of packets corresponding to thq overall
length of the loading data and the non-loading data. A
selector 312e switches the operation for between program

data and image data. A recording-data generating section



The CPU 300 then transfers the inmage data with the ID and the address
added to the hard disk drive 310 and also issues a wite conmand to the
hard di sk drive 310. In response to the wite conmand, the inmage data for
one packet is recorded onto the hard disk drive 310. In step S25, the CPU
300 judges whether the value counted by the counter 312d is equal to data
for a predetermned length. If the answer of step S25 is yes, the process
proceeds to step S26, and if the answer 2f step S25 is no, the process
returns to step S13. The CPU 300 then nakes a determination in step
S26 of whether the value counted by the counter 312d is equal to the

process | s CoH @ hdD AR an, aditBsl 8 path 35" Bue gRopRak Rath C
procecds {0 £LeR, 2 hadi S (R scilRHIQR kAYENGatal fokSohECaRdR:  The

CPU 300 then determnes based on the val ue coufited by the coun din

step S28 whepep A (T Bhdthed Qamdiged addbawith The anBswAlrebsakep S28
is yes, the process returns to step S13, and if the answer of step S28 is

no, the procaifed &ird thdm recorded on, for example, a hard disk drive,-
step S26. According to the foregoing enbodi nent, the recording order
of the recorii ntheredinénNnexordimgyedder siscthatnafinar mashar disgranfdata for
a few packets is located before and after inage data for one packet. Thus,
the foll ow riiscubsed agjdh aedexemds tted Figen6pr agmanstexnt diss Agad and run
fromthe above type of recording medium Moving pictures can be displayed
whi l e the prR¥fdidadhty isyppdiyi®g dRGedecording data items sequentially

read from the hard disk drive to the recording device 97 and
| by recording them onto a master disc.

The operation of the authoring system shown in Fig. 12
is now described below with reference to Fig. 13.

In step S11, the register, the RAM 303, and the
parameters are initialized. . The CPU 300.then checks in step
S12 whether an instruction has been given by the operator to
start the operation. If the answer of step S12 is yes, the
process proceeds to step S13. In step S13, the selector
312e starts reading the program data under the control of
the timing controller 312a, thereby causing the CPU 300 to
read the program data and store it in the RAM 303. In step
S14, the CPU 300 makes a determination of whether the value
counted by the counter 312d is equal to the program data for
one packet. If the answer of step S14 is yes, the process
proceeds to step S15, and if the answer of step S14 is no,
the process returns to step S13.

In step S15, the recording-data generating section 312f



wi t hout needing to store data (nmoving pictures) other than the program
data in the main nmenory 45 (Fig. 5). Hitherto, for displaying noving
pictures while the programdata is being | oaded, aninmation program dat a,
as well as the program data, is required to be |loaded into the main nenory
45. In the foregoing enbodi nent, however, the inmage data is directly
reproduced by the GPU 49 and di spl ayed on the CRT 200, thereby saving the
storage capacity of the main nmenory 45. 2dccordingly, all the storage
capacity of the main nenory 45 can be used for program data, thereby
significantly decreasing the |loading tinme of the program data and

sinplifying the | oadi ng operatiopn. IS seen fromthe foreqoing
descri pti on,a4%% %Js%rﬂn‘fi%f?rﬂo‘fﬁﬁfsoftfoef@et ﬁ’@a?aololfo g PEEVEAT g8
According tao.the recordi i u I es i nt.i.qQn r a ta
and noving pi% (R cpaat‘-g‘era}?'enelgﬁ erelﬁr?ljatéeqbi tlrilé%or & sc‘)flr%\ég t(%(&)l%t PR %%Enr g]a'?%n
and are eaclyiin the Ip and the address addeq to the ndkd aisko@idedang,
predet erm ned uUnits of recordi ng. nsequently, the programdata and the

movi ng pi ct ey dafdy CAlkREs £l @inhdii o tHheY BRramakiskd dirivieosiokl e to
reproduce the noving picture data while the programis being | oaded.

Accordi ng t orgd heedpgdiddratd thd) WASIASS idtgniilds, alhés progriahe dates ot one

i nvention, the selector divides programdata into first units of recording
and al so di wpalsksettmodd npcqrrdddiren datea Hand deskodoime 3306f Sabsedueytl¥he
recording device alternately records the first units of recording and the
second uni t sirofstrege Bk ngthen cowntan ARG addsi omepitoa ther ¥aadabden&d

recording medium It is thus possible to .
indicating the number of packets. The CPU 300 then judges

in step S17 whether the value counted by the counter 3124 is
equal to the program data for three packets or more. If the
answer of step S17 is yes, the process proceeds to step S18,
and if the answer of step S17 is no, the process returns to
step S13.

In step S18, the counter 312d resets the variable P,
indicating the number of packets, to zero. In step S19, the
selector 312e stops reading the program data, and then, in
step S20, the selector 31l2e starts reading image data under
the control of the timing controller 312a. The image data
items input from the image input device 306 are sequentially
stored in the RAM 303. Subsequently, in step S21, the
encoder 312b encodes the image data stored in the RAM 303
according to, for example, the MPEG method. Thereafter, in
step S22, the scrambler 312c scrambles the encoded image
data. The CPU 300 then determines in step S23 whether the

value counted by the counter 3124 is equivalent to the image



reproduce the noving picture data while the programis being | oaded.
.Further, program data and noving picture data are sequentially read froma
continuous region of the above type of recording nmedium The.read program
data is then loaded into a predeterm ned area of a nenory, while the read
Il mage data is stored. The stored noving picture data is sequentially
reproduced while the programdata is being |oaded. Upon conpletion of

| oadi ng the programdata into the nenpbry29the programis started. Thus,
the noving picture data can be reproduced during the | oading of «t he

pr ogr am dat a. According to a conputer readabl e nmedi um on which the

aut horing prg t h i 5, abl gt e .

- 32 - con%g!t’t %p}flgg ?Iel%oﬁégiééghd g%cg?gi%%&?%r% %%(t)grlzlﬁgl%%‘?se’mﬂﬁ t he
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possi bl e to jgbhal NtABIpRo8Es¥N-EPuPRETE@NESEH as2md | mage data are

alternately recorded. - 338 - VHAT

IS CLAIMED | S: In step S24, the recording-data generating section 312f
adds an ID and an address to the image data for one packet.
The CPU 300 then transfers the image data with the ID and
the address added to the hard disk drive 310 and also issues
a write command to the hard disk drive 310. In response to
the write command, the image data for one packet is recorded
onto the hard disk drive 310. In step S$25, the CPU 300
judges whether the value counted by the counter 3124 is
equal to data for a predetermined length. If the answer of
step S25 is fes; the process proceeds to step S26, and if
the answer of step S25 is no, the process returns to step
S13.

The CPU 300 then makes a determination in step S26 of
whether the value counted by the counter 3124 is equal to
the length of all the recorded data. If the answer of step
S26 is yes, the pfocess is completed, and if the answer of
step S26 is no, the process proceeds to step S27. In step
S27, the non-loading data is recorded. The CPU 300 then
determines based on the value counted by the counter 312d in
step S28 whether there remains any loadihg data. If the
answer of step $28 is yes, the process returns to step S13,

and if the answer of step S28 is no, the process returns to



1. A recording nmediumconprising programdata and noving picture data
mwhich are alternately recorded on a continuous region, said programdata
and said noving picture data being each recorded in predeterm ned units of
recordi ng. 2. An information processing apparatus conprising:
first dividing neans for dividing programdata into first units of

recor di ng; second di viding nmeans for dividing noving picture data
into second units of recording; and - 3pecording nmeans for alternately
recording the first wunits of recording obtained by dividing the~program
data and the second units of recordi ng obtained by dividing the noving

pi cture data on a_continuous region of a predeterm ned recording nmedi um
3. An inforﬁﬁ??oﬁzﬁrocessing apparatus conpri sing: readi ng nmeans for

|t . _ ! . . _
cont | nuous. 1 egi o BreRHEE 3 e AkeadiRy, Wpbuiiihe . (38 Hetirfung
movi ng pi ctupesdat gﬂg Féégfcﬂﬁﬁilﬁ(e .rPsEdarf(ﬁlfgéﬁ a9 §n<§ftt£ fhdhe
m)V|ng pICtUI’e daa elng eac recorae I N pre eter m ne units Of

recordi ng; tlaat program data for a few %acke‘ts is I¥bated befordaHdd
means for |oading the programdata read by said reading neans;

storage nmeangetef $hQ§éN@atACEHPVONY Packek £ ditivs [ @t A Iuwihg eadi ng

e advantages are exhibited when program data is read and run
from the above type of recording medium. Moving pictures
can be displayed while thé program data is being loaded
without needing to store data (moving pictures) other than
the program data in the main memory 45 (Fig. 5). Hitherto,
for displaying moving pictures while the program data is
being loaded, animation program data, as well as the program
data, is required to be loaded into the main memory 45. In
the foregoing embodiment, however, the image data is
directly reproduced by the GPU 49 and displayed on the CRT
200, thereby saving the storage capacity of the main memory
45. Accordingly, all the storage capacity of the main
memory 45 can be used for program data, ‘thereby
significantly decreasing the loading time of the program
data and simplifying the loading operation.

As is seen from the foregoing description, the present
invention offers the following advantages.
According to the recording medium of the present

invention, program data and moving picture data are

alternately recorded on a continuous region and are each



reproduci ng nmeans for sequentially reproducing the noving picture data
stored in said storage neans while said |oading neans is |oading the
program data; and start-up neans for starting the program.data upon
conpl etion of |oading the programdata by said | oadi ng neans. 4. An
I nformati on processing apparatus according to claim3, further conprising
determ ning neans for. determ ning whether a pattern stored in a
predeterm ned region of a predeterm ned 31 ane of the nmoving picture data
reproduced by said reproduci ng neans matches a predeterm ned reference
pattern, wherein said | oading neans aborts the |oading of the program data

i Whe i d ] Ni . \ h h h

oot e (eSS B A 05 SR | e okt °

i nformation ﬁ{@%fmn 5&%&0%&)@@ ﬂa%&nyﬂ?i&h%@s adfta can paequentially
m-daa an a

readi ng progra nd moving prcture a froma continuous region of a
recordi ng g ¢HP Rty Gead N HET YA Mak3ingy Q.&dpb@%iﬁg.‘gl ke Pepirdgacdata are

alternately - recorded, the-

program dat acla Ghdvihd DA dihind @ati widle hbidProozam Hecbedad 1baded.
predeterm ned units of recording; | oadi ng the read programdata into

a predeterm ned Aceostding to thet anfogmhbionepdosessingpapparatdat af
sequentially reproducing the stored noving picture data while the program
data i s bei rthe cbsntaddwvention, the selector divides program data
into first units of recording and also divides moving
picture data into second units of recording. The recording
device alternately records the first units of recordihg-and
the second units of recording on a continuous region of a
predetermined recording medium. It is thus possible to
reproduce the moving picture data while the program is being
loaded.

Further, program data and moving picture data are
sequentially read from a continuous region of the above type
of recording medium. The read program data is then loaded
into a predetermined area of a memory, while the read image
data is stored. The stored moving picture data is
sequentially reproduced while the program data is being
loaded. Upon completion of loading the program data into
the memory, the program is started. Thus, the moving
picture data can be reproduced during the loading oﬁ the
program data.

According to a computer readable medium on which the

authoring program data that is able to be read and run by a



starting the program data upon conpletion of |oading the programdata into
sai d nenory. 6. A conputer readable nmedium on which authoring
programdata is recorded in such a manner that it is able to be run by a
conputer, said conputer readable medium conprising the steps of:
programdata recording step of recording input program data onto a
recording nediumin units of first data-I|engths; ' switching step of
switching froma programdata reading ep®2ation to an inage-data readi ng
operation in a case where a data length of the programdata is &qual to a
second data- I|ength; and i mge-data recording step of recording the

xoneds o preduRefe vt Fidoface dnd I 15 RBeRRLR bt BEen

according to,gl é? ti data havi - 36 -
further corrp?lfsﬁﬁ%n n sé%%tocf'r%ensteoﬁl'ofpror?ggg‘l nélt e mage . dat a. 8.

A conput er f?‘ﬁ?&@éé‘nﬁﬁ% M HPH U finhdd ddPa’ havliihl e r%&@ﬁt@b:ﬁ:h.ﬁ@da
scranbling step of scraﬁ%llng the encoded |n§bea'§igt P

conput er reatakd€h Nk W BGERIE Y deodddn 6.1t fily itheis @@@mm'engoa first
attrirbute-data adding step of adding attribute data to the programdata in

units of firethtain media on which program data and image data are

alternately recorded.



daté | engt hs, and a second attribute-data addi ng step ot__addLng—aPPPFbu%e——
data to the image data in units of second data-

conput er readabl e medi um according to claim 10, vvherel [““lllu (“ E Ich"ali l
and the image data are scranbl ed data. 11. An aut

conpri si ng: a conputer; an i mage input device for |nputt|ng |nage
data into said conputer; a first input device for inputting program
data into said conmputer; a display 3®i+ connected to said conmputer to
di spl ay 37 i nformati on output from
sai d comput er as an |nage a second input device for providing a
user's inst mputer; and a conput er readabl e nedi um
on whi ch aut orlng progran1 ata is recorded in such a manner that it is
able to be run by a conputer, wherein said aut horing program data

conprises the steps of a programdata recording step of recording input

program data on i3 regordcBgdiRE MEHLAMUBbMSrPEing M SrodPdm-dFdidsa a
switching step of switching froma programdata reading operation to an

| mage- dat a rmeeing Pietid Aatd whikds and elterhaidly regided onha program
data is equal to a second data- |length, and an inmage-data recording step

of recordi ngecomeinuowserafyton Orsasial prrognmandided-areoidumaid movdng \ph.e:{tara

dat a
data being each recorded in predetermined units of recording.

2. An information processing apparatus comprising:

first dividing means for dividing program data into
first units of recording:

second dividing means for dividing moving picture data
into second units of recording; and

recording means for alternately recording the first -
units of recording obtained by dividing the program data and
the seéond units of recording obtained by dividing the
moving picture data on a continuous region of a

predetermined recording medium.

3. An information processing apparatus comprising:

reading means for sequentially reading program data and
moving picture data from a continuous region of a recording
medium on which the program data and the moving pic@ure data
are alternately recorded, the program data and the moving
picture data being each recorded in predetermined units of

recording:;



Iength of the image data is equal to or exceeds a predetermned I'ength.

12. A recordi ng nedi um conpri si ng: program data sect
conbi ned, nmake up an executable program and novi ng ﬂﬂmm 'ﬂﬁﬂg‘l l
segnents, each of said segnents being capable of reproductkone

wherein said programdata sections and said noving picture data segnents
are alternately recorded on a continuous region of the recordi ng nmedi um
said program data sections and said novi®4 picture data segnents bei ng
each recorded in predeterm ned units of recording.

- 38- 13. An i nformation processing apparatus conprising: first
di vi di ng neans f j.vidin ra ta into first ugi recording,
each of said f|r IF%“‘%@ﬁpggﬁ ﬁéagiBPb§F§nP58955§e§?%§ng%?daﬁgr%é?gnl
second di vi df ﬂﬁgq? gﬁg di viding noving picture data into second units
of recordlng, eac sald second units conprising a noving picture data
segnment capabl e %f aqza{]%a&fé ¥ora8toding he moving gszeﬁéfagaaeanfeaar

alternately recor first units of recording obtained by dividing
the progr amsif\tgai@rpeémémum ts of recording obtained by dividi ng
the noving picture data on a continuous region of a predeterm ned
recor di ng nedi umreproduclifig feansf Gorasequentiatiygi pgpapdacahygsthenpri si ng:
readi ng means for sequentially reading programdata sections of a program
and novi ng pﬁuinga pibe turge glata sstaxgshliie sdfid shordget meansnywhdilepisaidf r om

a continuous ion of a recording nmediumon which the program data
load ng means is loading the program data:; and

start-up means for starting the program data upon

completion of loading the program data by said locading means.

4, An information processing apparatus according to
claim 3, further comprising determining means for
determining whether a pattefnjstored in a predetermined
region of a predetermined frame of the moving picture data
reproduced by said reproducing means matches a predetermined
reference pattern, wherein said loading means aborts the
loading of the program data in a case where said determining
means determines that the pattern of the moving picture data

does not match the reference pattern.

5. An information processing method comprising the
steps of:

sequentially reading program data and moving picture
data from a continuous region of a recording medium on which

the program data and the moving picture data are alternately



sections and the noving picture data segnents are alternately recorded——
the program data sections and the noving picture data segnents being each

recorded in predeterm ned units of recording; | oad

| oadi ng the program data sections read by said reading nummnmlnﬂm Il |II|
REPLACEMVENT SHEET -39-" Y st"or &ge”
means for storing the noving picture data segnents read by said reading
nmeans reproduci ng neans for sequent3@l+y reproduci ng and displaying

the nmoving picture data segnents stored in said storage neans while said
| oadi ng nmeans is | oading the programdata sections; conbi ni ng neans

for_combi ni ngeddifad O St grond SEid O d AHIRHAMGOTIHER BEOY BB1ngNd

start-up neans for starti e conpleted programu | et’i on

| oadi ng of addcKirdErdd AR Pt Sl tnis PF FecRadiing ;means.
15. An information processing nmethod conprising the steps of:

sequenti al |y readioa@ipig0 $hamraida piegirafin@ath &nto a ppeagtapmenddanovi ng

pi cture data segnments capable of reproduction and display froma

conti nuous rregmary of a recordi ng medi um on which the program data sections
and the noving picture data segnents are alternately recorded, the program
dat a sections andtoxdngnihiengegidc movdndapictugeedatabei ng each recorded in

predeterm ned units of recording; | oadi n% the read program data
sections into a Se@eatdadilyedepreduging the stored moving picture data

while the program data is being loaded; and
startihg"fhé program data upon completion of loading

the program data into said memory.

6. A computer readable medium on which authoring
program data is recorded in such a manner that it is able to
be run by a computer, said computer readable medium
comprising the steps of:

program-data recording step of recording input program
data onto a recording medium in units of first data-lengths;

switching step of switching from a program-data reading
operation to an image-data reading operation in a case where
a data length of the program data is equal to a second data-
length; and

image-data recording step of recording the image data
in a case where a data length of the image data is equal to

or exceeds a predetermined length.

7. A computer readable medium according to claim 6,



- 40- storing the read noving picture data segnents;

sequential ly reproducing and di splaying the stored noving picture data
segnents while the program data sectirons are being Ioade |9
program data sections to nake a conpl et ed progran1 and ""I" " Jﬂﬂ F“I

conpl eted program upon conpletion of [|oading of all the progfam datas =
sections into said nenory. 16. A recording nedlunlon whi ch aut hori ng
program data is recorded in such a manneB6that it is able to be run by a
conputer, said recording nediumeffecting the steps of: a’

programdata recording step of recording input programdata onto a nenory

in data sect{Qns; | S1H, i 4 ecor ded
in said nmenory success“?’g Efdﬂ'lél an aiia\ﬁ (S:ﬁe%g%q% g%ﬁ%‘(a %}t (1:-% rom sai d

program dat agafgcording step to an inmage-data recording step in a case
where the programdata is recorded by a data length equal to a second data
-l ength; and sai d i rage-data recording step of recording an i nmage
data segnent capabl e of reproduction and display in a case where a data
| engt h of the inmge dat eompgtert readahliael médiumraceoeding atprelsimr ) ned
| engt h. -41-

J further comprising a scrambling step of scrambling the

encoded image data.

9. A computer readable medium according to claim 6,
further comprising a first attribute-data adding step of
adding attribute data to the program data in units of first
data-lengths, and a second attribute-data adding steé of
adding attribute data to the image data in units of second

data-lengths.

10. A computer readable medium according to claim 10,
wherein the program data and the image data are scrambled

data.

11. An authoring system comprising:

a computer:;

an image input device for inputting image data into
said computer;

a first input device for inputting program data into
said computer:;

a display unit connected to said computer to display



17. An aut horing system conpri sing: a conputer; - an i nmage

input device for inputting image data into said conputer;
i nput device for inputting programdata into. said comput IIII”"(I)LMM I!IL
di splay unit connected to said conmputer to display |nforna I 06

said conmputer as an inmage; a second input device for providing a
user's instruction to said conputer; and a conputer readabl e nedi um
on which authoring program data is recor3ed-in such a nmanner that it is
able to be run by a conputer, wherein said aut horing progfram data
effects the steps of a progran}data recording step of recording input
program dat nt o a first data-lengths, said
data secti on%% Ji‘oep(:é)r rﬁ%al %ﬁngnggg‘%u%ﬁgcggsﬁgewagg switching step
of switching ”0@ e %nap&glgh%@e&aer g6 40918160 L0uglrigroe- data

recording step in case ere the program data recorded by a data

| engt h equaliﬁ&ﬁWde%tﬁd %&Iﬂﬁte&nd ah@ d i mage- data recording step
of recording an i mage data segnent capable of reproduction and display in

a case where a dat zomplit¢irhrehdabiei fBgeuflabn WRYSRNAutBoLing ptOgBdm
exceeds a predeterm ned | ength.
data is recorded in such a manner that it is able to be run
by a computer,
wherein said-authoriﬁg'program data comprises the steps
of a program-data recording step of recording input program
data on a recording medium in units of first data-lengths, a
switching step of switching from a program-data reading
operation to an image-data reading operation in a case where .
a data length of the program data is equal to a second data-
length, and an image-@ata recording step of'recording the
image data on said recording medium'in a case where a data

length of the image data is equal to or exceeds a

predetermined length.

—_—

This Sheet Has Been Rep

T

THIS SHEET HAS BEEN
REPLACED




