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ENCRYPTED START SIGNAL FOR GAME
WITH DATA SUBSTITUTION IN ORIGINAL
DATA AND MEANS FOR LIMITING
EXECUTION

Matter enclosed in heavy brackets | ] appears in the
original patent but forms no part of this reissue specifica-
tion; matter printed in italics indicates the additions
made by reissue.

This 1s a Divisional of application Ser. No. 09/125,770 filed
Aug. 24, 1998 now pending, which 1s a continuation of
copending International Application PCT/IP97/04847 hav-
ing an international filing date of Dec. 235, 1997.

TECHNICAL FIELD

This mvention relates to a game machine system, capable
of displaying commercial advertisements, a data distribution
system and method for distributing data, a program executing
method and apparatus for executing the software and a pro-
gram starting controlling method and apparatus.

BACKGROUND ART

This invention has a technical pertinence to the Japanese
patent Application No.7-166,682 of the same inventor filed in
the name of the assignee of the present invention on Jun. 30,
1993, entitled ‘Game Machine System and Game Method
Capable of Commercial Advertisements’.

Recently, game machines have been propagated not only in
the dedicated game corner shops, but also 1n homes, such that
the racing game software of a vehicle or the aircraft tlight
simulator game software 1s marketed 1n large quantities.

In the game machine, if a game soitware 1tem, such as a
racing game software item, 1s started, the landscape faithfully
representing a real F1 racing field 1s represented on a display.
Each racing car 1s run on a circuit course at an elevated speed
in accordance with commands entered by an operator via an
operating board, such as a joystick.

Although commercial ads are presented in the real F1
racing field on a walling of a background circuit course,
placards, advertising towers or on a chassis of the vehicle,
there lacks an instance of positively incorporating the corre-
sponding commercial ads 1n the game soitware.

The ads built on the game are limited to advertisements of
the software producing firms before or after the game of the
game soltware or on scene change, while there lacks an
instance 1n which positive commercial ads are made 1n par-
ticular scenes in the game software.

Even 1f ads are sometimes displayed in the background,
these are formal ads for faithfully simulating the real land-
scape ol the circuit course, while there are no instances of
commercial ads taking profitability into account.

The current civil TV broadcasting firms are managed by
profits from the commercial ads, instead of broadcasting fees
being charged to the recervers.

In similar manner, it commercial ads can be built into the
walling of the background circuit course, placards or adver-
t1sing towers of the game software, for meeting the demands
of a third firm, the advertisement fees can be charged to the
advertising firm so that the sale price of the game software can
be lowered or reduced to zero.

Moreover, since a particular game software 1s thought to be
used a number of times, 1f the contents of the ads can be
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optionally modified or updated, these will prove to be etiec-
tive commercial ads to lead to expected advertisement

income. This accounts for the motive which has led to the
present 1nvention.

The Japanese patent application No.7-166,682 discloses
an 1nvention 1 which 1t 1s proposed to introduce commercial
ads during the game.

The mnsertion of the commercial ads leads to cost reduction
and hence to increased sale volume of the game software.

However, there lacks a suitable method whereby 1t can be
judged whether or not the commercial ads are introduced and
in operation so that, if there are introduced no commercial
ads, the operation of the software will cease.

If the commercial ads are introduced and in operation, the
sponsors of the commercial ads have to bear and pay the
charges. Therefore, 1t 1s necessary to inhibit the operation of
the software without making the commercial ads. This, how-
ever, has not been taken into account suificiently 1n the mnven-
tion pertaining to the Japanese Patent application No.7-166,
682.

When a game software 1s first presented for sale, many
users use the software. However, as time elapses since the
start of sale, the number of the users 1s decreased.

If the number of the users 1s decreased, the utility of the
game soltware as the commercial ads 1s decreased. In a game
machine which cannot be run unless the updated commercial
ads are introduced, 1t 1s necessary to distribute the updated
software data although the commercial ads are lowered 1n
utility, thus raising the cost of the software.

DISCLOSURE OF THE INVENTION

It 1s therefore an object of the present invention to provide
a game machine system in which home game machines are
connected via a communication network to a host computer
(controller) to provide a game machine system and 1n which
the game software 1tems used in the game machine system 1s
designed so that the commercial ads can be built into the game
soltware responsive to the demands of the advertising firms.
It 1s also an object of the present mnvention to provide a game
method utilizing the game machine system, a data distribu-
tion system, a program executing method and apparatus and a
program start controlling method and apparatus, exploiting
this game machine system.

It 1s another object of the present invention to provide a
game machine system 1n which commercial ads utilized in the
game machine system cam be suitably easily updated, and a
game method utilizing the game machine system, a data dis-
tribution system, a program executing method and apparatus
and a program start controlling method and apparatus,
exploiting this game machine system.

It 1s a further object of the present mvention to provide a
suitable method for judging whether or not commercial ads
are mntroduced and 1n operation 1n a game soitware 1tem and
for taking measures so that the game software will not be 1n
operation 1f the result of judgment 1s negative.

It 1s a further object of the present invention to provide a
system for starting a game of a game software put on sale
some time before and the sale volume of which 1s decreased,
even failing the newly updated commercial ads, and a data
distribution system, a program executing method and appa-
ratus and a program start controlling method and apparatus,
exploiting this game machine system.

A broadcast system according to the present invention 1s
such a system capable of distributing digital data, 1n which, 1n
a recewving side system, software start enable signals are
repeatedly sent to arecerving side system at an interval and in
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which an identification signal for the software and data for
substitution or insertion for a portion of the data during opera-
tion of the software are distributed 1n an interval between the
soltware start enable signals. In this case, the data for substi-
tution or insertion may be commercial ads.

The game can only be started when the software start
enable signal 1s sent to the recerving side. By containing the
time information in the software start enable signal, the infor-
mation can be varied randomly.

A transmitting side system distributing the digital data by
exploiting the broadcast system, according to the present
invention, 1s such a system in which a software start enable
signal, an i1dentification signal for a software started 1n the
receiving side system and data for substitution or insertion for
a portion of the data during operation of the software are
stored 1n a storage device, the software start enable signal 1s
sent to the recerving side system and the software 1dentifica-
tion signal and the data for substitution or insertion are sent in
an interval between the software start enable signals. In this
case, the data for substitution or insertion may be commercial
ads.

The game can only be started when the software start
enable signal 1s sent to the recerving side. By containing the
time information in the software start enable signal, the infor-
mation can be varied randomly.

A recerving side system for receiving digital data distrib-
uted by exploiting a broadcast system, according to the
present invention, 1s such a system which mcludes receiver
means for receiving the digital data and a game machine
connected to the receiver means and capable of running the
software. The game software 1s prohibited from starting in the
game machine until the software start enable signal 1is
received by the receiver means. In this case, the data for
substitution or mnsertion may be commercial ads.

The game can only be started when the software start
enable signal 1s sent to the recerving side. By containing the
time information in the software start enable signal, the infor-
mation can be varied randomly.

An optical disc used 1n a recerving side system adapted for
receiving data distributed by exploiting the broadcast system
or the communication system, according to the present inven-
tion, 1s such an optical disc 1n which a software 1dentification
signal 1s appended to a recorded software item and the recerv-
ing side system can selectively use the distributed data.

A communication system for recerving/transmitting digital
data, according to the present invention, 1s such a communi-
cation system 1n which, 11 an 1dentification signal for a soit-
ware to be started 1s recerved from a recerving side system, a
soltware start enable signal 1s sent, at the same time as data for
substitution or mnsertion for a portion of the data during opera-
tion of the software are distributed. In this case, the data for
substitution or mnsertion may be commercial ads.

The game can only be started when the software start
enable signal 1s sent to the recerving side. By containing the
time information in the software start enable signal, the infor-
mation can be varied randomly.

A transmitting side system capable of recerving and trans-
mitting digital data by exploiting the communication system,
according to the present invention, 1s such a system 1n which
a software start enable signal, a signal capable of 1dentifying
a software started on a receiwving side system and data for
substitution or mnsertion for a portion of the data during opera-
tion of the soiftware are stored in a storage device, and in
which, i1the signal capable of identitying the started software
1s recerved from the transmitting side system, a soltware start
enable signal 1s sent to the transmitting side system and data
for substitution or insertion for a portion of the data during
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operation of the software are distributed. In this case, the data
for substitution or insertion may be commercial ads.

The game can only be started when the software start
enable signal 1s sent to the recerving side. By containing the
time information in the software start enable signal, the infor-
mation can be varied randomly.

A recerving side system capable of receiving and transmiut-
ting digital data by exploiting the communication system,
according to the present invention, includes communication
function means and a game machine capable of operating a
soltware 1tem. The game machine transmaits, on starting the
soltware, an 1dentification signal for the software adapted for
starting, to a transmitting side system, the starting of the
soltware being inhibited until acceptance of the software start
enable signal sent next. In this case, the data for substitution
or insertion may be commercial ads.

The game can only be started when the software start
enable signal 1s sent to the recerving side. By containing the
time information in the software start enable signal, the infor-
mation can be varied randomly.

A data distribution system for distributing data to a plural-
ity of receiving devices, according to the present invention,
includes means forrecognizing a software program started on
a recerving side device on reception of the supplied program
identification information, means for generating program
start enable signal, which 1s a signal 1n meeting with a soft-
ware program recognized by the recognition means and
which, 1f the software program 1s a regular software program.,
enables starting of the regular software program, and means
for distributing the program start enable signal and for dis-
tributing data for substitution or 1nsertion of part of the soft-
ware program started in accordance with the program start
enable signal.

A program executing apparatus for executing a solftware
program, according to the present invention, includes recep-
tion means for receiving program start enable signal distrib-
uted from a data distributing device and data for substitution
or insertion for original data of the software program and
control means for substituting or inserting the original data of
the software program for the data responsive to the program
start enable signal received by the reception means for execut-
ing the software program.

A program start control apparatus for controlling the start-
ing of a soltware program according to the present invention
includes recerving means for recerving from a data distribut-
ing device data for substitution or insertion for original data of
part of the software program and an encrypted program start
enable signal and limiting means for enabling execution of a
program of substituting or inserting the data for original data
ol part of the software program 11 the encrypted program start
enable signal can be decoded regularly. The limiting means

limits starting of the software program if the encrypted pro-
gram start enable signal cannot be decoded regularly.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 shows a scene 1n a racing game 1n an embodiment of
the present invention.

FIG. 2 shows a scene 1n a racing game 1n an embodiment of
the present invention.

FIG. 3 shows a transmitting side system for supplying CM
data exploiting a broadcasting system in an embodiment of
the present invention.

FIG. 4 shows a game dedicated machine of an embodiment
of a reception side system 1n an embodiment of the present
ivention.
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FIG. § shows a system employing a personal computer of
an embodiment of the receving side system embodying the
present invention.

FIG. 6 shows an example of a recerving side system
embodying the present invention.

FI1G. 7 shows an embodiment of a transmitting side system
and a receiving side system embodying the present invention.

FIG. 8 shows the manner in which, in a game dedicated
machine embodying the present invention, an address of a
buifer RAM holding updated data 1s recorded 1n the main
RAM and the data 1s called out during the game.

FI1G. 9 shows details of the call-out method 1n a main RAM
of FIG. 8.

FIG. 10 shows a case of using a personal computer
embodying the present invention in which updated data 1s
recorded in other portions of the main RAM, an address of the
updated data 1s recorded in a corresponding portion of the
game software and in which the data 1s called out during the

game.

FIG. 11 shows details of the call-out method 1n the main
RAM 1n FIGS. 10 and 11.

FI1G. 12 15 a similar view to FIG. 10 of the embodiment of
the present invention showing the downloading of a game
program.

FIG. 13 shows new CM data as such being built into the
main RAM.

FI1G. 14 shows a broadcast format of data inclusive of the
new CM data sent from the transmitting side system taking
advantage of the broadcast system embodying the present
invention.

FIG. 15 shows details of the PSE of the broadcast format
shown 1n FIG. 14, program ID and the CM data.

FIG. 16 shows the protocol in the case of utilizing the
communication system embodying the present invention.

FIG. 17 shows an example of encoding of PSE signals
embodying the present invention.

FIG. 18 shows an instance of decoding of the PSE signals
embodying the present invention.

FIG. 19 shows a flowchart of encoding the PSE signals in
connection with FIG. 17 in an embodiment of the present
invention and specifically showing the flowchart of 1nversion
of data and time data.

FIG. 20 shows a flowchart of encoding of PSE signals in
connection with FIG. 17 in an embodiment of the present
invention and specifically showing the manner of appendage
ol insertion data.

FIG. 21 shows a flowchart of encoding of PSE signals in
connection with FIG. 17 in an embodiment of the present
invention and specifically showing the manner of addition of
dummy data.

FI1G. 22 shows a flowchart of encoding of PSE signals in
connection with FIG. 17 in an embodiment of the present
invention and specifically showing the manner of appendage
ol a header.

FIG. 23 shows a flowchart of encoding the PSE signals 1n
connection with FIG. 18 in an embodiment of the present
invention and specifically showing the flowchart of detection
of data and time data.

FI1G. 24 shows a flowchart showing the decoding of PSE
signals 1n connection with FIG. 18 embodying the present
invention and specifically showing subtraction of dummy
data.

FI1G. 25 shows a flowchart showing the decoding of PSE
signals 1n connection with FIG. 18 embodying the present
invention and specifically showing extraction of inserted
data.
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FIG. 26 shows a flowchart showing the decoding of PSE
signals 1n connection with FIG. 18 embodying the present
invention and specifically showing re-arraying of data and
time data.

FIG. 27 shows a tlowchart showing the processing of PSE
signals 1n a game dedicated machine or a personal computer
PC employing a broadcast system embodying the present
invention.

FIG. 28 shows a flowchart showing the processing of CM
signals 1n a game dedicated machine or a personal computer
employing a broadcast system embodying the present inven-
tion.

FIG. 29 shows a flowchart showing the processing of PSE
signals 1n a game dedicated machine or a personal computer
PC employing a broadcast system embodying the present
ivention.

FIG. 30 shows a flowchart showing the acquisition of CM
data 1n a game dedicated machine or a personal computer PC
employing a broadcast system embodying the present inven-
tion.

BEST MODE FOR CARRYING OUT TH
INVENTION

(L.

Referring to the drawings, preferred embodiments of the
present invention will be explained 1n detail.

The embodiments of the present invention are meant to
encompass a game machine system, a communication system
and a broadcast system in which a code for limiting the
starting ol a game program 1s sent from a CM data server on
starting a game software item such as to inhibit starting of the
game 1n the absence of a CM 1nserted therein.

FIGS. 1 and 2 illustrate a scene 1n a game.

FIG. 1 shows a scene when a software supplied as a CD-
ROM (game program ) 1s directly started, in which CM data 1
and 3 are original old data while a car 2 and a flag 4 are also
original old data.

FIG. 2 1s a scene when a CM data portion or another data
portion 1s replaced by new data (updated data) by the broad-
cast or communication system.

In the software supplied by the CD-ROM, a placard 1 1s an
advertisement of a timepiece, as shown 1n FIG. 1. In FIG. 2,
it 1s an advertisement for hamburger. Sitmilarly, a car 2 1s
different 1n color, while a car 3 1s not only different 1n color
but 1s an advertisement for a camera instead of for a cigarette
in FI1G. 1. A flag 4 1s a tri-color flag divided 1n the transverse
direction and a tri-color flag divided 1n the longitudinal direc-
tion. That1s, by exchanging data of part of the game software,
different advertisements can be inserted even in the same
game.

These commercial advertisements and scenes of games,
such as cars or flags, that can be updated, are termed “CM data
or the like” 1n the present specification and drawings.

Transmission Side System and Reception Side System

FIGS. 3 to 7 are block diagrams of a system for executing,
a game soltware 1tem capable of updating mainly the CM data
or the like.

Referring to the following table 1, the schematics of the
system now explained will be comprehensively clarified.
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TABL

(L]

1

recelving side svstem

gaIne program

sending (including
side equipment old CM data supply of draw-
system  used or the like) new CM data ings
usimg FIG. 3  game CD-ROM CM server— FIG. 4
broadcast dedicated broadcast
system machine system—
buffer RAM
of game
machine
PC CM server— FIG. 5
broadcast
system—
HDD of PC
using upper game CM server— FIG. 6
commun- partof dedicated broadcast
ication FIG. 6 machine system—
system buffer RAM
of game
machine
upper  PC download CM server— FIG. 7
part of from program  communi-
FIG. 7 server cation system
HDD of PC

First, there 1s a diflerence as to whether the system used in
updating the CM data 1s a broadcast system or the communi-
cation system.

As the transmission side system supplying updated new
CM data, the broadcasting system 1s shown 1n FIG. 3 and the
communication system 1s shown i an upper part of FIG. 6
and an upper part of FIG. 7. The difference between FIGS. 6
and 7 1s that the former transmits only the new CM data, while
the latter furnishes, 1n addition to the CM data or the like, the
game software (game program) itself by so-called download-
ing.

Turning to the recerving side system, a game dedicated
machine and a personal computer (so-called ‘PC’) can be
used as the equipment used on the receiving side system in
both the case of using the broadcasting system and the com-
municating system. In the present specification, the term
‘game machine’ means both the game dedicated machine and
the personal computer.

FIGS. 4 and 7 show the difference 1n the supplying route of
the new CM data or the like.

First, if the broadcasting system 1s used, and the game

dedicated machine 1s used as the equipment used on the
receiving side, the game program (including old CM data or
the like) 1s sent by the CD-ROM purchased by the user. The
new CM data or the like 1s then sent via this broadcasting,
system to the buffer RAM of the game dedicated machine.
The corresponding system 1s now explained 1n detail by refer-
ring to FIG. 4.

Next, 1f the broadcast system 1s used, and a personal com-
puter 1s used as the equipment used on the receiving side, the
game program contaiming the old CM data 1s similarly sup-
plied by the CD-ROM. The new CM data or the like 1s then
supplied via this broadcast system to a HDD (hard disc drive)
of the personal computer. The corresponding system 1is
explained 1n detail with reference to FIG. 5.

Next, 1f the communication system 1s used, and a game
dedicated machine 1s used as the equipment used on the
receiving side, the game program containing the old CM data
1s similarly supplied by the CD-ROM. The new CM data or
the like 1s then supplied via this communication system to a
buffer RAM of the game dedicated machine.
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The corresponding system 1s explained 1n detail with ret-
erence to F1G. 6.

Next, 11 the communication system 1s used, and a personal
computer 1s used as the equipment used on the recerving side,
the game program containing the old CM data 1s similarly
supplied by the CD-ROM. The new CM data or the like 1s then
supplied via this communication system to a HDD of the
personal computer. The corresponding system 1s explained in
detail with reference to FIG. 7.

In FIG. 7, the game program 1tself, containing the old CM
data or the like, 1s Turnished by downloading from the trans-
mitting side computer system via communication system to
the HDD of the personal computer, and subsequently the new
CM data or the like 1s furnished via this communication
system to the HDD of the personal computer. The corre-
sponding system 1s also explained 1n detail with reference to
FIG. 7.

The respective systems are heremafter explained.
Transmitting Side System
Transmitting Side System Employing the Broadcast System

FIG. 3 shows a block diagram of a transmitting side broad-
cast system 1n case the broadcast system 1s used for transmiut-
ting the CM data or the like suitably updated with lapse of
time. The new CM data or the like 1s herein sent to the
receiving side system of each home using one channel of a
digital multi-channel broadcast.

This broadcast system includes a hard disc drive (HDD) 10,
a control computer 11, a timepiece 12, a synchronizer 13, a
data encoder 14, a mixer 16, a RS encoder 17, an interleaver
18, a QAM/QPSK encoder 19 and a transmitter 20. The
broadcast system also includes an antenna 21, a (broadcast or
communication) satellite 22 or a cable 23, depending on the
type of the broadcast system.

The CM data or the like 1s stored 1n the HDD 10 as a CM
server. The control computer 11 reads from the HDD 11 the
program start enable signal (PSE signal) as later explained, a
program ID (identification), CM data and other data (CM data
or the like), at a pre-set time 1nterval, 1 association with the
reference timepiece 12, and transfers the read-out data to the
synchronizer 13. The transferred CM data or the like 1s con-
verted by the synchronizer 13 into a time synchronization
signal which 1s then encoded by the data encoder 14 and
thence supplied to the mixer 16.

The supplied CM data or the like 1s multiplexed by the
mixer 16 with video and audio signals for other channels
encoded with high efficiency encoding by a MPEG encoder
15. The multiplexed signals are encoded with Reed-Solomon
codes by the RS encoder 17 and interleaved by the interleaver
18 so as to be then modulated for broadcasting by the QAM/
QPSK encoder 19.

If the broadcasting satellite (BS) 1s used, the modulated
signals are modulated with QPSK modulation (four-phase
phase shifting and modulation). If the communication satel-
lite (CS) or the cable (CATV) 1s used, the modulated signals
are modulated with QAM (quadrature amplitude modula-
tion).

In the case of the satellite broadcasting, the modulated
signals are then sent via antenna 21 and satellite (BS/CS) 22
to the recerving side (game dedicated machine or the personal
computer) of a home 24. In case of the CATV, the modulated

signals are sent via CATV cable 23 to the receiving system of
the home 24. Thus, the recerving side system employing the
broadcast system 1s the unidirectional communication of sup-
plying only the CM data or the like.
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Transmitting Side System Exploiting the Communication
System

The upper part of FIG. 6 and an upper part of FIG. 7 show
block diagrams of the transmitting side system in case of
using the communication system for transmitting the CM
data or the like suitably updated with lapse of time. Since this
transmitting side system has data exchange with the recerving,
side system, 1t will be explained 1n conjunction with the
explanation of the receving side system with reference to
FIGS. 6 and 7.

Receiving Side System

The receiving side system 1s hereinaiter explained.
Receiving Side Game Dedicated System Exploiting the
Broadcast System

FIG. 4 shows such a receiving side system 1n which, 11 the
broadcast system 1s used, ands the game dedicated machine 1s
utilized as the game machine of the recerving side system, the
game program (including the old CM data or the like) 1s
supplied by the CD-ROM purchased by the user and subse-
quently the new CM data or the like 1s supplied via this
broadcast system to the buifer RAM of the game dedicated
machine.

It the broadcast system 1s used, data 1s supplied unidirec-
tionally, that 1s 1n a direction from the broadcast system to the
receiving side system.

This recerving side system includes a set top box 351, as
receiving means for receiving signals sent via satellite 22 or
over cable 23 (such as new CM data), and a game dedicated
machine 52. The set top box 51 include a tuner 25, a QAM/
QPSK decoder 26, a deinterleaver 27, a RS decoder 28, a
MPEG decoder 29, a data decoder 69 and a serial interface 30.

The game dedicated machine 52 of FIG. 4 may, for
example, be ‘Playstation” manufactured by SONY COM-
PUTER ENTERTAINMENT INC. This game dedicated
machine 52 includes a buifer RAM 31, areceiver 32, a sound
processor unmt 33, a sound RAM 34, a motion JPEG decider

35, a DMA controller 36, a graphic processor unit 37, a video
RAM 38, a flash memory 39, a CD-ROM 40, a CD-ROM

drive 41, a CD-ROM decoder 42, an OS ROM 43, a CPU 44,
such as R3000 series, a geometric transier engine 435, a main
RAM 46 and a main bus.

The signals sent over the satellite 22 or cable 23, such as
new CM data, are selected by the tuner 25 1n the set top box
51, so as to be then QPSK demodulated or QAM demodulated
by the QAM/QPSK decoder 26 1n a reversed manner from the
case of the processing during modulation. The demodulated
signals are then deinterleaved by a deinterleaver 27 and
demodulated for the Reed-Solomon code by the RS decoder
28. The resulting video and audio signals of the usual broad-
cast program, independent of the game software, are demodu-
lated by the MPEG decoder 29 for restoration to the video and
audio signals.

The new CM data or the like for the game dedicated
machine, are passed through a data decoder 69, which forms
a pair with the transmitting side data encoder 14 of FIG. 3, so
as to be supplied via senal interface 30 to the game dedicated
machine 52. The data received by the recerver 32 of the game
dedicated machine 52 1s stored in the buffer RAM 31 adapted
for absorbing the difference in the transfer rate inside and
outside the game dedicated machine.

When the CD-ROM disc 40, having recorded therein the
game program (including old CM data or the like), 1s loaded
on the CD-ROM drive 41 of the game dedicated machine 52,
the game program 1s transierred via the CD-ROM decoder 42
to the main RAM 46 for storage.

During this transfer, the new CM data or the like already in
the butfer RAM 31 may be assembled in the main program, or
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a sub-routine call may be assembled 1n the main program after
transier for calling out the new CM data or the like 1n the
buifer RAM 31, as will be explained subsequently in detail. In

any case, the CPU 44 causes the game to proceed based on the
data in the main RAM 46.

The function of the remaining portions of the game dedi-
cated machine 52 will be explained briefly. The OS of the
game dedicated machine 1s stored 1n the OS ROM 43 and a
DMA (direct memory access) controller 36 controls data
transier via the main bus. The flash memory 39, holding on
memory the time data in the PSE signal, as will be explained
substantially, 1s used for starting the next game. The geomet-
ric transfer engine 45 (coordinate transformation engine)
elfects coordinate calculations on an object, while the motion
JPEG decider 35 defreezes the compressed picture data. The
motion JPEG decider 35, CPU 44 and the geometric transier
engine 45, surrounded by a broken line, are constructed as a
one-chip IC.

The graphic processor unit 37 for vide outputting, as an
outputting system, controls the picture displayed on a moni-
tor, not shown. The video RAM 38 performs the role of the
picture feed-out buifer so that the picture 1s outputted by a
monitor. The sound outputting sound processor unit 33 for
outputting the speech controls the speech control from the
speaker, while the sound RAM 34 performs the role of the
teed-out buifer, as the video RAM 38, so that the speech 1s
outputted by the speaker, not shown.

Reception Side Personal Computer System Exploiting the
Broadcast System

FIG. 5 shows a recerving side system in which, when the
broadcast system 1s similarly used and a personal computer
(PC) 15 used as the game machine of the recerving side sys-
tem, the game program containing the old CM data or the like
1s similarly supplied by the CD-ROM and the new CM data of
the like 1s supplied via this broadcast system to the HDD (hard
disc drive) of the personal computer.

The recerving side system shown 1n FIG. 5 includes the set
top box 51, adapted from recerving signal sent via satellite 22
or over cable 23, and a personal computer (PC) 68. The set top
box 51 1s similar to that shown i FIG. 4. The personal
computer 68 1s a personal computer similar to the DOS/V
machine and includes a CD-ROM drive 41, a serial interface
53, a sound card 54, a VGA 55, a keyboard controller 56, a
DMA controller 57, a BIOS ROM 58, a SCSI intertace 59, a
HDD 60, an IDE interface 61, a FDD 62, a FDD controller 63,
a CPU 64, an I/O bus, an I/O channel and a main bus.

On comparison with the system of FIG. 4, the receiving
side system of FI1G. 3 differs from the system of FIG. 4 1n that
a personal computer (PC) 68 1s used as a game machine 1n
place of the game dedicated machine 52. The set top box 51 1s
not explained specifically because 1t 1s the same as that shown
in FIG. 4. The new CM data sent over the serial interface 30
of the settop box 51 isreceived by the serial interface 53 inthe
personal computer 68 and transmitted over the 10 bus, /O
channel and the main bus so as to be recorded via IDE 1nter-
face 61 on the HDD 60.

In the personal computer 68, similarly to the game dedi-
cated machine 52, if the CD-ROM disc 40, having recorded
thereon the game program (containing the old CM data or the
like), 1s loaded on the drive 41, the game program 1s trans-
terred via the SCSI interface 39 to the main RAM 46 for
storage. During this transier, the new CM data or the like 1s
read out from the HDD 60 so as to be stored 1n other sites on
the main RAM 46. A sub-routine call 1s then assembled 1n the
main program on the main RAM 46 for calling out the CM
data or the like 1n other portions of the main RAM. This
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method will be explained later 1n more detail. In any case, the
CPU 44 causes the game to proceed on the basis of data in the
main RAM 46.

Turning to other components of the personal computer

(PC) 68, the CPU 64 1s e.g., a 486 series of INTEL INC. of 5

USA, while BIOS (Basic I/0O system) ROM 58 has the com-
puter OS loaded thereon and the DMA (direct memory
access) controller 57 eflects data transfer control over the
main bus.

The floppy disc drive (FDD) 62 effects data read-write on
or from the tloppy disc via a FDD controller 63.

The keyboard controller 56 receives signals from the key-
board and the mouse. Turning to the output system, the video
graphics array (VGA) 55 outputs video signals to a monitor,
not shown, while the sound card 54 restores the encoded
signals by e.g., MIDI (music instruments digital interface) for
outputting the restored signals via a speaker.

Game Dedicated System Exploiting the Communication Sys-
tem

FI1G. 6 shows the transmitting side system and the recerving
side system when utilizing the communication system.

If the game dedicated machine 1s used, there 1s shown as a
game machine on the receiving side system a receiving sys-
tem 1n which the game program containing the old CM data or
the like 1s supplied by the CD-ROM purchased by the user and
in which the old CM data or the like 1s supplied via this
communication system to the buifer RAM of the game dedi-
cated machine. The case of using the communication system
differs from the case of using the broadcast system 1n that the
bi-directional communication is carried out in the former case
with the transmitting side system.

The transmitting side system employing the communica-
tion system includes the HDD 10, as a server for the CM data
or the like, control computer 11, timepiece 12, FDDI (fiber
distributed data interface) 47, and a modem 48, and 1s con-
nected to a telephone network 49.

The game dedicated machine 52 of the recerving side sys-
tem 1s similar to that of FIG. 4 except that 1ts receiving end 1s
a modem 30.

In the game dedicated machine 52, 11 the CD-ROM disc 40
1s loaded on the drive 41, the program ID signals as later
explained are read and sent via modem 50, telephone network
49 and host-side modem 48 to the control computer 11.

In the control computer 11, the program start enable (PSE)
signal, as later explained, the program ID signal and new CM
data stored 1n the hard disc drive as a server of the CM data,
are sent via modem 48 and telephone network 49 to a modem
in the game dedicated machine 52.

The game dedicated machine 52 starts the operation by the
program start enable (PSE) signal for storage of the CM data
or the like 1n the buffer RAM 31. The operation 1n the game
dedicated machine 52 i1s otherwise the same as that in the
system of FIG. 4 so that the corresponding explanation 1s
omitted for simplicity.

Receiving Side Personal Computer System Exploiting Com-
munication System

FIG. 7 shows a receiving system in which, it the commu-
nication system 1s used, and the personal computer 1s used as
a game machine of the receving side system, the game pro-
gram containing the old CM data or the like 1s supplied by the
CD-ROM and the new CM data or the like 1s supplied via this
communication system to the HDD of the personal computer.

FIG. 7 shows a recetving system 1n which the game soft-
ware as such, containing the old CM data or the like, 1s pulled
out from the transmitting side computer system via the com-
munication system to the HDD of the personal computer and
in which new CM data or the like 1s supplied via this com-
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munication system to the HDD of the personal computer.
Although the game software as such 1s downloaded only once
at first, the new CM data or the like 1s supplied each time the
game solftware 1s supplied.

For downloading, the transmitting side system exploiting,
the communication system has the FDD 147, HDD 65 as a
program server, and a program server control computer 66, in
addition to the system of FIG. 6.

In this system, the personal computer 68 1s used as a game
machine 1n place of the game dedicated machine 52 of FIG. 6.
This system differs from the system of FIG. 5 in that 1ts
receiving end 1s a modem 67. As 1 FIG. 6, when the CD-
ROM disc 40 1s loaded on the CD-ROM drive 41, the program
ID signal, as later explained, 1s read via SCSI interface 59.
This program ID signal 1s sent via model 67, telephone net-
work 49 and the host side modem 48 to the control computer
11.

The control computer 11 sends the program start enable
signal (PSE signal) as later explained, the program ID signal
supplied thereto and the CM data stored 1n the HDD 10 as a
CM server to the modem 67 1n the game dedicated machine
52. The CM data or the like 1s stored in the HDD 60 as 1n the
system of FIG. 5.

With this system, the game software 1s not acquired by

purchasing the CD-ROM 40, but 1s obtained on downloading
from the host computer. The downloading request from the
personal computer 68 1s sent via modem 67, telephone net-
work 49, host side modem 48 and FDD 147 to the program
server controlling computer 66.
The program server controlling computer 66 1s responsive
to the downloading request from the personal computer 68 to
send the pre-set program stored in the HDD 65 as a program
server via FDD 147, modem 48 and telephone network 49 to
the modem 67 1n the personal computer 68.

The personal computer 68 then causes the gam program to
be stored 1n the HDD 60.

On program starting, the game program 1s read to the RAM
46 from the HDD 60 instead of from the CD-ROM 40. Only
one game software downloading operation suifices for one
game sort. That 1s, although downloading needs to be carried
out for each different type of the game software items, the
same sort of the game software, once stored, needs only to be
read from the HDD 60. Conversely, the new CM data or the
like, stored 1 the HDD 10, 1s read out via telephone network
49 each time the game software 1s started. This system 1s
otherwise the same as the system of FIG. 5 and hence 1s not
explained specifically.

Program Structure of Game Software (Entire Structure)

The following table 2 shows the program structure on the
main RAM during execution of the game soitware used 1n the
above-described various systems.

TABLE 2
gaIme
program associ- how to handle
(including updated ated updated
firstCM CM recerv- CM data
call-
equip- data or data or 1ngside orthe like draw- out
ment the like)  the like system 1mmam RAM  1mgs method
game CD-ROM buffer FIG.4 updated CM FIG.
dedicated RAM and data or the 13
machine FIG. 6 like pre-built
call out FIG. FIG.9
updated 8
CM data
or the like
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TABLE 2-continued

gaIme
program assocl- how to handle
(including updated ated updated
fistCM CM recetv-  CM data
call-
equip- data or data or 1ngside orthe like draw- out
ment the like)  the like system i1nmain RAM  ings method
from buffer
RAM
PC HDD FIG. 5  call out FIG.
and updated 10
FIG.7 CMdata
or the like
from main
RAM
HDD of FIG. 7 FIG. FIG.
11
down- 12
loaded PC

The game machine of the recerving side system is classified
into the game dedicated machine and the personal computer
(PC), as described above. The game program, inclusive of the
original old CM data, 1s mainly recorded on the CD-ROM
purchased by the user. If the game program 1s downloaded, as
an exceptional case, the game program 1s directly recorded on
the HDD of the personal computer. The updated new CM data
or the like 1s recorded from the transmitting side via the
broadcast system or the communication system on the butler
RAM or on the HDD 1f the receiving side system uses the
game dedicated machine or the personal computer, respec-
tively. The correspondence to the recewving side system,
explained with reference to FIGS. 4 to 7, 1s shown 1n Table 2.

The game 1s executed in accordance with the game soft-
ware on the main RAM transierred from this CD-ROM or
from the HDD. If the CM data or the like 1n the game software
recorded on the main RAM 1s modified or updated with
progress of the game, the manner of handling the new CM
data1s classified, as explained with reference to FIGS. 8to 13.

Stated brietly, the new CM data or the like 1s not assembled
into the game dedicated machine, but the address of the butifer
RAM of the updated data 1s recorded in the main RAM and
the updated data 1s called for 1n the buffer RAM, as shown in
FIG. 8. The call-out method i1s shown 1n detail in FIG. 9.

The updated data as such 1s not recorded 1n pertinent por-
tions of the game software of the main RAM, but 1s recorded
in other portions of the same main RAM, while the address of
the updated data 1s recorded in the pertinent portions of the
game soltware and the updated data 1s called out from the
other addresses on the main RAM, as shown in FIG. 10. The
call-out method 1s shown 1n detail in FIG. 11.

FIG. 12 shows case similar to FIG. 10 with the exception
that the game program 1s downloaded on the HDD 6.

FI1G. 13 shows a case of assembling the new CM data or the
like as such 1n the main RAM (sub-routine call).

Program Structure
Calling New CM Data on Buffer RAM on Main RAM
FI1G. 8 shows a first embodiment of the present invention in

which, when transierring the game software on the CD-ROM
40 to the main RAM 46, 1n the game dedicated machine 52,
any new CM data on the buffer RAM 31, if any, 1s leftas 1s and
only the data of the sub-routine call 1s left 1n the main RAM
46, such that, 11 an area of the CM data 1n the main program on
the main RAM 46 to be updated 1s reached, the CM data 1s
sub-routine called (called out). This can be adopted 1n the
system of FIGS. 4 and 6.
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The CD-ROM 40 has recorded thereon program ID data
80, PSE check data 81, game program PRG(1) data 82, old
CM data Old-CM(1) 83, game program PRG(2) data 84,
game program PRG(3) data 86, old CM data Old-CM(3) 87
and game program PRG(4) data 88, in this order. The old CM
data Old-CM(1) 83 to Old-CM(3) 87 are not limited to the
CM data but 1s the CM data or the like also encompassing the
pictures to be updated, such as car or flag colors explained

with reference to FIGS. 1 and 2. On the buifer RAM 31 are
recorded the program ID data 80, new CM data New-CM(1)
91 and New-CM(2) 90.

When transferring data of the addresses C0 to C9 on the
CD-ROM 40 to the main RAM 46, data of the addresses C0 to
C9 on the CD-ROM 40 are directly transferred to the
addresses M0 to M9 on the main RAM 46. The addresses of
the transierred CM data or the like for updating on the main
RAM 46 are calculated and the leading end of the CM data or
the like to be updated i1s rewritten to the sub-routine call

command and to the jump command.

After this rewriting, the old CM data Old-CM(1) 1s rewrit-
ten to call data Call(1) 93, while old CM data Old-CM(2) 1s
rewritten to call data Call(2) 94 for calling new CM data
new-CM(2). An address B3 of the new CM data New-CM(1)
91 1s recorded 1n the call data 93, while an address B2 of the
new CM data New-CM(2) 90 1s recorded 1n the call data 94.

The characteristic portions of this program are explained in
detail with reference to FIG. 9. As explained with reference to
FI1G. 8, 1f the new CM data 1s on the buffer RAM 31, sub-
routine calling 1s made to the address B3 on the buifer RAM
31 at the leading end of the call data Call(1) 93 of the program
on the main RAM 46. Conversely, the new CM data New-
CM(1) (91) on the butfer RAM 31 1s returned by return, so
that, at an end of processing, control 1s at a point next to the
sub-routine call of the call data Call(1) 93 on the main RAM
46. Since this portion contains a jump command of skipping
to an address Magnetic disc device 4 on the main RAM 46, the
data of the previously written data of the addresses Magnetic

head device 3 and Magnetic disc device 4 are disregarded.
Calling New CM Data on the Same Main RAM on the Main

RAM

FIG. 10 shows a case 1n which, when transferring the game
program data on the CD-ROM 40 to the main RAM 46, the
new CM data on the HDD 60 1s not transierred to a corre-
sponding arca on the main RAM 46, but 1s transferred to a
different area. In the game program on the main RAM 46, the
new CM data 1n this different area i1s subroutine-called. A

large-capacity main RAM, capable of having data of the
CD-ROM 40 and HDD 60 simultaneously, may be conceived.

This main RAM can be used in the system of FIGS. 5 and 7.

As 1n FIG. 8, 1f the addresses C0 to C9 on the CD-ROM 40
are transferred to the main RAM 46, data of the addresses C0
to C9 on the CD-ROM 40 are directly transferred to the
addresses M0 to M9 on the main RAM 4.6. The program
ID80, CM data information 89 and the new CM data 1, 2
(91,90) at the addresses HO to H4 on the HDD 60 are then
transferred to the addresses M10 to M14 1n a different area
from the game software of the main RAM 46.

The address on the main RAM 46 of the post-transier CM
data for updating 1s calculated, based on the CM data infor-
mation in the different area on the RAM 46, and the leading
end of the data to be rewritten 1s rewritten to a sub-routine call
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