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Fig. 6 
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Fig. 9 
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Fig. 10 
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Fig. 14 
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Fig. 16 

2200a 2100a 2010 po p 
SERGER CLI, RESOURCE CLIENT SERVER MANAGER 

RESOURCE 
USE 

REQUEST BANESPTH 
BANDWIDTH 460 REQUEST ENSE 
INSTRUCTION 

4021 022 de 
4024 O 

BANDWIDTH 4023 
CHANGE 

BANDWIDTH CHANGE NOTIFICATION 
COMPLETION 

NOTIFICATIONNOTIFICATION 

4002 

4003 

RESOURCE 
USE 
INSTRUCTION 

4004 

BANDWIDTH 
RESOURCE RESTORE 
RELEASE ANDWIDTH NFATIONRESOURCE NOTIFICATIONB RELEASE CHANGE 

COMPLETION REQUEST 
NOTIFICATION 4041 420s 

ZS 
40230 BANDWIDTH 

CHANGE 
NOTIFICATION 

  

    

  

  

    

  

    

  



U.S. Patent Mar. 9, 2004 Sheet 17 of 44 

GIOI?{{d CIITVAGIOIRIGHdH CIITVA Z][][] |Œ || Nc) ? - - - - - •00I00I S/{{WNS/{{WN LI ™IA 

  

  





US 6,704,489 B1 Sheet 19 of 44 Mar. 9, 2004 U.S. Patent 

100g, 

TVNIWN RHEIL XINHOWALFIN 
0NIJLICIGH RIVENIT-NON 

TIVNIWN RHEIJL XIRIONAL?IN 2009, ADIACIONIOVNVW 
GHOR{[]OSH?H HJLIWA NIGHANIGHS OHOTIA   











US 6,704,489 B1 Sheet 24 of 44 Mar. 9, 2004 U.S. Patent 

THWVN SSHOORHd 

(XTNO HOOGIO?HAR?) ORIGIOO 

CI?LVOOTTIVI (IIORIGIOO)RNO CI?LVOOTTV| (IORGIOO),INO |(CTHOOHN/ROQCIO?HdHR?)OHGIOO 
CIGH LTITVI TEINNVHO FIN 

VOOTTVO GHNOXISICI CI^IVH 
CIGH LVOOTITIV | TITINNVHO FINO 

{DVTIHTHONIQOSRH?HGHdA\L GHRIVNACI?IVH 
VZ (31)   

    

  

  

    

  

    

  





US 6,704,489 B1 Sheet 26 of 44 Mar. 9, 2004 U.S. Patent 

SS@HOONHA ONICI?IOOERH || CI?LVOOTTIV | TIGHNNVHO GINO 

THWVN SSHOORHdH 

CI?LVOOTITVI (IIORGIOO)3NO! (KTNO HOQCIOHÆGRI)OHGIOO 
CI?LVOOTITV CI?LVOOTTIV ?VTH [0]; 

(IOTICIOO),INO TI@HNNVHO HNO THONIQOSH?H TH?HVWAGIRIVH 

(CTHOOGTH/HOQCIOÈHdGHR?) ORIGIOO X{SICI CIRIVH THdÅL (HRIVA ACTÈHVH 

  

  

  

  



US 6,704,489 B1 

SSHOONHA ONICI?IOOGIRI GHHL NI MAOTH TVNOIS Z08 

U.S. Patent 

| OFICIO O·??? 

  

  



U.S. Patent Mar. 9, 2004 Sheet 28 of 44 US 6,704,489 B1 

FIG. 28 

S902 
RECEIVING REQUEST FOR PROCESSEXECUTION S904 

STORINGREQUESTED PROCESSNAME AND NECESSARYHARDWARE RESOURCES 
SETTING THE MAXIMUMNUMBER OF RESOURCES ASS906 
NECESSARY HARDWARE RESOURCES 

S910 

EXECUTED PROCESS THE MAXIMUM 
NUMBERASNECESSARY 

VTN 
UNIT OF AUTHORIZATIONTO 

22 USE HARDWARE RESOURCES AND S922 ÖEHARDWARERESOURCESTO 
BE USED IN REQUESTED PROCESS 1 FRESOURCES 

SED INTHECURRENTLY 
EXECUTED PROCESSIS REDUCED 
TO THEMINIMUMNUMBER CAN 
THEREMAININCRESOURCES 

INFORMING THATNRYSEEE C END 
ASRSE 
ESSE, " . S924 
TOREOUESTED REQUESTING TO RELEASERELATED RESOURCES 
PROCESS BEING USED IN CURRENTLY-EXECUTED PROCESS 

S926 
HAS NOTIFICATION 

RECEIVED? 
S928 

UPDATINGHARDWARE RESOURCE MANAGEMENT TABLE 

  

    

  

    

  

  

  

    

  

      

  



U.S. Patent Mar. 9, 2004 Sheet 29 of 44 US 6,704,489 B1 

Fig. 29 
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Fig. 33A 
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Fig. 35 
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RESOURCE MANAGEMENT SYSTEMAND 
DIGITAL VIDEO REPRODUCING/ 

RECORDINGAPPARATUS 

BACKGROUND OF THE INVENTION 

(1) Field of the Invention 
The present invention relates to a technique for managing 

hardware and Software resources (simply referred to as the 
“resources') used by an application program that a computer 
executes, and also relates to a digital Video reproducing/ 
recording apparatus that reproduces and records digitized 
Video data. 

(2) Description of the Prior Art 
There are various application programs that are executed 

by a computer. During the execution of an application 
program, data is inputted, outputted, and transferred using 
resources, Such as a hard disk drive, bus, and memory. 

Each resource has a use tolerance limit. For example, a 
hard disk drive and a PCI (Peripheral Component 
Interconnect) bus have respective limits to a speed at which 
data is transferred through them. To be more Specific, each 
of them has a limit to a data transfer bandwidth. When an 
application program performs Synchronous processes in 
which data needs to be transferred at certain timings, a 
predetermined data transfer bandwidth should be secured for 
the associated resources So that the application program can 
normally work. 

For a System under which application programs Simulta 
neously run, if an application program ignores the other 
application programs and uses resources without limitation, 
an application program performing Synchronous processes 
may fail to work normally. 

There have been techniques Suggested in order to prevent 
Such a fail from occurring during the execution of the 
program. AS one example of Such techniques, for a System 
under which application programs run according to the 
control of a multitask OS (Operating System), each appli 
cation program is programmed beforehand So that two tasks 
that execute Synchronous processes using the same 
resources will not be executed in parallel and that each 
application program can be exclusively executed. 
An explanation is given below for a case of a conventional 

non-linear editing System that is composed of a CPU, a 
memory, a hard disk drive, a bus, a monitor, and a VTR, and 
performs Video editing. According to, for example, a control 
program for receiving instructions from a user, this conven 
tional non-linear editing System is controlled So as not to 
allow the user to Simultaneously execute a recording proceSS 
and an editing process. In the recording process, Video 
inputted by means of a VTR or the like serving as an 
inputting device is recorded onto a hard disk at a constant 
transfer Speed. In the editing process, meanwhile, the Video 
that has been recorded onto the hard disk is edited while 
being reproduced at a constant speed. The conventional 
non-linear editing System is controlled with the aim of 
guaranteeing a data transfer bandwidth for each of the 
recording and editing processes. However, there may be a 
case where the data transfer bandwidth is adequately broad 
as the limit for a resource. In this case, the System cannot 
make effective use of the resource. 

In order to effectively use the resources on the System that 
executes a plurality of application programs, each applica 
tion program needs to be specially programmed beforehand 
So as to work in cooperation with the other application 
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2 
programs in terms of the uses of the resources. The appli 
cation programs also need to be programmed in consider 
ation of a case where a task performing Synchronous pro 
ceSSes and a task performing asynchronous processes are 
Simultaneously executed. To be more specific, the applica 
tion program associated with the asynchronous processes 
needs to be programmed So that the data transfer band to be 
used is reduced in width. With the reduced transfer 
bandwidth, this application program will not interfere with 
the execution of the Synchronous processes. 

It is difficult, however, to Specially program the applica 
tion programs So that they will work in cooperation with 
each other. This is because the Special programming depends 
on the respective limits of the resources, and in addition to 
this, there may be a case where the combination of the 
application programs to be simultaneously executed is 
unknown. Also, the Special programming is not desirable in 
View of effects caused by variations in the resource envi 
ronment and the program organization for the System. Such 
variations are ascribable to changes and additions of 
resources and additions of application programs. 
The following is a description of a conventional digital 

Video reproducing/recording apparatus that is used as a 
non-linear editing System. 

FIG. 1 is a schematic block diagram of the conventional 
digital Video reproducing/recording apparatus. The digital 
Video reproducing/recording apparatus is composed of a 
hard disk 1801, CODECs 1802 and 1803, a Switch 1804, a 
MIX circuit 1805, a D/A converter 1806, and an A/D 
converter 1807. The hard disk 1801 records video data that 
is encoded in the digital format while the CODECS 1802 
and 1803 encode and decode the video data. The Switch 
1804 Switches the direction in which signals are transferred, 
depending on whether the Video data is currently encoded or 
decoded. The MIX circuit 1805 mixes two sets of video data 
that are respectively decoded by the CODECs 1802 and 
1803. The D/A converter 1806 converts the video data 
mixed by the MIX circuit 1805 into analog video data and 
outputs the analog video data to an external television 
monitor or the like So that the Video images are reproduced. 
The A/D converter 1807 converts the analog video data that 
is inputted by an external VTR or the like into digital video 
data. 

FIG. 2 shows a flow of video signals (i.e., video data) in 
a Video reproducing process performed by the conventional 
digital Video reproducing/recording apparatus. The direction 
of the data flow is set by the Switch 1804 So that the data is 
transferred from the CODEC 1802 to the MIX circuit 1805. 
This video reproducing proceSS executes two-channel repro 
duction whereby a Spatial composition is performed on two 
Sets of Video data. 

FIG. 3 shows a data flow in a video recording process 
performed by the conventional digital Video reproducing/ 
recording apparatus. The direction of the data flow is Set by 
the Switch 1804 So that the data is transferred from the A/D 
converter 1807 to the CODEC 1802. Specifically, the data 
flows in the following order: the external VTR or the 
like-sthe A/D converter 1807->the Switch 1804->the 
CODEC 1802-sthe hard disk 1801. 

It should be noted here that the details of a conventional 
digital Video reproducing/recording apparatus used as a 
non-linear editing System is described in the Journal of the 
Institute of Television Engineers (renamed the Journal of the 
Institute of Image Information and Television Engineers), 
August issue, 1996, pages 26–29. 

In Such conventional digital Video reproducing/recording 
apparatus, each of the Video reproducing and recording 
processes is exclusively executed. 



US 6,704,489 B1 
3 

The Video reproducing process does not always have to 
perform the two-channel reproduction. Specifically, when 
reproduction is performed for editing newS Video, one 
channel reproduction, whereby the Video data is cut and 
paste regardless of the course of time, is often executed. For 
this case, the Setting may be made beforehand So that the 
decoded video data received by the MIX circuit 1805 will be 
only from the CODEC 1803. Thus, the video data flows in 
the following order: the hard disk 1801->the CODEC 1803 
the MIX circuit 1805->the D/A converter 1806. Therefore, 
there is no video data flow in the following order: the hard 
disk 1801-sthe CODEC 1802-sthe Switch 1804-sthe MIX 
circuit 1805. This is to say, it does not matter how the 
CODEC 1802 and the switch 1804 are used during the 
one-channel reproduction. 

However, the two-channel reproduction and the one 
channel reproduction are not distinguished in the Video 
reproducing process. For this reason, when using the con 
ventional digital Video reproducing/recording apparatus, the 
Video recording proceSS cannot be executed while the Video 
reproducing proceSS is being executed. 

SUMMARY OF THE INVENTION 

It is therefore a first object of the present invention to 
provide a resource management System that dynamically 
allocates various types of resources to various processes 
executed under the control of a multitask OS So that each 
resource is effectively used and that each application pro 
gram is Smoothly executed without having to include a 
process that is dependent on the respective usage limits of 
the resources and respective levels at which the other 
application programs need the resources. 

It is a Second object of the present invention to provide an 
efficient digital video reproducing/recording apparatus, as 
one example application for the resource management Sys 
tem of the present invention, that allows a video recording 
process to be executed in response to a request even when 
a Video reproducing process is being currently executed. 
The first object of the present invention can be achieved 

by a resource management System for managing use of at 
least one resource by a plurality of application programs by 
authorizing application programs to use at least part of a 
capacity of a resource over an authorization period, the 
resource management System made up of: a resource man 
agement information database for Storing limit information 
and authorization information for each resource, the limit 
information for a resource showing a capacity of the 
resource and the authorization information for a resource 
showing how much capacity is currently allocated to appli 
cation programs; a request receiving unit for receiving a 
resource use request from an application program together 
with period information that indicates a time period for 
which the application program wishes to use the resource; 
and a resource use managing unit for making a judgement, 
when the request receiving unit has received the resource 
use request, as to whether the requested resource is available 
to the application program by referring to the limit infor 
mation and the authorization information, wherein when the 
requested resource is available, the resource use managing 
unit determines the authorization period based on the period 
information, gives authorization to the application program 
to use the resource for the authorization period, and updates 
the authorization information in accordance with the capac 
ity allocated to the application program. 

With the Stated construction, the resource use managing 
unit centralizes the management of the usage limit and the 
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4 
allocated Volume for each resource using the resource man 
agement information database. With the centralized man 
agement by the resource use managing unit, each application 
program can obtain authorization to use a resource when it 
is available, only by Sending a resource use request to the 
resource use managing unit. Therefore, the application pro 
gram does not have to include a process that is dependent on 
the respective usage limits of the resources and respective 
levels at which the other application programs need the 
resources. After obtaining authorization to use the resource, 
the application program appropriately executes a process, 
Such as data transfer, using the resource. In a case where the 
usage limit is changed due to resource additions to the 
resource management System, the contents of the resource 
management information database may be updated in accor 
dance with the resource additions. By this updating, all the 
resources can be effectively used. In particular, the autho 
rization period (referred to as the “valid time period” in the 
Specification) for which the resource is authorized to be 
allocated is determined in accordance with the time period 
requested by the application program. Thus, the resource is 
released on the expiration of the valid time period and 
becomes available to another application program. 
Accordingly, the application program sends the resource use 
request together with information indicating a time period 
required for the process, thereby preventing the resource 
from being unavailable to another application program for 
an unnecessarily long period of time. 

Using the Stated resource management System, the 
resource use managing unit may include a timer for mea 
Suring a time that has elapsed Since the application program 
was given authorization to use the resource, and request the 
application program to release the resource when reference 
to the timer indicates that the authorization period has 
expired. 

Also, when receiving the request from the resource use 
managing unit to release the resource, the application pro 
gram may stop using the resource and notify the resource use 
managing unit that the resource has been released, and in 
response to the notification from the application program 
that the resource has been released, the resource use man 
aging unit may update the authorization information Stored 
in the resource management information database. 

This construction can avoid a case where an application 
program cannot use a resource Since another application 
program uses the resource for unnecessarily long period of 
time for Some reason. 

Using the resource management System, the resource use 
managing unit may receive minimum capacity information 
from the application program when the request receiving 
unit receives the resource use request, and Store the mini 
mum capacity information in the resource management 
information database, the minimum capacity information 
showing a minimum resource capacity required by the 
application program. When the request receiving unit has 
received the resource use request and the resource use 
managing unit judges that a first capacity that is equal to or 
greater than the capacity shown by the minimum capacity 
information is available, the resource use managing unit 
may give authorization to the application program to use the 
resource and update the authorization information to Show 
that the application program has obtained authorization to 
use a part of the resource capacity amounting to the first 
capacity. 
With the Stated construction, if judging that the Volume 

equal to or greater than the minimum volume requested by 
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the application program can be allocated, the resource use 
managing unit gives authorization to the application pro 
gram to use the resource by that Volume. Accordingly, using 
the resource management System of the present invention, a 
control operation is realized So that, for example, an appli 
cation program that reproduces Video data in real time can 
reliably acquire necessary resources with authorization. 

The resource use managing unit may receive priority 
information from the application program when the request 
receiving unit receives the resource use request, the priority 
information showing a level at which the resource is 
required by the application program, and may store the 
priority information in the resource management informa 
tion database. The resource use managing unit may make the 
judgement as to whether the requested resource is available 
to the application program by comparing the priority infor 
mation for the application program with priority information 
already Stored in the resource management information 
database for another application program that has already 
requested the resource. 

With this construction, when an application program 
requests for a resource while another application program is 
using the resource, the resource is appropriately allocated in 
accordance with priority that is Set for each application 
program. The priority is Set according to the level at which 
the application program needs the resource to execute its 
own process. 

The priority information may include acquisition priority 
information and use continuation information, the acquisi 
tion priority information showing a level at which the 
application program needs to acquire the resource and the 
use continuation information showing a level at which the 
application program needs to continue to use the resource 
after obtaining authorization to use the resource. The 
resource use managing unit may make the judgement as to 
whether the requested resource is available to the application 
program by comparing the acquisition priority information 
for the application program with use continuation priority 
information already Stored in the resource management 
information database for another application program that 
has already requested the resource and is currently using the 
CSOUCC. 

The application program can Set the acquisition priority 
and the use continuation priority Separately according to its 
own process. AS Such, a full execution is ensured for the 
application program that performs a process, Such as data 
transfer, that cannot be interrupted after the application 
program has acquired the resource for the process. 
Accordingly, using the resource management System of the 
present invention, the resource allocation can be controlled 
in accordance with the processes executed by the application 
programs. 

Using the Stated resource management System, the 
resource may be used as a data transfer path and the resource 
use managing unit may give authorization to the application 
program by transferring an ID that Specifies current capacity 
information included in the authorization information, the 
current capacity information showing a part of the resource 
capacity which the application program has been given 
authorization to use by the resource use request. The appli 
cation program may be a client program that notifies a Server 
program of the ID transferred by the resource use managing 
unit So that a data transfer is executed via the Server program 
using the resource. The Server program may specify the 
current capacity information using the ID notified by the 
application program and executes the data transfer in accor 
dance with the current capacity information. 
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The application program is authorized to use the resource 

by the Specified Volume. Thus, a Server program may be Set 
So as to execute data transfer directly using the resource in 
accordance with a volume authorized by the resource man 
ager. The application program requests for the resource by a 
Volume necessary for the process, and is then given autho 
rization by the resource manager to use the resource by the 
necessary Volume. Although the respective conditions, Such 
as data transfer bandwidth, are different, a plurality of 
application programs can respectively execute processes in 
parallel using the same resource. To be more Specific, an 
application program for executing asynchronous processes 
and an application program for executing Synchronous pro 
ceSSes can share the resource in accordance with the respec 
tive necessary conditions. 
The resource may be a local bus used for transferring data, 

and the capacity of the resource and the amount of the 
capacity having been allocated to application programs each 
may be expressed as a data transfer bandwidth. The Server 
program may execute the data transfer using the data trans 
fer bandwidth shown by the current capacity information. 
With the Stated construction, each of a plurality of appli 

cation programs that execute data transfer using a local bus, 
Such as a PCI bus, can given a data transfer bandwidth 
within the limit of the data transfer bandwidth of the local 
bus. Therefore, the application program reliably acquires a 
necessary data transfer bandwidth. 
The plurality of application programs may include first 

and Second application programs. When the resource use 
managing unit has already given authorization to the first 
application to use a resource in response to a first resource 
use request and receives a Second resource use request from 
the Second application program to use the resource, the 
resource use managing unit may compare the priority infor 
mation for the Second application program with the priority 
information for the first application program. If the Second 
application program has priority over the first application 
program, the resource use managing unit may reduce the 
capacity shown by the current capacity information for the 
first application program and extend the authorization period 
for the first application program So that the Second applica 
tion program is also authorized to use the resource. 
AS a result of the adjustment based on the priority 

assigned to each application program, the Volume allocated 
to the application program that needs the resource less than 
the other application program is reduced and its valid time 
period is extended. This enables the application program that 
needs the resource less to complete the data transfer even 
tually. 
When the resource use managing unit has reduced the 

capacity shown by the current capacity information related 
to the first application program and has given authorization 
to the Second application program to use the resource in 
response to the Second resource use request, the resource use 
managing unit may increase the capacity allocated to the 
first application program on completion of the Second appli 
cation program executed using the resource. 

After the Volume allocated to the application program that 
needs the resource less than the other application program is 
reduced as a result of the adjustment based on the priority 
assigned to each application program, the reduced Volume is 
increased when the resource becomes available. This is to 
Say, the resource allocation is dynamically controlled in 
accordance with the currently-allocated Volume of the 
resource So that the resource can be effectively used. 
When the request receiving unit receives the resource use 

request from the application program and the resource use 
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managing unit judges that the requested resource is unavail 
able to the application program, the resource use managing 
unit may give authorization to the application program to 
use the resource when the resource becomes available. 

With this construction, when the resource is currently 
unavailable, the application program can wait for the 
resource to be released and then uses the resource when it 
becomes available. This unit that the application program 
can reserve the resource when it is currently unavailable. 
When the request receiving unit receives the resource use 

request from the application program and the resource use 
managing unit judges that the requested resource is unavail 
able to the application program Since another application 
program has obtained authorization to use the resource, the 
resource use managing unit may notify the application 
program of information regarding a time to be taken before 
an expiration of the authorization period given to the other 
application program. 
With the Stated construction, the application program can 

comprehend when the resource will become available. Then, 
a time at which the resource will become available may be 
displayed on a Screen for the user. 
When the request receiving unit receives a resource use 

request from an application program to use a plurality of 
resources, the resource use managing unit may judge 
whether the requested resources are available to the appli 
cation program. When the requested resources are available 
to the application program, the resource use managing unit 
may give authorization to the application program to use the 
resources and So updates the authorization information 
Stored in the resource management information database. 
With this centralized management of the resources, 

deadlock, where the application program has to wait for 
another application to finish using the resources, can be 
prevented. 
When receiving a notification from the application pro 

gram that a part of at least one of the resources has been 
released, the resource use managing unit may update the 
capacity shown by the authorization information in accor 
dance with the released capacity. 
With this construction, the application program can 

release a part of the resources that have been acquired at one 
time, So that another application program can use the 
released part. 
A resource management System may manages use of at 

least one resource by a plurality of application programs by 
authorizing application programs to use at least part of a 
capacity of a resource over an authorization period, the 
resource management System made up of a request receiv 
ing unit for receiving a reservation request from an appli 
cation program together with period information specifying 
use Start and Stop times, a resource management information 
database for Storing limit information, authorization 
information, and the period information, the limit informa 
tion for a resource showing a capacity of the resource, and 
the authorization information for a resource showing how 
much capacity is currently allocated to application pro 
grams; a resource use managing unit for making a 
judgement, when the request receiving unit has received the 
reservation request, as to whether the requested resource will 
be available to the application program for the time period 
Specified by the Start and Stop times by referring to the limit 
information, the authorization information, and the period 
information, wherein when the requested resource will be 
available for the Specified time period, the resource use 
managing unit determines the authorization period based on 

15 

25 

35 

40 

45 

50 

55 

60 

65 

8 
the period information, gives authorization to the application 
program, upon the use Start time, to use the requested 
resource for the authorization period, and updates the autho 
rization information and the period information. 
With the Stated construction, each application program 

can reliably Secure necessary resources for future use. This 
is to Say, the application program is given a guarantee that 
the resources will be allocated to the application program. 
The Second object of the present invention can be 

achieved by a digital Video reproducing/recording apparatus 
that is capable of executing a digital Video reproducing 
process and a digital video recording process, the digital 
Video reproducing/recording apparatus made up of a storing 
unit for storing encoded digital video data; a first CODEC 
for performing one of (1) encoding digital Video data and 
Storing the encoded digital Video data into the Storing unit 
and (2) reading the encoded digital Video data from the 
Storing unit and decoding the read encoded digital video 
data; a second CODEC for reading the encoded digital video 
data from the Storing unit and decoding the read encoded 
digital Video data; a retaining unit for retaining information 
that specifies a process that is currently being executed; a 
request receiving unit for receiving a request for an execu 
tion of a proceSS from a user; a judging unit for judging 
whether the first and second CODECs are available to both 
the proceSS requested by the user and the proceSS currently 
being executed, by referring to the information retained in 
the retaining unit; and an execution controlling unit for 
controlling, if the judging unit has judged that the first and 
second CODECs are available to both of the processes, the 
execution of the proceSS requested by the user. 
With the Stated construction, the digital Video reproducing 

and recording processes can be executed in parallel without 
any conflict. 

In the digital Video reproducing process, the encoded 
Video data Stored in the Storing unit may be decoded either 
by the first and second CODECs or only by the second 
CODEC, the decoded video data may be mixed by a mixing 
circuit, and the mixed data may be converted into analog 
video by a D/A converter. In the digital video recording 
process, analog video may be converted into digital Video 
data by an A/D converter, the digital Video data may be 
encoded by the first CODEC, and the encoded digital video 
may be Stored in the Storing unit. The retaining unit may 
retain information showing a current use State for each 
CODEC, each current use state showing whether the corre 
sponding CODEC is being used. The judging unit may 
include: a Selecting unit for Selecting at least one CODEC 
from the first and second CODECs in accordance with the 
process requested by the user; and an allocation judging unit 
for judging whether each CODEC selected by the selecting 
unit is available to the requested process, by referring to the 
information retained in the retaining unit. 
With this construction, the current use State is compre 

hended for each of the first and second CODECs. 
Consequently, the digital Video reproducing and recording 
processes can be executed in parallel, without any conflict, 
respectively using the first CODEC and/or the second 
CODEC with the least wasted volume. 

Using the Stated digital Video reproducing/recording 
apparatus, the retaining unit may retain a process name of 
either the digital Video reproducing proceSS or the digital 
video recording process, for each CODEC that is currently 
being used. The request receiving unit may further receive 
maximum and minimum numbers of CODECs to be used in 
the requested process, the maximum number indicating a 
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preferred number of CODECs required for the requested 
proceSS and the minimum number indicating a lowest num 
ber of CODECs required for the requested process. The 
allocation judging unit may include: a first notifying unit for 
notifying, when a number of CODECs equal to the maxi 
mum are indicates as being “unallocated' by the retaining 
unit, the execution controlling unit that the maximum num 
ber of CODECs are available for allocation to the requested 
process, and a Second notifying unit for notifying, when the 
number of CODECs indicated as being “unallocated” is 
below the maximum number but at least equal to the 
minimum number, the execution controlling unit that the 
minimum number of CODECs are available for allocation to 
the requested process. 
When the maximum and minimum numbers of CODECs 

to be used in the requested proceSS are received, each 
unallocated CODEC counted in the maximum or minimum 
number can be used in the requested process. Accordingly, 
the reproducing process and/or the recording proceSS can be 
executed using the first CODEC and/or the second CODEC 
with efficiency. 

The allocation judging unit may include: a release 
requesting unit for requesting the execution controlling unit, 
when a number of CODECs equal to the minimum are 
indicated as being “allocated” and this minimum number of 
CODECs are judged to be available to the requested process 
if a number of CODECs used in a currently-executed 
process is changed to the minimum number for the 
currently-executed process, to release the minimum number 
of CODECs for the requested process; and a third notifying 
unit for notifying, when the execution controlling unit has 
released the minimum number of CODECs for the requested 
process, the execution controlling unit that the minimum 
number of CODECs for the requested process is available 
for allocation to the requested process. 

With this construction, when not every CODEC cannot be 
allocated to the requested process and the number of 
CODECs used in the currently-executed process can be 
changed, at least one of the CODECs currently having been 
used may be released So as to be allocated to the requested 
process. For example, when the recording process is 
requested during the execution of the two-channel repro 
duction process, the two-channel reproduction process is 
changed to the one-channel reproduction process So that the 
recording process can be executed. 

The retaining unit may include: an unallocated hardware 
resource retaining unit for retaining information about each 
CODEC that is currently unallocated; an allocated hardware 
resource retaining unit for retaining information about each 
CODEC that is currently allocated; a first moving unit for 
moving the information about each CODEC that is judged 
by the allocation judging unit to be allocated to the requested 
process, from the unallocated hardware resource retaining 
unit into the allocated hardware resource retaining unit; and 
a Second moving unit for moving, when receiving a notifi 
cation that at least one of the first and second CODECs has 
been released, the CODEC from the allocated hardware 
resource retaining unit into the unallocated hardware 
resource retaining unit. The allocation judging unit may 
authorize allocation of each CODEC selected by the select 
ing unit when the information about the CODEC is retained 
in the unallocated hardware resource retaining unit. 

With the stated construction, each CODEC can be easily 
judged to be allocated or unallocated. When the first 
CODEC is currently unallocated, the recording proceSS can 
be executed using the first CODEC even when the recording 
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process is currently being executed. Thus, the recording 
process can be effectively executed in parallel with the 
reproducing process. 
The request receiving unit may further receive maximum 

and minimum numbers of CODECs to be used in the 
requested process, the maximum number indicating a pre 
ferred number of CODECs required for the requested pro 
ceSS and the minimum number indicating a lowest number 
of CODECs required for the requested process. The alloca 
tion judging unit may include: a first notifying unit for 
notifying, when a number of CODECs equal to the maxi 
mum are retained in the unallocated hardware resource 
retaining unit, the execution controlling unit that the maxi 
mum number of CODECs are available for allocation to the 
requested process, and a Second notifying unit for notifying, 
when the number of CODECs retained in the unallocated 
hardware resource retaining unit is below the maximum 
number but a number of CODECs retained in the unallo 
cated hardware resource retaining unit is at least equal to the 
minimum number, the execution controlling unit that the 
minimum number of CODECs for the requested process are 
available for allocation. 

With this construction, in accordance with the current use 
state for each CODEC, the requested process is authorized 
to be executed using the first CODEC and/or the second 
CODEC counted as the maximum or minimum number. 
Accordingly, the first and second CODECs can be effec 
tively used. 
The first moving unit may write a name of the requested 

process into the allocated hardware resource retaining unit 
when moving each CODEC allocated to the requested 
process from the unallocated hardware resource retaining 
unit into the allocated hardware resource retaining unit. The 
allocation judging unit may include: a release requesting 
unit for requesting the execution controlling unit, when a 
number of CODECs equal to the minimum required for the 
requested process is retained in the allocated hardware 
resource retaining unit and this minimum number of 
CODECs are judged to be available for allocation to the 
requested process if a number of CODECs used in a 
currently-executed process is changed to the minimum num 
ber for the currently-executed process, to release the mini 
mum number for the requested process, and a third notifying 
unit for notifying, when the execution controlling unit has 
released the minimum number of CODECs for the requested 
process and the Second moving unit moves each released 
CODEC from the allocated hardware resource retaining unit 
into the unallocated hardware resource retaining unit, the 
execution controlling unit that the minimum number of 
CODECs for the requested process are available for alloca 
tion to the requested process. 
With this construction, when not every CODEC cannot be 

allocated to the requested process and the number of 
CODECs used in the currently-executed process can be 
changed, at least one of the CODECs currently having been 
used may be released So to as to be allocated to the requested 
process. Accordingly, the first and Second CODECs can be 
more effectively used. 
The retaining unit may include: an unallocated hardware 

resource retaining unit for retaining information for each 
CODEC that is currently unallocated; a deleting unit for 
deleting the information about each CODEC that is judged 
by the allocation judging unit to be available to the requested 
process, from the unallocated hardware resource retaining 
unit, a writing unit for writing, when receiving a notification 
that each allocated CODEC has been released, the CODEC 
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into the unallocated hardware resource retaining unit. The 
allocation judging unit may authorize allocation of each 
CODEC to the requested process when the CODEC is 
retained in the unallocated hardware resource retaining unit. 

With this construction, each CODEC that is currently 
unallocated can be always comprehended, and the repro 
ducing and recording processes can be executed in parallel 
using the first and second CODECs without any conflict. 

The Second object of the present invention can be also 
achieved by a digital Video reproducing/recording apparatus 
that is capable of executing a digital video reproducing 
proceSS and a digital video recording process, the digital 
Video reproducing/recording apparatus made up of a storing 
unit for Storing encoded digital Video data; a plurality of first 
CODECs that each perform one of (1) encoding digital 
Video data and Storing the encoded digital video data into the 
Storing unit and (2) reading the encoded digital video data 
from the Storing unit and decoding the read encoded digital 
video data; a plurality of second CODECs that each read the 
encoded digital Video data from the Storing unit and decode 
the read encoded digital Video data; a retaining unit for 
retaining information that Specifies a process that is cur 
rently being executed; a request receiving unit for receiving 
a request for an execution of a process from a user; a judging 
unit for judging whether the first and second CODECs are 
available to both the process requested by the user and the 
process currently being executed, by referring to the infor 
mation retained in the retaining unit; and an execution 
controlling unit for controlling, if the judging unit has 
judged that the first and second CODECs are available to 
both of the processes, the execution of the process requested 
by the user. 

With this construction, two or more number of reproduc 
ing or recording processes, or varying combinations of both 
the reproducing and recording processes can be executed in 
parallel using the plurality of CODECs. 

The Second object of the present invention can be also 
achieved by a computer readable record medium used in a 
digital Video reproducing/recording apparatus that is made 
up of a storing unit for Storing encoded digital Video data; 
a first CODEC for performing one of (1) encoding digital 
Video data and Storing the encoded digital video data into the 
Storing unit and (2) reading the encoded digital video data 
from the Storing unit and decoding the read encoded digital 
video data; and a second CODEC for reading the encoded 
digital Video data from the Storing unit and decoding the read 
encoded digital Video data, the computer readable record 
medium including a program that has a computer perform 
functions of the following unit: a retaining unit for retaining 
information that Specifies a process that is currently being 
executed; a request receiving unit for receiving a request for 
an execution of a proceSS from a user; a judging unit for 
judging whether the first and second CODECs are available 
to both the process requested by the user and the proceSS 
currently being executed, by referring to the information 
retained in the retaining unit, and an execution controlling 
unit for controlling, if the judging unit has judged that the 
first and second CODECs are available to both of the 
processes, the execution of the proceSS requested by the user. 
A digital video reproducing/recording apparatus that can 

not execute the reproducing and recording processes in 
parallel can do it using this construction. 

BRIEF DESCRIPTION OF THE DRAWINGS 

These and other objects, advantages and features of the 
invention will become apparent from the following descrip 
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12 
tion thereof taken in conjunction with the accompanying 
drawings which illustrate a specific embodiment of the 
invention. In the drawings: 

FIG. 1 is a Schematic block diagram of a conventional 
digital Video reproducing/recording apparatus, 

FIG. 2 is a view to help explain a flow of video signals 
(i.e., data) in the two-channel reproduction process; 

FIG. 3 is a view to help explain a flow of video signals in 
the recording process, 

FIG. 4 is a block diagram showing the hardware con 
struction of a non-linear editing system 1000 of a first 
embodiment of the present invention; 

FIG. 5 shows a Software construction of the non-linear 
editing system 1000; 

FIG. 6 shows the contents of resource request information 
2500; 

FIG. 7 shows the contents of a resource management DB 
2020; 

FIG. 8 is a flowchart showing a resource use request 
receiving proceSS performed by the resource manager 2010 
when receiving a request from a client to use a resource; 

FIG. 9 shows an example of a message Sequence followed 
when the client use the resource; 

FIG. 10 shows an example of a message Sequence fol 
lowed when the valid period of the key information is 
expired while the client is using the resource; 

FIG. 11 shows an example of a message Sequence fol 
lowed when the client 2100a issues a request to use a 
resource while the client 2100b is currently using the 
reSOurce, 

FIG. 12 shows a relation between the current volume and 
the valid period before and after the valid period of the key 
information related to the client 2100b is extended; 

FIG. 13 shows an example of a GUI screen that notifies 
the user of the changes having been made to the data transfer 
bandwidth and the valid period regarding the use of 
reSOurce, 

FIG. 14 shows an example of a message Sequence fol 
lowed when the client 2100b issues a request to use a 
resource while the client 2100c is currently using the 
reSOurce, 

FIG. 15 shows an example of a GUI screen displayed so 
as to provide the user with the information regarding the 
time to be taken before the resource is released; 

FIG. 16 shows an example of a message Sequence fol 
lowed when the client 2100a issues a request to use a 
resource while the client 2100b is currently using the 
resource, in the first modification; 

FIG. 17 shows a relation between the current volume used 
by the client 2100b and the valid period given to the client 
2100b, 

FIG. 18 shows an example of a representation of the 
resource management timetable included in the resource 
management DB 2020 in the second modification; 

FIG. 19 shows an example of a system that centralizes the 
management of resources distributed on a network using one 
reSource manager, 

FIG. 20 shows a construction of a digital video 
reproducing/recording apparatus of a Second embodiment of 
the present invention; 

FIG. 21 shows an initial state of a hardware resource 
management table 201 Stored in a hardware resource Storing 
unit 121; 
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FIG. 22A Shows a list example of a necessary hardware 
resource 133 of a reproducing process 131; 

FIG. 22B shows a list example of a hardware control 
process description 134 of the reproducing proceSS 131; 

FIG. 23A shows a list example of a necessary hardware 
resource 135 of a recording process 132; 

FIG. 23B shows a list example of a hardware control 
process description 136 of the recording process 132, 

FIG. 24 shows a content example of a hardware resource 
management table, 

FIG. 25 shows a content example of a hardware resource 
management table, 

FIG. 26 shows a content example of a hardware resource 
management table, 

FIG. 27 shows signal flows of the video data among the 
hardware resources provided for a Video reproduction/ 
recording executing unit, 

FIG. 28 is a flowchart of an operation performed by a 
hardware resource managing unit; 

FIG. 29 is a flowchart of an operation performed by a 
hardware controlling unit for the execution of a process, 

FIG. 30 is a flowchart of an operation performed by the 
hardware controlling unit when receiving an interruption 
request from a hardware resource managing unit; 

FIG. 31 shows a construction of a hardware resource 
managing unit of a digital video reproducing/recording 
apparatus of a third embodiment of the present invention; 

FIG. 32 shows contents Stored in an all-resource Storing 
unit, 

FIG. 33A shows an example of contents stored in an 
allocated hardware resource storing unit; 

FIG. 33B shows an example of contents stored in an 
unallocated hardware resource Storing unit; 

FIG. 34A shows an example of contents stored in the 
allocated hardware resource Storing unit, 

FIG. 34B shows an example of contents stored in the 
unallocated hardware resource Storing unit; 

FIG. 35 shows a construction of a hardware resource 
managing unit of a digital video reproducing/recording 
apparatus of a fourth embodiment of the present invention; 

FIG. 36 is a flowchart of an operation performed by a 
hardware resource managing unit; 

FIG. 37 shows hardware resources provided for the digital 
Video reproducing/recording apparatus of a fifth embodi 
ment and also shows data flow when the hardware resources 
perform a function of digitizing and recording inputted 
Video; 

FIG. 38 shows data flow when a function of supporting 
the Video editing by the user is executed by outputting the 
digital video data recorded on the hard disk drive 111 to the 
to external television monitor or the like; 

FIG. 39 shows an example of a message Sequence fol 
lowed FIG. 39 shows an example of a message Sequence 
followed when the digitizer AP is first activated before the 
editor AP; 

FIG. 40 shows an example of a data construction and 
contents of the resource request information 6500 that is 
referred to when a plurality of resources are requested at one 
time; 

FIG. 41 shows contents Stored in the resource manage 
ment DB immediately after the request for the plurality of 
resources has been accepted; 

FIG. 42 shows an example of a data construction and 
contents of the some-resources release information 6700 that 
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is referred to when Some of the resources having been 
acquired at one time are to be released; 

FIG. 43 shows contents Stored in the resource manage 
ment DB in a case where the editor has been activated after 
the digitizer AP had Suspended the preview process, and 

FIG. 44 shows an example of a data construction and 
contents of the resource repeat request information 6800 that 
is referred to when Some resources are needed in addition to 
the resources having been acquired at one time. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

First Embodiment 

The following is a description of a resource management 
system of a first embodiment of the present invention, with 
reference to FIG. 4 to FIG. 15. 
Construction 

FIG. 4 is a block diagram showing the hardware con 
struction of a non-linear editing system 1000 of the first 
embodiment of the present invention. 
The non-linear editing system 1000 is composed of a CPU 

1010, a memory 1020, a user input receiving device 1030, 
a PCI bus 1040, an effect board 1050, a video input/output 
device 1051, a monitor 1052, a display 1053, an SCSI board 
1060, a hard disk drive 1061, and a network card 1070. 
Examples of the user input receiving device 1030 include a 
keyboard and a mouse. Examples of the Video input/output 
device 1051 include a VTR and a DVC-PRO serving as a 
digital Video recording/reproducing apparatus. 

Various video images are inputted from the Video input/ 
output device 1051 and stored into the hard disk drive 1061. 
The non-linear editing System 1000 is used for freely editing 
these Stored Video images in accordance with instructions 
received from the user. 
The CPU 1010, the memory 1020, the user input receiv 

ing device 1030, the effect board 1050, the SCSI board 1060, 
and the network card 1070 are provided in a personal 
computer (referred to as the “PC” hereinafter). These com 
ponents are connected to one another via the PCI bus 1040. 
The PCI bus 1040, the hard disk drive 1061, and the memory 
1020 used as resources for transferring data have respective 
limits to their data transfer bandwidths. The PCI bus 1040 is 
a Synchronous bus whose maximum clock frequency is 33 
MHZ and whose maximum data transfer Speed, that is, the 
usage limit, is 133 megabytes per second (hereinafter “MB/ 
S). 
The effect board 1050 sends or receives NTSC/PAL 

signals in between the PC and the video input/output device 
1051 after encoding or decoding the NTSC/PAL signals. The 
effect board 1050 is also an interface board which has the 
function of Sending and receiving video digital signals via, 
for example, an SDI (Serial Digital Interface). 
The SCSI board 1060 is an interface board for connecting 

the PC to peripheral equipments, Such as the hard disk drive 
1061, which require data transfer at a high speed. The 
network card 1070 serves as an interface for connecting the 
PC to the external network. 

FIG. 5 shows a Software construction of the non-linear 
editing system 1000. As shown in FIG. 5, the non-linear 
editing system 1000 is composed, in terms of software, of a 
resource manager 2010, a resource management database 
(DB) 2020, clients 2100a to 2100m, and servers 2200a to 
2200n. FIG. 5 also shows resources 2300a to 2300n that are 
respectively used by the servers 2200a to 2200n. The 
resources 2300a to 2300n correspond to the PCI bus 1040, 
the hard disk drive 1061, etc. 
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The resource management DB 2020 includes a data set 
used for managing the resources, the data Set being Stored in 
a file of the hard disk or an area of the memory 1020. 
The resource manager 2010 performs various kinds of 

control operations associated with the resource manage 
ment. For doing So, the resource manager 2010 compre 
hends the capacity for each resource type and the State of 
each resource as to whether it is used or not, by referring to 
and updating the resource management DB 2020. AS one 
example of the control operations, the resource manager 
2010 receives a resource use request from a client and 
generates key information in the resource management DB 
2020, and then informs the client of a key ID as an ID of the 
key information. AS another example, the resource manager 
2010 sends an instruction to the client to release the resource 
when the valid period (or, the authorization period) of the 
key information has been expired. The contents of the 
resource management DB 2020, such as the key 
information, will be explained later in this specification. 

Each client 2100a to 2100m sends a resource use request 
to the resource manager 2010 and then receives a key ID 
from the resource manager 2010. The client 2100a to 2100m 
then informs the corresponding Server of the key ID So as to 
be allowed to use the resource. To be more specific, the 
client 2100a to 2100m transfers, input, and outputs data 
using the resource via the server. The clients 2100a to 2100m 
are application programs executed for the non-linear editing. 
For example, the clients 2100a to 2100m correspond to a 
digitizer for fetch-editing the Video data or the like, a clip 
editor for editing the video data or the like in units of data 
Sections, and a Sequence editor for editing in regard to a time 
Series arrangement of the Video data or the like. It should be 
noted here that each client 2100a to 2100m cannot use the 
resource unless receiving the key ID from the resource 
manager 2010. This is to say, the resource manager 2010 
gives a key ID to the client as authorization to use of the 
CSOUCC. 

The servers 2200a to 2200n are service programs corre 
sponding to, for example, device drivers. Each server 2200a 
to 2200m refers to the key information specified by the key 
ID that has been received from the client and uses the 
corresponding resource 2300a to 2300n in accordance with 
the key information. The server 2200a to 2200n accordingly 
controls executions of data transfer, data input, and data 
output using the resource 2300a to 2300n. 

The functions of the resource manager 2010, the servers 
2200a to 2200n, and the clients 2100a to 2100m are imple 
mented by the CPU 1010 that executes the associated 
programs Stored in the memory 1020. The resource manager 
2010 and the clients 2100a to 2100m are application pro 
grams that run under the control of the multitask OS. The 
resource manager 2010 is activated on the activation of the 
multitask OS. 
The following is an explanation of resource use request 

detailed information (simply referred to as the “resource 
request information' hereinafter) that is issued together with 
the resource used request by a client to the resource manager 
2010. 

FIG. 6 shows the contents of resource request information 
2500. As shown in this figure, the resource request infor 
mation 2500 includes a client ID 2501, an object resource ID 
2502, a valid period 2503, a maximum volume 2504, a 
minimum volume 2505, an acquisition priority 2506, and a 
use continuation priority 2507. In the right-hand columns, a 
value example is shown for each piece of information. It 
should be noted here that “volume” referred to in the present 
Specification means the “capacity.” 
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The client ID 2501 is an ID specifying a client that issued 

the resource use request. The object resource ID 2502 is an 
ID specifying a resource that the client has requested for. 
The valid period 2503 refers to a time period that the client 
has requested to use the resource. The maximum volume 
2504 and the minimum volume 2505 respectively indicate 
the maximum and minimum volumes by which the client 
has requested for the resource. More specifically, the maxi 
mum volume 2504 indicates a desirable volume for execut 
ing a process using the resource while the minimum volume 
2505 indicates the volume that is required at the minimum. 

The acquisition priority 2506 indicates the priority of the 
client as to acquisition of the resource, and is represented by 
one of Levels 1 to 4 in accordance with the level at which 
the client needs the resource. More specifically, Level 4 is 
the highest level indicating a case where the client needs the 
resource most, Such as when the client is in urgent need of 
the resource and So definitely uses the resource. Level 3 
indicates a case where the current client is given priority to 
use the resource over another client if the Volume used by 
the other client can be reduced or the other client can 
Suspend the current use of the resource and, if not, the 
current client will use the resource after the other client has 
finished using the resource. Level 2 indicates that if another 
client is currently using the resource, the client uses the 
resource after the other client has finished using the 
resource. Level 1 indicates that the client does not use the 
resource if the resource is not available Since another client 
is currently using the resource. 
The use continuation priority 2507 indicates the priority 

of the client as to the continuation of using the resource. The 
use continuation priority 2507 is referred to when another 
client has requested for the same resource as is being used 
by the current client. AS in the case of the acquisition priority 
2506, the use continuation priority 2507 is represented by 
one of Levels 1 to 4 in accordance with the level at which 
the current client needs to continue to use the resource. 
Level 4 is the highest level indicating a case where the client 
needs to continue to use the resource most. Level 3 indicates 
a case where the current Volume being used may be reduced 
within the volume shown as the minimum volume 2505. 
Level 2 indicates that the use of the resource by the current 
client may be Suspended when another client has requested 
for the resource. Level 1 indicates that the client may release 
the resource if another client has requested for the resource. 
The contents of the resource management DB 2020 are 

explained. FIG. 7 shows the contents of the resource man 
agement DB 2020. The resource management DB 2020 has 
resource management information for each resource. FIG. 7 
shows an example of the information related to the resource 
whose resource ID is 0x01. Suppose here that the present 
resource is the PCI bus 1040. The resource management DB 
2020 has resource management information 3100 associated 
with the PCI bus 1040 and three sets of key information 
3200, 3300, and 3400 associated in turn with the resource 
management information 3100. In the right-hand columns, 
value examples are shown for each piece of information. 
AS shown in FIG. 7, the resource management informa 

tion 3100 includes a resource ID 3101, a total capacity of 
resource 3102, a number of keys 3103, and key IDs 3104, 
3105, and 3106. 
The total capacity of resource 3102 indicates the usage 

limit of the resource. To take the PCI bus 1040 as an example 
in this case, the total volume (or, the limit for the data 
transfer bandwidth) that enables each client to execute a 
process is set at 100 MB/s. Note that the data transfer 
bandwidth is expressed as the data transfer Speed. The total 
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capacity of resource 3102 is Set below the actual usage limit 
inherent in the resource, Such as the PCI bus 1040. The 
number of keys 3103 indicates the number of sets of key 
information respectively corresponding to the clients. In 
other words, the number of keys 3103 indicates the number 
of clients that are currently using the resource. The key IDS 
3104,3105, and 3106 each indicate an ID to specify the key 
information. The number of such key IDs is equivalent to the 
number indicated by the number of keys 3103. 
The key information 3200 is used for managing the state 

of a specific resource used by a client. As shown in FIG. 7, 
the key information3200 includes a key ID 3201, a client ID 
3202, a valid period 3203, a current volume 3204, a maxi 
mum volume 3205, a minimum volume 3206, an acquisition 
priority 3207, and a use continuation priority 3208. The key 
information 3200 is generated when one of the clients has 
issued a request to use the resource to the resource manager 
2010. Values representing the valid period 3203, the maxi 
mum volume 3205, the minimum volume 3206, the acqui 
sition priority 3207, and the use continuation priority 3208 
are respectively Set based on the corresponding Sets of 
information found in the resource request information 2500. 
To be more Specific, the values are Set respectively in 
accordance with the values of the valid period 2503, the 
maximum volume 2504, the minimum volume 2505, the 
acquisition priority 2506, and the use continuation priority 
2507. 

The key ID 3201 is an ID specifying the key information 
3200. The key information 3200 and the resource manage 
ment information 3100 correspond with each other by the 
key ID 3201 and the key ID in the resource management 
information 3100. The client ID 3202 is an ID specifying the 
application program that has issued the request resulting in 
the generation of the key information. 

The valid period 3203 refers to a valid time period of the 
key information itself, and is used for restricting the time 
period for which the resource will have been available to the 
client via the server. This is to say, the valid period 3203 
indicates a valid time period for which the resource manager 
2010 gives the client authorization to use the resource. It 
should be noted here that the resource manager 2010 updates 
the valid period 3203 with the passage of time or updates it 
as required. 
The current volume 3204 is the volume that has been 

determined by the resource manager 2010 for the client to 
use. The current volume 3204 is referred to by a server when 
the data transfer or the like is to be performed by the server 
using the resource. By referring to the current volume 3204, 
the Server can See the available Volume of the resource, Such 
as the data transfer bandwidth. Therefore, the current vol 
ume 3204 indicates the volume by which the client has been 
given authorization to use the resource, that is, the resource 
volume that can be used by the client via the server. 

The maximum volume 3205 and the minimum volume 
3206 respectively indicate the maximum and minimum 
Volumes by which the client has requested for the resource. 
More specifically, the maximum volume 3205 indicates a 
desirable Volume for executing a proceSS using the resource 
while the minimum volume 3206 indicates the volume that 
is required at the minimum. 

The acquisition priority 3207 indicates the priority of the 
client as to the acquisition of the resource, and is represented 
by one of Levels 1 to 4 in accordance with the level at which 
the client needs the resource. Note that even when the 
acquisition priority 3207 of the current client indicates Level 
4, the resource cannot be used by the current client when 
another client is using the resource and the use continuation 
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priority 3208 of the key information3200 related to the other 
client indicates Level 4. 
The use continuation priority 3208 indicates the priority 

of the client as to the continuation of using the resource. The 
use continuation priority 3208 is referred to when another 
client has requested for the same resource as is being used 
by the current client. AS in the case of the acquisition priority 
3207, the use continuation priority 3208 is represented by 
one of Levels 1 to 4 in accordance with the level at which 
the client needs to continue to use the resource. 
Operations 
The following is a description of operations performed by 

the non-linear editing system 1000 having the stated con 
Struction for the use of the resources. 

First, a basic operation that is performed when a client 
uses a resource is explained with reference to FIG. 8 and 
FIG. 9. FIG. 8 is a flowchart showing a resource use request 
receiving proceSS performed by the resource manager 2010 
when receiving a resource use request from a client. FIG. 9 
shows an example of a message Sequence followed when the 
client use the resource. 
As shown in FIG. 9, the client 2100a sends a resource use 

request 4001 to the resource manager 2010 so as to use a 
resource that is required for the execution of its own process. 

Messages are Sent/received using addresses, handles, or 
the like that are previously obtained from each other. For 
example, a client previously obtains an address of the 
resource manager 2010 as the destination of a message while 
the resource use request 4001 includes an address of the 
client as the destination of a response message from the 
resource manager 2010. 

Suppose that the client 2100a is an application program 
used as a clip editor. This clip editor executes the data 
transfer at a high Speed to Some extent using the PCI bus 
1040 via a server so as to enable the video data editing while 
keeping the Video reproduction in real time. Also Suppose 
that the resource use request 4001 includes the resource 
request information 2500 having the values shown in FIG. 
6. 
Upon receipt of the resource use request 4001 from the 

client 2100a, the resource manager 2010 performs the 
resource use request receiving process shown in FIG. 8 by 
referring to the resource request information 2500 and the 
resource management DB 2020. 
As shown in the flowchart of FIG. 8, the resource manager 

2010 first judges whether the resource requested by the 
client 2100a is available (step S3501). This judgement is 
made as follows. The resource manager 2010 refers to the 
resource management information 3100 associated with the 
resource whose ID is 0x01 indicated by the object resource 
ID 2502. The resource manager 2010 calculates the volume 
that is currently available by subtracting the total of the 
current volume 3204 included in all of the sets of the key 
information linked with the resource management informa 
tion 3100 from the total capacity of resource 3102. Then, the 
resource manager 2010 judges whether the calculated vol 
ume is equal to or more than the minimum Volume requested 
by the client 2100a. 
When judging that the resource can be used by the client 

2100a (“yes” in step S3501), the resource manager 2010 
generates the key information based on the resource request 
information 2500 and links the generated key information 
with the resource management information 3100 by adding 
a key ID of the key information to the resource management 
information 3100 (step S3504). Following this, the resource 
manager 2010 sends a key ID notification 4002 (see FIG.9) 
including the key ID to the client 2100a (step S3505). The 
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key information is generated based on the values indicated 
in the corresponding Sets of information in the resource 
request information 2500. Also, the currently available vol 
ume calculated as described above is indicated as the current 
volume 3204 in the key information. Accordingly, the key 
information 3200 is generated. 
When judging that the resource cannot be used by the 

client 2100a (“no” in step S3501), the resource manager 
2010 next makes a judgement by referring to the acquisition 
priority 2506 in the resource request information 2500 that 
is included in the resource use request 4001 and to the use 
continuation priority 3208 in each set of key information 
that has been generated for the current resource (Step 
S3502). Specifically, the resource manager 2010 judges 
whether the use of the resource by another client can be 
suspended or whether the volume used by the other client 
can be reduced. If possible (“yes” in step S3502), the 
resource manager 2010 adjusts the use of the resource by the 
other client (step S3503). After this, the resource manager 
2010 generates key information (step S3504) and sends a 
key ID notification 4002 to the client 2100a (step S3505). 
When judging once again that the resource cannot be used 

(“no” in step S3502), the resource manager 2010 next judges 
whether the acquisition priority 2506 of the resource request 
information 2500 of the client 2100a indicates Level 1 (step 
S3506). If so (“yes” in step S3506), the resource manager 
2010 sends a message to the client 2100a that the resource 
cannot be used (step S3508). If not (“no” in step S3506), the 
resource manager 2010 waits for the resource management 
DB 2020 to be updated according to the changes in the 
resource volume (step S3507) and returns to step S3501. 
More specifically, when the client 2100a has requested with 
the acquisition priority of Level 2, the resource manager 
2010 has the client 2100a wait until the resource becomes 
available. After confirming the availability of the resource, 
the resource manager 2010 sends the key ID notification 
4002 to the client 2100a. In step S3507, the resource 
manager 2010 sends the client 2100a a message to wait for 
the resource to become available. 

After receiving the key ID notification 4002 from the 
resource manager 2010 during the resource use request 
receiving process, the client 2100a Sends a resource use 
instruction 4003 (see FIG. 9) including the key ID to the 
server 22.00a. Although not shown in FIG. 5, the non-linear 
editing system 1000 may have a construction where each 
client has access to the resource management DB 2020. In 
this case, the client 2100a can refer to the key information 
3200 in the resource management DB 2020 according to the 
key ID. 
Upon receipt of the resource use instruction 4003 from the 

client 2100a, the server 2200a refers to the key information 
3200 in the resource management DB 2020 according to the 
key ID. With reference to the key information 3200, the 
Server 22.00a adjusts, for example, the transfer timing So that 
the data transfer is executed by means of the data transfer 
bandwidth indicated by the current volume 3204. After the 
data transfer, the server 2200a sends a resource release 
notification 4004 (see FIG.9) to the client 2100a. During the 
data transfer, the data is Sent/received between the client 
2100a and the server 22.00a. 
Upon receiving the resource release notification 4004 

from the server 2200a, the client 2100a sends a resource 
release completion notification 4005 (see FIG. 9) including 
the key ID to the resource manager 2010. 

In response to the resource release completion notification 
4005 from the client 2100a, the resource manager 2010 
updates the resource management DB 2020, meaning that 
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the associated Sets of key information are deleted from the 
resource management DB 2020. Accordingly, a Series of 
operations performed when the client uses the resource is 
terminated. 

Next, an explanation is given for a case where the valid 
period of the key information has been expired. FIG. 10 
shows an example of a message Sequence followed when the 
valid period of the key information is expired while the 
client is using the resource. 
AS shown in FIG. 10, this message Sequence is the same 

as the one shown in FIG. 9 up to the point where the server 
2200a executes the data transfer after receiving the resource 
use instruction 4003 from the client 2100a. 
When the valid period indicated by the valid period 3203 

in the key information 3200 included in the resource man 
agement DB 2020 has been expired during the data transfer 
executed by the server 2200a, the resource manager 2010 
sends a period expiration notification 4011 to the client 
2100a. It should be noted here that, in order to judge whether 
the valid period has been expired, the resource manager 
2010 reduces the value indicated by the valid period 3203 
after sending the key ID notification 4002 to the client 
2100a. For doing so, the resource manager 2010 uses a timer 
or the like that is realized by software of the multitask OS. 
Upon receipt of the period expiration notification 4011, 

the client 2100a sends a resource release instruction 4012 to 
the server 22.00a. 

In response to the resource release instruction 4012, the 
server 2200a Suspends the data transfer and releases the 
resource. Then, the server 2200a sends a resource release 
notification 4004 to the client 2100a. 

After this, as in the case shown in FIG. 9, the client 2100a 
sends the resource release completion notification 4005 to 
the resource manager 2010 which then updates the resource 
management DB 2020. Accordingly, a Series of operations 
performed when the valid period of the key information has 
been expired while the resource is being used. 

Next, an explanation is given for a case where another 
client (the client 2100a in the present example) issues a 
request to use a resource while the client 2100b is currently 
using the resource, with reference to FIG. 11 and FIG. 8. 
FIG. 11 shows an example of a message Sequence followed 
when the client 2100a issues a request to use a resource 
while the client 2100b is currently using the resource. 

The client 2100b is an application program that, for 
example, transfers network data via the server 2200b and is 
currently using the resource. The total capacity of resource 
3102 in the resource management information 3100 related 
to the resource indicates 100 MB/s. As the key information 
of the client 2100b, the current volume is 60 MB/s, the 
minimum volume is 30 MB/s, and the use continuation 
priority is Level 3. Here, note that the PCI bus 1040 is used 
as both the resources 2300a and 2300b that are respectively 
used by the servers 2200a and 2200b. 
As shown in FIG. 11, the client 2100a sends the resource 

use request 4001 to the resource manager 2010. The 
resource request information 2500 included in the request 
4001 has the values shown in FIG. 6. 
Upon receipt of the resource use request 4001, the 

resource manager 2010 Starts the resource use request 
receiving process explained above with reference to FIG.8. 
To be more Specific about the present case, the resource 
manager 2010 judges that the resource requested by the 
client 2100a cannot be used (“no” in step S3501), further 
judges that the resource can be used by adjusting the use of 
the resource by the other client (“yes” in step S3502), and 
accordingly adjusts the use of the resource by the other client 
(step S3503). 
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The acquisition priority in the resource request informa 
tion sent from the client 2100a is Level 3, and the use 
continuation priority in the key information related to the 
client 2100b is Level 3. As such, the resource manager 2010 
reduces the current Volume in the key information related to 
the client 2100b from 60 MB/s to 30 MB/s, extends the valid 
period in the key information, and So updates the resource 
management DB 2020. Following this, the resource manager 
2010 sends a request 4021 to the client 2100b, requesting to 
change the data transfer bandwidth. This message is referred 
to as the “bandwidth change request' 4021 hereinafter. The 
extension of the valid period in the key information is 
described later in this specification. 

In response to the bandwidth change request 4021, the 
client 2100b sends a bandwidth change instruction 4022 to 
the server 2200b. 
Upon receipt of the bandwidth change instruction 4022, 

the server 2200b refers to the current volume in the key 
information in the resource management DB 2020 that the 
server 2200b referred to on the start of the data transfer. In 
accordance with the current volume, the server 2200b 
reduces the data transfer bandwidth by changing, for 
example, the data transfer timing. After this, the Server 
2200b sends a bandwidth change notification 4023 to the 
client 2100b. 
Upon receiving the notification 4023, the client 2100b 

sends a bandwidth change completion notification 4024 to 
the resource manager 2010. 

In response to the notification 4024 from the client 2100b, 
the resource manager 2010 sets the current volume at 70 
MB/S, and generates key information based on the resource 
request information having been received from the client 
2100a. The resource manager 2010 then links the generated 
key information with the resource management information 
(step S3504 in FIG. 8), and sends the key ID notification 
4002 including the key ID to the client 2100a (step S3505). 
Upon receipt of the key ID notification 4002, the client 

2100a sends the resource use instruction 4003 to the server 
2200a, and performs the data transfer using the resource Via 
the server 22.00a thereafter. 
As described up to this point, the source manager 2010 

has the clients use a resource in order of priority, by 
adjusting the current Volume if another client is currently 
using the resource. In other words, the client that issues the 
highest-priority request can use the resource. 

The following is an explanation for the extension of a 
valid period that is included in the key information related 
to the client 2100b, the extension being executed by the 
resource manager 2010. FIG. 12 shows a relation between 
the current volume and the valid period before and after the 
valid period of the key information related to the client 
2100b is extended. 

At first, the client 2100b was using the resource, with the 
valid period being t1 and the data transfer bandwidth being 
60 MB/s. At the time to, the resource manager 2010 reduces 
the data transfer bandwidth set for the client 2100b from 60 
MB/s to 30 MB/s. So as to have the client 2100a use the 
resource. The resource manager 2010 then divides the 
product of (t1-to) and 60 MB/s by 30 MB/s, and sets the 
calculated quotient, i.e., (t2-to), as a new remaining valid 
period for the client 2100b. The resource manager 2010 
extends the valid period of the client 2100b, thereby 
enabling the data transfer that the client 2100b needs to 
perform. 
When receiving the bandwidth change request 4021 from 

the resource manager 2010, the client 2100b can refer to the 
resource management DB 2020 in order to confirm the 
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changes in the data transfer bandwidth and the valid period. 
Thus, a GUI (Graphical User Interface) screen as shown in 
FIG. 13 may be displayed on the monitor 1052. FIG. 13 
shows an example of a GUI screen that notifies the user of 
the changes having been made to the data transfer bandwidth 
and the valid period. 

Next, an explanation is given to a case where, in contrast 
to the stated case described with reference to FIG. 11, a 
client with a lower acquisition priority issues a request to use 
a resource to the resource manager 2010 while another client 
with a higher continuation priority is currently using the 
resource. The present case is explained with reference to 
FIG. 14 and FIG.8. FIG. 14 shows an example of a message 
sequence followed when the client 2100b issues a request to 
use a resource while the client 2100c is currently using the 
CSOUCC. 

Suppose here that the client 2100b needs to perform the 
network data transfer via the server 2200n without urgency, 
and its acquisition priority is Level 2. Meanwhile, the client 
2100c needs to continue the data transfer at a high speed and 
has already been using the resource via the server 2200n. 
The use continuation priority of the client 2100c is Level 4. 
As shown in FIG. 14, the client 2100b sends the resource 

use request 4001 to the resource manager 2010 while the 
client 2100c is currently using the resource. 

In response to the request 4001, the resource manager 
2010 Starts the resource use request receiving proceSS shown 
in FIG.8. In the present case, the judgements are made to be 
“no” in steps S3501, S3502, and S3506. The resource 
manager 2010 sends a resource wait instruction 4031 to the 
client 2100b and waits for the resource to become available 
(step S3507). 
On completion of the data transfer by the client 2100c via 

the server 2200n, the server 2200n sends the resource release 
notification 4004 to the client 2100c. In response to the 
notification 4004, the client 2100c sends the resource release 
completion notification 4005 to the resource manager 2010. 
Upon receipt of the notification 4005, the resource man 

ager 2010 updates the resource management DB 2020, 
meaning that the associated Sets of key information are 
deleted from the resource management DB 2020. Following 
this, the resource manager 2010 proceeds to step S3501 
where it judges that the resource can be used, and generates 
key information based on the resource use request issued by 
the client 2100b (step S3504). Then, the resource manager 
2010 sends the key ID notification 4002 to the client 2100b 
(step S3505). 

It should be noted here that, the resource wait instruction 
4031 that is sent from the resource manager 2010 to the 
client 2100b in the present case includes the client ID and 
the valid period of the key information concerning the use of 
resource by the client 2100c. Therefore, by referring to the 
instruction 4031, the client 2100b that is to wait for the 
resource to be available can predict the time when the 
resource will become available. Also, a GUI Screen as 
shown in FIG. 15 may be displayed on the monitor 1052, 
providing the user with information regarding the time to be 
taken before the resource is released. FIG. 15 shows an 
example of a GUI Screen displayed So as to provide the user 
with the information regarding the time to be taken before 
the resource is released. 

AS described above, a client in the wait State can predict 
the time when the resource will become available. Thus, the 
client may stay on Standby until the predicted time, without 
keeping checking whether the resource has been released. 
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This results in the reduction of load on the CPU 1010. 
First Modification 
The following is a description of a first modification of the 

non-linear editing system 1000, with reference to FIG. 16 
and FIG. 17. In the first modification, the data transfer 
bandwidth that has been once reduced is increased, in 
addition to the Series of operations that is performed fol 
lowing the message Sequence shown in FIG. 11. 

FIG. 16 shows an example of a message Sequence fol 
lowed when the client 2100a issues a request to use a 
resource while the client 2100b is currently using the 
resource, in the first modification. 
AS shown in FIG. 16, this message Sequence is the same 

as the one shown in FIG. 11 up to the point where the client 
2100a sends the resource use instruction 4003 to the server 
2200a. More specifically, the resource manager 2010 sends 
the bandwidth change request 4021 to the client 2100b, and 
after reducing the data transfer bandwidth, sends the key ID 
notification 4002 to the client 2100a which then uses the 
resource because of its priority. 

After the client 2100a has finished using the resource, the 
resource manager 2010 receives the resource release 
completion notification 4005 from the client 2100a, and 
updates the resource management DB 2020, meaning that 
the Sets of the key information associated with the client 
2100a are deleted. Following the updating of the resource 
management DB 2020, the resource manager 2010 restores 
the current volume in the key information related to the 
client 2100b, whose data transfer bandwidth has been 
reduced, to the State before the reduction and accordingly 
reduces the valid period in the key information. Note that the 
resource manager 2010 stores the value of the original 
current volume when the data transfer bandwidth used by 
the client 2100b is reduced. Thus, the resource manager 
2010 can restore the current volume back to the original by 
referring to the Stored value. 

After updating the resource management DB 2020, the 
resource manager 2010 sends a bandwidth restore notifica 
tion 4041 to the client 2100b. 
Upon receipt of the notification 4041, the client 2100b 

sends a bandwidth change request 40220 to the server 
2200b. In response to the bandwidth change request 40220, 
the server 2200b adjusts the data transfer bandwidth to the 
current Volume by referring to the resource management DB 
2020, and sends a bandwidth change notification 40230 to 
the client 2100b. Note that the series of operations per 
formed on the client 2100b from receiving the bandwidth 
restore notification 4041 to receiving the bandwidth change 
notification 40230 is basically the same as the series of 
operations performed on the client 2100b from receiving the 
bandwidth change request 4021 to receiving the bandwidth 
change notification 4023. 

Accordingly, the client 2100b, whose data transfer band 
width was reduced So as to have another client use the 
resource, is now able to use the resource with the original 
data transfer bandwidth after the other client has finished 
using the resource. 

FIG. 17 shows a relation between the current volume used 
by the client 2100b and the valid period given to the client 
2100b. 

While the client 2100b is using the resource, with the 
valid period being t1 and the data transfer bandwidth being 
60 MB/s, the resource manager 2010 controls at the time to 
so that the data transfer bandwidth used by the client 2100b 
is reduced to 30 MB/s in order to allow the client 2100a to 
use the resource. After the client 2100a has finished using 
the resource, the resource manager 2010 restores the band 
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width used by the client 2100b to 60 MB/s and also reduces 
the valid period t2 that was obtained by extending the 
original valid period (see FIG. 12). Under the control of the 
resource manager 2010, the current volume and the valid 
period are changed as shown in FIG. 17. 
Second Modification 
The following is a description of a Second modification of 

the non-linear editing system 1000, with reference to FIG. 
18. In the first embodiment and first modification, a client 
issues a resource use request to the resource manager 2010 
immediately before using the resource. In the Second 
modification, meanwhile, a client can make a reservation for 
using a resource beforehand. 

The resource manager 2010 manages a Schedule for each 
resource in the Second modification. Thus, the resource 
management DB 2020 includes a resource management 
timetable for each resource as information to manage 
reserved time periods (including the start and end times) for 
which the clients will be using the resource. 

FIG. 18 shows an example of a representation of a 
resource management timetable included in the resource 
management DB 2020 in the second modification. The 
resource management timetable shown in FIG. 18 is used for 
managing the Schedules of an RS-422 communication 
interface, a CODEC for encoding Signals and decoding data, 
a hard disk drive (HDD), and a network card that are used 
by the clients. Note that double-headed arrows drawn in 
Solid lines, dashed lines, one-dot chain lines, and two-dot 
chain lines respectively indicate time periods during which 
the different clients will use the resource. To be more 
Specific, the type of line Specifies the client. 

For the management of the Schedule of the resource, each 
client adds information regarding a start time to use the 
resource to the resource request information 2500 (see FIG. 
6) when issuing a resource use request to the resource 
manager 2010. By referring to the information regarding the 
start time and the valid period, the period for which the client 
will be using the resource can be determined. The resource 
manager 2010 updates the resource management timetable 
of the resource management DB 2020 every time it receives 
the resource use request from a client. 
When judging, in response to the reservation request from 

the client, that the client will be able to use the resource 
during the requested period, the resource manager 2010 
generates the key information as Stated and sends a message 
to the client that the reservation has been made. Then, when 
the start time comes, the resource manager 2010 links the 
generated key information with the resource management 
information and notifies the client of the key ID. 
Accordingly, the client that has issued the reservation 
request obtains authorization to use the resource when the 
Start time comes. 

If the periods requested by the clients happen to coincide 
with each other, the resource manager 2010 makes an 
adjustment in accordance with the acquisition priority and 
the use continuation priority in the resource request infor 
mation of each client. A detailed explanation is given as 
follows. Upon receipt of a reservation request from a client, 
the resource manager 2010 judges whether the requested 
period coincides, even partially, with the period that has 
been requested by another client by referring to the resource 
management timetable of the DB 2020. If so, the resource 
manager 2010 compares the acquisition priority and use 
continuation priority between the two clients, and deter 
mines which client should use the resource in the requested 
period according to the predetermined criteria. After the 
determination, the resource manager 2010 sends a message 
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to the corresponding client that the reservation cannot be 
accepted or that the reservation has been canceled. 
Supplementary Explanation 

(1) In the present embodiment, the resource manager 
2010 is an application program that runs under the multitask 
OS. However, the resource manager 2010 is not limited to 
this, and may be a System program Serving as a part of the 
OS. Although a server executes the data transfer using one 
resource in the present embodiment, the Server may use a 
plurality of resources. Also, a resource may be used by all of 
the provided Servers. Suppose that the data transfer is 
executed by the plurality of Servers using a resource, Such as 
the PCI bus, by adjusting each data transfer bandwidth 
during the execution. In this case, a common rule is Set 
beforehand regarding the transfer timing, So that the data 
transfer is controlled according to the common rule. For 
example, the data transfer may be executed in units of 
packets each including a predetermined amount of data, and 
the time Sequence may be divided into a plurality of time 
Slots in accordance with Synchronous Signals. With this, the 
Server Selects the corresponding number of time slots to use, 
so that the data transfer bandwidth can be adjusted. 
When a Server has a control function of executing the data 

transfer by means of plurality of channels, the clients may 
Simultaneously use the Server. 
A client and Server are not necessarily independent of 

each other, and may be combined in one. In this case, 
Sending/receiving of messages between the client and the 
Server may be omitted. 

The server itself may refer to the valid period in the key 
information, and release the resource when the valid period 
has been expired. With this, when a client and server are 
independent of each other and they are treated as indepen 
dent tasks under the control of the multitask OS, the server 
will release the resource after the expiration of the valid 
period if an error occurs to the client. Thus, a resource use 
request from another client is prevented from being refused 
and the other client can readily use the resource after the 
release of the resource by the Server. 

(2) In the present embodiment, the PCI bus 1040 that has 
a limit to the data transfer bandwidth is used as a main 
example of resources. For this reason, each of the maximum 
and minimum volumes in the resource request information 
is indicated by a value representing the data transfer band 
width. However, when a resource has a limit Simply in 
number, the maximum and minimum volumes may indi 
cated by the number. Also, when a resource is a single unit, 
they may be indicated as “no need to specify.” In the case of 
the resource that has a limit in number, the resource manager 
2010 sends a number change request to the client instead of 
the bandwidth change request 4021 described in the present 
embodiment. 

In the present embodiment, when a client issues a request 
to use a resource while another client is using the resource, 
the resource manager 2010 reduces the current volume by 
the client currently using the resource as necessary. 
However, there may be a case where the resource manager 
2010 Sends a message to the client using the resource to 
release the resource in accordance with the acquisition 
priority and the use continuation priority. 

(3) In the present embodiment, the resource manager 
2010 sends the key ID of the key information to the client 
as authorization to use the resource. However, the way of 
giving authorization to the client according to the present 
invention is not limited to this. For example, the client may 
be given authorization when the resource manager 2010 
links the key information with the resource management 

15 

25 

35 

40 

45 

50 

55 

60 

65 

26 
information without sending the key ID to the client. In this 
case, the Server may receive the client ID and then gain 
access to necessary key information Specified by the client 
ID. 

(4) In the present embodiment, the resource manager 
2010 judges whether the valid period of the key information 
has been expired by referring to the resource management 
DB 2020 and, if it has been expired, sends the period 
expiration notification 4011 to the client. However, the client 
itself may comprehend the valid period when receiving the 
key ID as authorization to use the resource. For doing So, the 
client may receive information of the valid period together 
with the key ID from the resource manager 2010. When the 
valid period has been expired, the client may stop using the 
resource by controlling the Server. 

(5) In the present embodiment, a client issuing a resource 
use request Specifies a valid period as a set of information 
included in the resource request information. The valid 
period may refer to a period that is valid only when the 
maximum Volume Specified together with the valid period is 
available. In this case, the resource manager 2010 may 
change the valid period of the key information, i.e., the time 
period for which the client is given authorization to use the 
resource, in accordance with the Volume that allows the 
client to use. 

Alternatively, the resource manager 2010 may receive 
information from the client about the total amount of data 
that the client is to transfer. The resource manager 2010 may 
set the authorized valid period for the client to use the 
resource in accordance with this information and the Volume 
judged to be available for the client. 

(6) In the present embodiment, a client issuing a resource 
use request Specifies its acquisition priority and use continu 
ation priority as Sets of information included in the resource 
request information. However, the acquisition priority and 
use continuation priority may be set beforehand for each 
client. The resource manager 2010 may store these sets of 
information for each client and refers to them instead of the 
resource request information. 

(7) Although the resource manager 2010 sends a key ID 
Specifying key information generated in the resource man 
agement DB 2020 to the client in the present embodiment, 
the key information itself may be sent to the client. In this 
case, the client may sends the key information to the Server, 
which then executes data transfer according to the key 
information. 

(8) A description has been given in the present embodi 
ment for a case where the System for managing the resources 
is connected to one PC. The present invention is not limited 
to Such a System, and may be applied to a System that 
centralizes the management of resources distributed on a 
network using one resource manager. 

FIG. 19 shows an example of a system that centralizes the 
management of resources distributed on a network using one 
resource manager. As shown in FIG. 19, network terminals 
5003 and 5004 using which the user performs an editing 
operation, a non-linear editing apparatus 5001, and a video 
server with resource managing device 5002 are connected to 
each other on the network. Note that the video server with 
resource managing device 5002 has a function of the 
resource manager 2010 described in the present embodi 
ment. 

A plurality of Systems each having the same construction 
as the non-linear editing system 1000 described in the 
present embodiment may be connected on the network. With 
this network connection, a client belonging to a non-linear 
editing System may gain access to a resource belonging to 
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another non-linear editing System. The procedures executed 
in this case is explained below. 
A client Sends a resource use request together with 

information about resource acquisition condition, acquisi 
tion period, and resource type to a resource manager of the 
nonlinear editing system to which the client belongs. When 
receiving this request and information, the resource manager 
first judges whether any of its own resources is available. If 
there is no resource available, the resource manager then 
Sends the resource use request to each resource manager of 
all the other non-linear editing Systems, requesting to use a 
resource. In response to the request, each resource manager 
judges whether its own resource corresponding to the 
requested resource type can be used. If judging So, the 
resource manager generates key information and Sends a key 
ID notification indicating the location of the key information 
to the resource manager which Sent the request to all the 
other resource managers. When receiving more than one key 
ID notification, the resource manager sends the first one to 
the client. In accordance with the received key ID 
notification, the client requests the Server of the other 
non-linear editing System that has accepted the request for 
the execution of data transfer via the resource. 

Following these procedures, the client can use a necessary 
resource that belongs to another System on the network. 

(9) In the present embodiment, a client issuing a resource 
use request Specifies its acquisition priority and use continu 
ation priority as one of the four levels. However, the number 
of levels are not limited to four. Alternatively, information 
about the acquisition priority and use continuation priority 
may be omitted. In this case, when more than one client 
issues a resource use request for the same resource, the first 
client to Send the request takes top priority over the other 
clients. The requests issued by the other clients may be 
refused or processed in order after the first client has finished 
using the resource. 

(10) Although the messages are Sent/received among a 
client, Server, and resource manager, the transfer of mes 
Sages is not particularly limited to be executed by means of 
the interproceSS communication using addresses or handles. 
The messages may be Sent/received in another way as long 
as information included in the messages can be reliably 
transferred. 

(11) In the first modification of the present embodiment, 
when the data transfer bandwidth used a client having been 
using a resource is reduced since another client has 
requested for the resource, the bandwidth is restored (i.e., 
increased) after the other client has finished using the 
resource. However, the bandwidth used by the previous 
client may be restored before the other client finishes using 
the resource. To be more specific, the available bandwidth 
will be changed with the passage of time and, therefore, 
when the available bandwidth is judged to be increased, the 
bandwidth used by the previous client may be restored or 
increased exceeding the original bandwidth. 

Second Embodiment 

FIG. 20 shows a construction of a digital video 
reproducing/recording apparatus of a Second embodiment of 
the present invention. 

The digital Video reproducing/recording apparatus is 
composed of a Video reproduction/recording executing unit 
110, a hardware resource managing unit 120, and a hardware 
controlling unit 130. The video reproduction/recording 
executing unit 110 is equipped with hardware resources. 

The video reproduction/recording executing unit 110 
includes a hard disk 111, a CODEC I 112, a CODEC II 113, 
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a Switch 114, a MIX circuit 115, a D/A converter 116, and 
an A/D converter 117. 
The hard disk 111 holds video data that has been encoded 

in the digital format, and has two channels respectively for 
reading and writing data. The CODEC I 112 encodes or 
decodes Video data, depending on a process to be executed. 
The CODEC II 113 decodes video data. The Switch 114 
Switches the direction in which Signals of Video data are 
transferred. The MIX circuit 115 executes two-channel 
reproduction whereby a Spatial composition is performed on 
the two sets of video data respectively decoded by the 
CODEC I 112 and the CODEC II 113, and also executes 
one-channel reproduction whereby only the Video data 
decoded by the CODEC II 113 is reproduced. The MIX 
circuit 115 transfers the obtained video data to the D/A 
converter 116. 

The D/A converter 116 converts the digital signals of the 
video data transferred from the MIX circuit 115 into analog 
Signals, and outputs the analog signals to an external tele 
Vision monitor So that a user can watch the Video data as 
reproduced video images. The A/D converter 117 converts 
the analog video data that is inputted by an external VTR or 
the like into digital video data, and then outputs the digital 
video data to the CODEC II 112 via the Switch 114. 
The hardware resource managing unit 120 is composed of 

a hardware resource Storing unit 121, a hardware resource 
allocation authorizing unit 123 including a hardware 
resource release requesting unit 122, and a hardware 
resource release receiving unit 124. 
The hardware resource Storing unit 121 is made up of a 

RAM or the like, and stores each state of the hardware 
resources provided for the Video reproduction/recording 
executing unit 110. Here, the hardware resources refer to the 
two channels of the hard disk 111, the CODEC I 112, and the 
CODEC II 113. 

FIG. 21 shows an initial state of a hardware resource 
management table 201 Stored in the hardware resource 
Storing unit 121. 
The hardware resource management table 201 shows a 

hardware type 202, a hardware resource 203, a flag 204, and 
a process name 205. The hardware type 202 indicates a 
device provided for the Video reproduction/recording 
executing unit 110. The hardware resource 203 indicates a 
hardware resource to be used by the Video reproduction/ 
recording executing unit 110. To be more specific, as shown 
in the table 201, the hard disk 111 can process video data 
using its two channels, one CODEC as the CODEC I 112 is 
used both for recording and reproducing the Video data, and 
another CODEC as the CODEC II 113 is used only for 
reproducing the Video data. 
The flag 204 indicates “allocated” when the hardware 

resource shown in the hardware resource 203 is currently 
being used and “unallocated” when it is not currently being 
used. The process name 205 indicates, when the hardware 
resource is currently being used, a process name depending 
on how the hardware resource is being used, that is, whether 
it is used in the recording or reproducing process. Note that 
the hardware resource management table 201 in FIG. 21 
shows its initial State and, therefore, each column of the 
process name 205 is left blank. 
The hardware resource allocation authorizing unit 123 

Stores the process name and the necessary hardware 
resources when receiving the notification of a process to be 
executed from the hardware controlling unit 130. The hard 
ware resource allocation authorizing unit 123 then judges 
whether the hardware resources to be used in the proceSS can 
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be allocated, by referring to the hardware resource manage 
ment table 201 stored in the hardware resource storing unit 
121. AS described later, there are maximum and minimum 
number of resources to be used in each process. More 
Specifically, the maximum number of resources indicates a 
desirable number of resources used in the process while the 
minimum number of resources indicates the number of 
resources that are required for the process at the minimum. 
Thus, the hardware resource allocation authorizing unit 123 
first judges whether the maximum number of resources can 
be allocated to the requested proceSS and, if not, next judges 
whether the minimum number of resources can be allocated. 
If each flag 204 associated with the requested hardware 
resources is indicated as “unallocated” in the table 201, the 
hardware resource allocation authorizing unit 123 judges 
that the maximum or minimum number of resources can be 
allocated to the requested process. 
When receiving the notification from the hardware 

resource release receiving unit 124 that a change has been 
made to the hardware resource management table 201, the 
hardware resource allocation authorizing unit 123 judges 
once again whether the hardware resources currently 
requested for the execution of the proceSS can be still 
allocated. 

If judging that the requested hardware resources can be 
allocated, the hardware resource allocation authorizing unit 
123 sets each flag 204 associated with these hardware 
resources as “allocated” as well as writing the name of 
process into the process name 205. Following this, the 
authorizing unit 123 Sends an authorization notification to 
the hardware controlling unit 130. Here, the hardware con 
trolling unit 130 is also notified of whether the authorizing 
unit 123 has authorized the maximum or minimum number 
of resources to be allocated to the process. 

Meanwhile, if judging that the requested hardware 
resources cannot be allocated, the authorizing unit 123 first 
keeps the allocation of the minimum number of resources to 
the process that is currently being executed and then judges 
whether the remaining hardware resources (i.e., the 
resources remaining after Subtracting the minimum number 
from the maximum number of resources allocated to the 
currently-executed process) can serve the requested process. 

If judging that the remaining hardware resources cannot 
Serve the requested process, the authorizing unit 123 notifies 
the hardware controlling unit 130 that the hardware 
resources cannot be allocated to the requested process. 

If the remaining hardware resources are judged to Serve 
the requested process, the hardware resource release 
requesting unit 122 notifies the hardware controlling unit 
130 of the name of the process that is currently being 
executed and of the hardware resources that need to be 
released. 

The hardware resource release receiving unit 124 receives 
the notification that Some of the hardware resources used in 
the currently-executed proceSS have been released or the 
notification that this process has ended. Upon receipt of the 
notification, the hardware resource release receiving unit 
124 sets each flag 204 associated with the released hardware 
resources as “unallocated” in the hardware resource man 
agement table 201 Stored in the hardware resource Storing 
unit 121. Also, the receiving unit 124 deletes the proceSS 
name 205 corresponding to the flag 204 indicated as “unal 
located.” After this, the receiving unit 124 sends the hard 
ware resource allocation authorizing unit 123 a notification 
that the hardware resource management table 201 has been 
updated. 

15 

25 

35 

40 

45 

50 

55 

60 

65 

30 
Upon receiving a request from the user for the execution 

of a process, the hardware controlling unit 130 Sends a 
notification of the requested process to the hardware 
resource allocation authorizing unit 123 of the hardware 
resource managing unit 120. A proceSS referred to here is a 
reproducing proceSS 131 or a recording process 132. 
The reproducing process 131 includes a necessary hard 

ware resource 133 and a hardware control process descrip 
tion 134. The recording process 132 includes a necessary 
hardware resource 135 and a hardware control process 
description 136. 
FIG.22A shows a list example of the necessary hardware 

resource 133 of the reproducing process 131. A list 301 of 
FIG. 22A shows a maximum number of resources 302 and 
a minimum number of resources 303 that are required as the 
necessary hardware resource 133. The maximum number of 
resources 302 indicates the number of resources that are 
used at the maximum in the reproducing process 131. In 
other words, in a case where the reproducing process 131 
uses the maximum number of resources, all the resources 
provided for the Video reproduction/recording executing 
unit 110 and shown in a hardware type 304 are used. 
Meanwhile, the minimum number of resources 303 indicates 
the number of resources that are required at the minimum for 
the reproducing proceSS 131. 
As shown in the list 301, when two-channel reproduction 

is executed in the reproducing process 131, the two channels 
of the hard disk 111, the CODEC I 112, and the CODEC II 
113 are used. Meanwhile, when one-channel reproduction is 
executed, one channel of the hard disk 111 and the CODEC 
II 113 are used. 

FIG. 22B shows a list example of the hardware control 
process description 134 of the reproducing proceSS 131. A 
list 305 of FIG.22B describes how the hardware controlling 
unit 130 controls the units 111 to 117 of the video 
reproduction/recording executing unit 110 So that the repro 
ducing process 131 is normally executed. The list 305 
includes descriptions 306 and 307 respectively correspond 
ing to the maximum number of resources 302 and the 
minimum number of resources 303. Each of the descriptions 
306 and 307 describes how to control the units 111 to 117 of 
the Video reproduction/recording executing unit 110. 
A detailed explanation is given for a case where the 

hardware resources are used at the maximum, by referring to 
the description 306. The two channels of the hard disk 111 
are Set for the reproducing process 131, and Video data is 
read from the hard disk 111. Each of the CODEC I 112 and 
the CODEC II 113 is set as a decoder and so decodes the 
Video data outputted from the corresponding channel. The 
Switch 114 is set So as to establish a connection between the 
CODEC I 112 and the MIX circuit 115. The MIX circuit 115 
is Set So as to pass the two sets of Video data that are 
respectively outputted from the CODEC I 112 and the 
CODEC II 113. The D/A converter 116 is set So as to convert 
the digital video data outputted from the MIX circuit 115 
into analog video data. The A/D converter 117 is not 
required in the present recording proceSS 131 and So indi 
cated as “Don’t Care.” 

Next, a detailed explanation is given for a case where the 
hardware resources are used at the minimum, by referring to 
the description 307. One channel of the hard disk 111 is set 
for the reproducing process 131, and Video data is read from 
the hard disk 111. The CODEC I 112 is not required in the 
current process and so indicated as “Don’t Care.” The 
CODEC II 113 is set as a decoder and so decodes the read 
video data. The Switch 114 and the A/D converter 117 are not 
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required in the present reproducing process 131. The MIX 
circuit 115 is Set So as to pass only the Video data outputted 
from the CODEC II 113. The D/A converter 116 is set So as 
to convert the digital video data outputted from the MIX 
circuit 115 into analog video data. 
When one-channel reproduction is executed as another 

reproducing process, the same number as the minimum 
number of resources 303 in the case of two-channel repro 
duction is indicated as the maximum number of resources 
302 in the list 301 for one-channel reproduction. Therefore, 
the same descriptions as the description 307 in the case of 
two-channel reproduction are shown in the description 306 
in the list 305 for one-channel reproduction. 

FIG. 23A shows a list example of the necessary hardware 
resource 135 of the recording process 132. A list 401 of FIG. 
23A shows a maximum number of resources 402 and a 
minimum number of resources 403 that are required as the 
necessary hardware resource 135. The numbers indicated as 
the maximum and minimum numbers of resources 402 and 
403 are the same for each hardware resource. For the 
recording proceSS 132, one channel of the hard disk 111 and 
the CODEC I 112 of the video reproduction/recording 
executing unit 110 are absolutely necessary. This is to Say, 
the recording proceSS 132 cannot be executed without any of 
these hardware resources. However, the recording proceSS 
132 does not require any more channel of the hard disk 111. 

FIG. 23B shows a list example of the hardware control 
process description 136 of the recording process 132. A list 
405 of FIG. 23B describes how the hardware controlling unit 
130 controls the units 111 to 117 of the video reproduction/ 
recording executing unit 110 during the execution of the 
recording process 132. The list 405 includes descriptions 
respectively corresponding to the maximum number of 
resources 402 and the minimum number of resources 403. 
AS Stated above, Since the maximum and minimum numbers 
of the resources 402 and 403 are the same, the descriptions 
are also the same for each case. 
A detailed explanation is given for the case of the record 

ing process 132, with reference to the descriptions. The A/D 
converter 117 is set operational So as to receive Video data 
from an external device and converts the analog signals into 
digital signals. The Switch 114 is Set So as to establish a 
connection between the CODEC I 112 and the A/D con 
verter 117, so that the video data from the A/D converter 117 
is inputted into the CODEC I 112. The CODEC I 112 is set 
as an encoder and So encodes the video data outputted from 
the A/D converter 117. One channel of the hard disk 111 is 
Set for the recording proceSS 132 and the Video data output 
ted from the CODEC I 112 is written into the hard disk 111. 
Upon receipt of an authorization notification from the 

hardware resource allocation authorizing unit 123 that the 
requested hardware resources can be allocated, the hardware 
controlling unit 130 controls the units 111 to 117 of the video 
reproduction/recording executing unit 110 according to the 
hardware control process description 134 or 136 in order to 
execute the reproducing process 131 or the recording pro 
cess 132 that is requested by the user. The number of 
hardware resources (the maximum or minimum number) to 
be used is notified in the authorization notification from the 
hardware resource allocation authorizing unit 123. 
On completion of the reproducing proceSS 131 or the 

recording process 132 by the Video reproduction/recording 
executing unit 110, the hardware controlling unit 130 noti 
fies the hardware resource release receiving unit 124 of the 
name of the process that has completed. 
When receiving the notification that the currently 

executed proceSS should be Suspended and Some of the 
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resources having been allocated to this process should be 
released, the hardware controlling unit 130 suspends the 
execution of the process and also stops the use of the notified 
hardware resources. Then, the hardware controlling unit 130 
resumes the Suspended process by controlling the remaining 
hardware resources. 

Meanwhile, when receiving the notification from the 
hardware resource allocation authorizing unit 123 that the 
requested hardware resources cannot be allocated, the hard 
ware controlling unit 130 has a display unit (not illustrated) 
display a message to notify the user that the requested 
process cannot be executed. 

Next, a detailed operation to be performed by the hard 
ware resource managing unit 120 for allocating the hardware 
resources is explained with reference to the contents Stored 
in the hardware resource Storing unit 121. 

Suppose that the hardware resource management table 
201 as shown in FIG. 21 is stored now in the hardware 
resource Storing unit 121, and that the hardware resource 
allocation authorizing unit 123 receives a request from the 
hardware controlling unit 130 for the execution of the 
reproducing process 131 based on the list 301 (see FIG. 
22A). In this case, the maximum number of resources can be 
allocated as the necessary hardware resources 302 to the 
reproducing process 131. Thus, the table 201 is updated to 
a hardware resource management table 501 as shown in FIG. 
24, and the hardware controlling unit 130 receives an 
authorization notification from the authorizing unit 123. 
With this State, Suppose that the hardware resource allo 

cation authorizing unit 123 receives a request from the 
hardware controlling unit 130 for the execution of the 
recording process 132 based on the list 401 (see FIG. 23A). 
In this case, since each flag of the channels, the CODEC I 
112, and the CODEC II 113 is indicated as “allocated,” the 
authorizing unit 123 judges that the hardware resources 
cannot be allocated to the recording process 132. Then, the 
authorizing unit 123 refers to the minimum number of 
resources as the necessary hardware resources used for the 
reproducing proceSS 131 and judges that the hardware 
resources can be allocated to the recording process 132 by 
changing the current number of resources used in the 
reproducing proceSS 131 to the minimum number. The 
hardware resource release requesting unit 122 requests the 
hardware controlling unit 130 to Stop using one channel of 
the hard disk 111 and the CODEC I 112 that are currently 
being used in the reproducing proceSS 131. In response to 
this request, the hardware controlling unit 130 stops the use 
of them and notifies the hardware resource release receiving 
unit 124 so. Thus, the table 501 is updated to a hardware 
resource management table 601 as shown in FIG. 25. 
With the contents of the hardware resource management 

table 601, the recording process 132 can be authorized to be 
executed. Therefore, the hardware resource allocation autho 
rizing unit 123 updates the table 601 to a hardware resource 
management table 701, and also notifies the hardware con 
trolling unit 130 that the reproducing process 132 can be 
resumed. 
With the operational state of the video reproduction/ 

recording executing unit 110 according to the contents of the 
table 701, the video signals flow via two separate routes as 
a signal flow 801 for the reproducing process 131 and a 
signal flow 802 for the recording process 132, as shown in 
FIG. 27. 

Accordingly, the hardware resource managing unit 120 
Supervises the State of use of each hardware resource of the 
Video reproduction/recording executing unit 110. As a result, 
each hardware resource can be effectively used. 
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The operations performed in the present embodiment are 
explained with reference to flowcharts shown in FIG. 28, 
FIG. 29, and FIG. 30. 

FIG. 28 is a flowchart of an operation performed by the 
hardware resource managing unit 120. 

First, the hardware resource allocation authorizing unit 
123 receives a request from the hardware controlling unit 
130 for the execution of the reproducing process 131 or the 
recording process 132 together with the corresponding nec 
essary hardware resources 133 or 135 (step S902). The 
authorizing unit 123 Stores the name of the requested 
process and the necessary hardware resources (step S904). 
Then, the authorizing unit 123 sets the maximum number of 
resources as the necessary hardware resources to be used in 
the requested process (step S906). 

The authorizing unit 123 judges whether the maximum 
number of hardware resources can be allocated to the 
requested process, by referring to the hardware resource 
management table Stored in the hardware resource Storing 
unit 121 (step S908). If so (“Y” in step S908), each flag of 
the hardware resources to be used is Set as “allocated” and 
the name of the requested process is written for each 
hardware resource in the hardware resource management 
table (step S910). The authorizing unit 123 notifies the 
hardware controlling unit 130 of authorization to use the 
hardware resources for the requested process and of the 
hardware resources to be used in the requested process (Step 
S912). Here, the operation by the hardware resource man 
aging unit 120 is terminated. 

Meanwhile, if judging that the necessary hardware 
resources cannot be allocated to the requested process (“N” 
in step S908), the authorizing unit 123 next judges whether 
the number of the hardware resources having been set for the 
execution of the requested process exceeds the minimum 
number of resources (step S914). If judging so (“Y” in step 
S914), the authorizing unit 123 reduces the number of 
hardware resources to be used in the process (step S916), 
and then returns to step S908. 
When judging that the number of hardware resources 

having been set is the minimum number in step S914, the 
authorizing unit 123 next judges whether the number of 
resources used in the process that is currently being executed 
is the maximum number as the necessary hardware 
resources (step S918). If not (“N” in step S918), the autho 
rizing unit 123 informs the hardware controlling unit 130 
that the hardware resources cannot be allocated to the 
requested process. On the other hand, if judging the number 
of resources used in the currently-executed process is the 
maximum number (“Y” in step S918), the authorizing unit 
132 next judges whether, if the number of resources used in 
the currently-executed process is reduced to the minimum 
number, the remaining hardware resources can Serve the 
requested process (step S922). 

If not (“N” in step S922), the authorizing unit 132 
proceeds to step S920 where it informs the hardware con 
trolling unit 130 that the hardware resources cannot be 
allocated to the requested process. Here, the operation is 
terminated. Meanwhile, if the remaining hardware resources 
are judged to serve the requested process (“Y” in step S922), 
the hardware resource release requesting unit 122 requests 
the hardware controlling unit 130 to release the related 
hardware resources that are being used in the currently 
executed process (step S924). 
Upon receipt of the notification from the hardware con 

trolling unit 130 that the related hardware resources have 
been released (“Y” in step S926), the hardware resource 
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release receiving unit 124 updates the hardware resource 
management table Stored in the hardware resource Storing 
unit 121 (step S928). Then, the operation returns to step 
S908. 

Next, an operation performed by the hardware controlling 
unit 130 is explained with reference to the flowchart of FIG. 
29. 
Upon receiving a request for the execution of a process 

from the user, the hardware controlling unit 130 informs the 
hardware resource allocation authorizing unit 123 of the 
name of the requested process (step S1002). The hardware 
controlling unit 130 then judges whether the authorizing unit 
123 has authorized the hardware resources to be used for the 
requested process (step S1004). If receiving a notification 
that the hardware resources cannot be used (“N” in step 
S1004), the hardware controlling unit 130 has the display 
unit (not illustrated) display a message to notify the user that 
the requested process cannot be executed (step S1006). 
Here, the present operation is terminated. 

If judging that the hardware resources have been autho 
rized by the authorizing unit 123 (“Y” in step S1004), the 
hardware controlling unit 130 controls the video 
reproduction/recording executing unit 110 according to each 
hardware control process description associated with the 
hardware resources to be used in the requested process (Step 
S1008). The hardware controlling unit 130 controls the 
executing unit 110 until the end of the present process (Step 
S1010). On completion of the present process, the hardware 
controlling unit 130 informs the hardware resource release 
receiving unit 124 of the hardware resources that have been 
used in that process (step S1012), and terminates the present 
operation. 
An explanation is next given to an operation performed by 

the hardware controlling unit 130 when receiving an inter 
ruption request to release the hardware resources, with 
reference to the flowchart of FIG. 30. 
Upon receipt of an interruption request from the hardware 

resource release requesting unit 122 to release the hardware 
resources (“Y” in step S1102), the hardware controlling unit 
130 Suspends the currently-executed process and StopS using 
the requested hardware resources (step S1104). Following 
this, the hardware controlling unit 130 informs the hardware 
resource release receiving unit 124 of the released hardware 
resources (step S1106). Then, the hardware controlling unit 
130 resumes the suspended process by controlling the 
remaining hardware resources allocated to the Suspended 
process (step S1108). Accordingly, the operation performed 
for the interruption request is terminated. 

It should be noted here that the video data may be 
inputted/outputted among the hard disk 111, the CODEC I 
112, and the CODEC II 113 via a network, Such as a LAN. 

Third Embodiment 

FIG. 31 shows a construction of a hardware resource 
managing unit of a digital video reproducing/recording 
apparatus of a third embodiment of the present invention. 
A hardware resource managing unit 1201 includes Storing 

units that respectively Store the contents of the hardware 
resource management table that is Stored in the hardware 
resource Storing unit 121 provided in the hardware resource 
managing unit 120 of the second embodiment. It should be 
noted here that a video reproduction/recording executing 
unit 110 and a hardware controlling unit 130 of the third 
embodiment are the same as those described in the Second 
embodiment. Therefore, explanations for these units are 
omitted in the present embodiment. 
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AS shown in FIG. 31, the hardware resource managing 
unit 1201 is composed of an all-resource storing unit 1202, 
a hardware resource allocation authorizing unit 1204 that 
includes a hardware resource release requesting unit 1203, 
an unallocated hardware resource Storing unit 1205, an 
allocated hardware resource Storing unit 1206, and a hard 
ware resource release receiving unit 1207. 

The all-resource storing unit 1202 is made up of a ROM 
or the like, and Stores the hardware resources that are 
provided for the Video reproduction/recording executing 
unit 110 and used in the processes. 

FIG. 32 shows contents stored in the all-resource storing 
unit 1202. A hardware type 1301 indicates a name of a 
hardware resource while a hardware resource 1302 indicates 
the number of the hardware resources. 
When the digital Video reproducing/recording apparatus 

is activated, the hardware resource allocation authorizing 
unit 1204 has the unallocated hardware resource storing unit 
1205 store the contents stored in the all-resource storing unit 
12O2. 
The hardware resource storing unit 1205 is made up of a 

RAM or the like, and stores hardware resources that are 
currently unallocated. Immediately after its own activation, 
the unallocated hardware resource storing unit 1205 stores 
the same contents as shown in FIG. 32. 
Upon receipt of a notification from the hardware control 

ling unit 130 of a requested process name and necessary 
hardware resources, the hardware resource allocation autho 
rizing unit 1204 stores them. Following this, the authorizing 
unit 1204 judges whether the hardware resources counted in 
the maximum or minimum number of resources to be used 
as the necessary hardware resources are Stored in the unal 
located hardware resource storing unit 1205. If they are, the 
authorizing unit 1204 deletes the related hardware resources 
from the unallocated hardware resource storing unit 1205. 
The authorizing unit 1204 then writes the related hardware 
resources into the allocated hardware resource Storing unit 
1206 as well as having the storing unit 1206 store the 
requested process name. After this, the authorizing unit 1204 
informs the hardware controlling unit 130 that the related 
hardware resources have been authorized to be used in the 
requested process. 

Meanwhile, Suppose that the hardware resources counted 
in the minimum number of resources used as the necessary 
hardware resources are not Stored in the unallocated hard 
ware resource Storing unit 1205. In this case, the authorizing 
unit 1204 judges whether, if the number of hardware 
resources that are being used for the currently-executed 
proceSS and Stored in the allocated hardware resource Storing 
unit 1206 is reduced, the minimum number of hardware 
resources required for the requested process can be allo 
cated. 

If it is judged that the minimum number of hardware 
resources cannot be allocated to the requested process, the 
authorizing unit 1204 notifies the hardware controlling unit 
130 that the requested proceSS cannot be executed. 

If the minimum number of hardware resources is judged 
to be allocated, on the other hand, the hardware resource 
release requesting unit 1203 informs the hardware control 
ling unit 130 of the hardware resources required for the 
requested process and also requests the controlling unit 130 
to release these hardware resources that are currently being 
used. 

The allocated hardware resource storing unit 1206 is 
made up of a RAM or the like, and stores a name of the 
currently-executed proceSS and the hardware resources that 
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are currently being used in that proceSS under the control of 
the hardware controlling unit 130. 
AS one example, Suppose that one-channel reproduction 

as a reproducing proceSS is currently being executed by the 
Video reproduction/recording executing unit 110. In this 
case, the allocated hardware resource Storing unit 1206 
stores the contents shown in FIG. 33A. Here, the contents 
Stored in the unallocated hardware resource Storing unit 
1205 has been updated from the contents shown in FIG. 32 
to the contents shown in FIG. 33B. 

Upon receiving a notification from the hardware control 
ling unit 130 of a requested process name (in this case, the 
recording process) and the necessary hardware resources, 
the authorizing unit 1204 refers to the contents (shown in 
FIG. 33B) stored in the unallocated hardware resource 
storing unit 1205 and informs the hardware controlling unit 
130 that the recording process can be executed using the 
hardware resources. Thus, the contents Stored in the allo 
cated hardware resource Storing unit 1206 are updated to 
contents shown in FIG. 34A. The contents stored in the 
unallocated hardware resource Storing unit 1205 are updated 
and blanked as shown in FIG. 34.B. 

The hardware resource release receiving unit 1207 
receives a notification from the hardware controlling unit 
130 of the hardware resources that have been released and 
the name of the Suspended process, or a notification of the 
name of the process that has just ended and the hardware 
resources that have been accordingly released. On receipt of 
this notification, the hardware resource release receiving 
unit 1207 deletes the related hardware resources and the 
process name from the contents Stored in the allocated 
hardware resource storing unit 1206. The receiving unit 
1207 then writes these hardware resources into the unallo 
cated hardware resource storing unit 1205. 
When both the reproducing process (one-channel 

reproduction) and the recording process have been finished 
by the Video reproduction/recording executing unit 110, the 
contents Stored in the allocated hardware resource Storing 
unit 126 are blanked. Simultaneously, the contents stored in 
the unallocated hardware resource storing unit 1205 returns 
to the initial state shown in FIG. 32. 

In the Second embodiment, the hardware resource allo 
cation authorizing unit 123 judges whether a hardware 
resource is allocated or unallocated by referring to the flag 
in the hardware resource management table Stored in the 
hardware resource Storing unit 121. In the present 
embodiment, meanwhile, the authorizing unit 1204 can 
make this judgement by referring to the contents Stored in 
the unallocated hardware resource storing unit 1205. With 
out using the flags, the hardware resource allocation autho 
rizing unit 1204 and the hardware resource release receiving 
unit 1207 respectively update the contents stored in the 
unallocated hardware resource storing unit 1205 and the 
allocated hardware resource storing unit 1206. 

Operations of the present embodiment are basically the 
Same as those of the Second embodiment and, therefore, the 
detailed explanation of the operations are omitted in the 
present embodiment. 

Fourth Embodiment 

FIG. 35 shows a construction of a hardware resource 
managing unit of a digital video reproducing/recording 
apparatus of a fourth embodiment of the present invention. 
AS shown in FIG. 35, a hardware resource managing unit 

1601 is composed of an all-resource storing unit 1602, a 
hardware resource allocation authorizing unit 1603, an unal 
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located hardware resource Storing unit 1604, and a hardware 
resource release receiving unit 1605. As is the case with the 
third embodiment, a Video reproduction/recording executing 
unit 110 and a hardware controlling unit 130 of the fourth 
embodiment are almost the same as those described in the 
Second embodiment. Therefore, explanations for these units 
are omitted in the present embodiment. The all-resource 
Storing unit 1602 is the Same as the all-resource Storing unit 
1202 of the third embodiment. 
When the digital Video reproducing/recording apparatus 

is activated, the hardware resource allocation authorizing 
unit 1603 has the unallocated hardware resource storing unit 
1604 store the contents stored in the all-resource storing unit 
1602. 

Upon receipt of a notification from the hardware control 
ling unit 130 of a requested process and necessary hardware 
resources, the authorizing unit 1603 judges whether these 
hardware resources can be allocated to the requested pro 
ceSS. If judging So, meaning that these hardware resources 
are Stored in the unallocated hardware resource Storing unit 
1604, the authorizing unit 1603 deletes the hardware 
resources from the contents Stored in the unallocated hard 
ware resource storing unit 1604. Thus, the authorizing unit 
1603 informs the hardware controlling unit 130 that the 
requested process can be executed using the necessary 
hardware resources. On the other hand, if the notified 
necessary hardware resources are not stored in the unallo 
cated hardware resource Storing unit 1604, the authorizing 
unit 1603 informs the hardware controlling unit 130 that the 
requested process cannot be executed. 

The unallocated hardware resource storing unit 1604 is 
made up of a RAM or the like, and stores the hardware 
resources that are not currently being used. 
Upon receiving a notification from the hardware control 

ling unit 130 of the name of the process that has been 
finished and the hardware resources that have been accord 
ingly released, the hardware resource release receiving unit 
1605 writes the notified hardware resources into the unal 
located hardware resource storing unit 1604. 

Immediately after the digital Video reproducing/recording 
apparatus has been activated, the unallocated hardware 
resource Storing unit 1604 Stores the same contents as shown 
in FIG. 32. With this initial state, suppose that the hardware 
resource allocation authorizing unit 1603 receives a request 
from the hardware controlling unit 130 for one channel of 
the hard disk 111 and the CODEC II 113 (reproduce-only 
device) to execute one-channel reproduction as a reproduc 
ing process. In this case, the authorizing unit 1603 deletes 
these hardware resources from the contents of the unallo 
cated hardware resource Storing unit 1604 and So updates the 
contents as shown in FIG. 33A. Also, the authorizing unit 
1603 informs the hardware controlling unit 130 that one 
channel reproduction can be executed using the necessary 
hardware resources. 

With this State, next Suppose that the authorizing unit 
1603 receives a request from the hardware controlling unit 
130 for one channel of the hard disk 111 and the CODEC I 
112 (record-only device) So as to execute the recording 
process. In this case, Since these hardware resources are 
Stored in the unallocated hardware resource Storing unit 
1604, the authorizing unit 1603 deletes these resources from 
the contents and informs the controlling unit 130 that the 
recording process can be executed using the necessary 
hardware resources. Thus, the contents of the unallocated 
hardware resource storing unit 1604 are blanked as shown in 
FIG. 34.B. After receiving the notification from the hardware 
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controlling unit 130 that the processes have been finished by 
the Video reproduction/recording executing unit 110 and the 
related hardware resources have been released, the autho 
rizing unit 1603 writes these notified hardware resources 
into the unallocated hardware resource storing unit 1604. 
Thus, the contents return to the initial state as shown in FIG. 
32. 

Next, an operation performed by the hardware resource 
managing unit 1601 is explained with reference to the 
flowchart shown in FIG. 36. 

Upon activation of the digital Video reproducing/ 
recording apparatus, the hardware resource allocation autho 
rizing unit 1603 writes the hardware resources, that are 
provided for the Video reproduction/recording executing 
unit 110 and stored in the contents of the all-resource storing 
unit 1602, into the unallocated hardware resource Storing 
unit 1604 (step S1702). 
The authorizing unit 1603 judges whether hardware 

resources are requested by the hardware controlling unit 130 
(step S1704). If not (“IN” in step S1704), the authorizing 
unit 1603 next judges whether the hardware resource release 
receiving unit 1605 has received a notification from the 
hardware controlling unit 130 that the use of the hardware 
resources has been finished (step S1706). If not (“N” in step 
S1706), the authorizing unit 1603 returns to step S1704. 
Meanwhile, if receiving the notification (“Y” in step S1706), 
the hardware resource release receiving unit 1605 writes the 
notified hardware resources into the unallocated hardware 
resource storing unit 1604 (step S1708), and returns to step 
S1704. 

If judging that the hardware resources to be used have 
been notified in step S1704, the authorizing unit 1603 next 
judges whether the notified hardware resources are Stored in 
the unallocated hardware resource storing unit 1604 (step 
S1710). If they are (“Y” in step S1710), the authorizing unit 
1603 sends an authorization notification to the hardware 
controlling unit 130, i.e., notifies that the notified hardware 
resources can be used (step S1712) and returns to Step 
S1704. If they are not stored in the unallocated hardware 
resource storing unit 1604 (“N” in step S1710), the autho 
rizing unit 1603 notifies the hardware controlling unit 130 
that the notified hardware resources cannot be used (Step 
S1714) and returns to step S1704. 

In the Second, third, and fourth embodiments, two chan 
nels are used to access the hardware resources of the Video 
reproduction/recording executing unit 110 and thus two 
CODECs are used in correspondence with the two channels. 
However, the number of channels or the number of CODECs 
are not limited to two, and three or more channels and the 
same number of CODECs may be provided. The hardware 
resource managing unit may manage the State of use 
(whether it is used or not) for each channel and each 
CODEC. With this management, not only can the reproduc 
ing process and the recording process be executed in parallel 
as described in the preceding embodiments, but also that two 
different reproducing processes can be executed in parallel. 
Moreover, the real-time format conversion process and the 
reproducing or recording process can be executed in parallel. 
In this parallel operation, an encoded format is converted 
into another encoded format in real time using two CODECs 
in the real-time format conversion process, while the repro 
ducing or recording process is executed using the remaining 
CODEC. AS another possibility, a rendering proceSS and a 
reproducing process can be executed in parallel. In the 
rendering process, Video data that has been mixed by a 
plurality of CODECs and the MIX circuit is re-recorded in 
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real time using another CODEC. Alternatively, two pro 
ceSSes out of the rendering, reproducing, and recording 
processes can be executed in parallel with efficiency. 
The construction of the digital Video reproducing/ 

recording apparatus is shown in FIG. 20 of the second 
embodiment, in FIG. 31 of the third embodiment, and in 
FIG. 35 of the fourth embodiment. However, a program 
having the functions of the hardware controlling unit and the 
hardware resource managing unit may be recorded in a 
computer-readable record medium. This program may used 
in a digital Video reproducing/recording apparatus that can 
not dynamically handle reproduction and recording of Video 
data in real time. By means of this program, the same effect 
can be achieved as in the case of the digital Video 
reproducing/recording apparatus of the present invention. 

Fifth Embodiment 

The following is a description of an example of a resource 
management System. For this resource management System, 
the resource manager 2010 and the resource management 
DB 2020 (see FIG. 5) of the resource management system 
of the first embodiment are applied to the digital video 
reproducing/recording apparatus as described in the Second 
to fourth embodiments (see FIG. 20, FIG. 31, and FIG.35). 

Note that the resource management System of the fifth 
embodiment is different from that of the first embodiment. 
More specifically, using the system of the fifth embodiment, 
a client can acquire different types of resources at one time 
and can release Some of the acquired resources and 
re-acquire the once-released resources. AS Such, the resource 
request information that the client Sends to the resource 
manager is reformed So that the client can request for a 
plurality of resources at one time. Also, new kinds of 
messages are transferred between the client and the resource 
manager So as to notify each other of information about the 
release of Some resources and the re-acquisition of the 
released resources. The following explanation will focus on 
the differences between the first and fifth embodiments. 

FIG. 37 shows hardware resources of the digital video 
reproducing/recording apparatus of the fifth embodiment 
and also shows a data flow when the hardware resources 
performs a function of digitizing and recording inputted 
video. This function is referred to as the “digitizer function 
'hereinafter. 

The digital Video reproducing/recording apparatus is 
composed of a hard disk drive 111, a CODEC 112, a 
CODEC 113, a Switch 114, a MIX circuit 115, a D/A 
converter 116, and an A/D converter 117, as its hardware 
resources. These hardware resources are the same as those in 
the Second embodiment and, therefore, an explanation for 
these resources is omitted in the present embodiment. It 
should be noted here that the resource management DB has 
resource management information for each hardware 
resource. However, for convenience of explanation, the fifth 
embodiment is described on the precondition that the hard 
disk drive 111 can be always shared. Thus, control regarding 
authorization to use the hard disk drive 111 is not described 
in the present embodiment. 

The digitizer function is realized when an application 
program Stored in a memory of the digital Video 
reproducing/recording apparatus is executed by a CPU of 
the apparatus. This application program is referred to as the 
“digitizer AP hereinafter. The digitizer AP includes a 
recording proceSS and a preview process. In the recording 
process, analog video data inputted from an external VTR or 
the like is digitized and recorded onto the hard disk. In the 
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preview process, inputted Video data is outputted to an 
external television monitor or the like. The digitizer AP 
corresponds to one client as described in the first embodi 
ment (see FIG. 5). The digitizer AP executes the preview 
process as required during the execution of the recording 
process. In accordance with an instruction from the user, the 
digitizer AP Suspends or resumes the preview process. 

For the process execution, the digitizer AP requires the 
hard disk drive 111, the CODEC 112 or 113, the Switch 114, 
the MIX circuit 115, the D/A converter 116, and the A/D 
converter 117 as seen from the data flow shown in FIG. 37. 

FIG. 38 shows a data flow when the digital video data 
recorded on the hard disk drive 111 is outputted to the 
external television monitor or the like So as to execute a 
function of Supporting the Video editing by the user. This 
function is referred to as the “editing function' hereinafter. 
The editing function is realized when an application 

program, different from the digitizer AP, Stored in a memory 
of the digital Video reproducing/recording apparatus is 
executed by a CPU of the apparatus. This application 
program is referred to as the “editor AP hereinafter. The 
editor AP also corresponds to one client as described in the 
first embodiment (see FIG. 5). 

For the proceSS execution, the editor AP requires the hard 
disk drive 111, the CODEC 112 or 113, the MIX circuit 115, 
and the D/A converter 116 as seen from the data flow shown 
in FIG. 38. 
An operation performed for the executions of the digitizer 

AP and the editor AP is explained. Here, Suppose that the 
digitizer AP is first activated before the editor AP. FIG. 39 
shows an example of a message Sequence followed when the 
digitizer AP is first activated before the editor AP. 
As shown in FIG. 39, the digitizer AP first sends a 

resource use request 6001 including resource request infor 
mation 6500 to the resource manager. The resource request 
information 6500 included in the resource use request 6001 
is explained with reference to FIG. 40. FIG. 40 shows an 
example of a data construction and contents of the resource 
request information 6500 that is referred to when a plurality 
of resources are requested at one time. 
AS shown in this figure, the resource request information 

6500 includes a client ID 6501, an object resource ID 6502, 
a number of resources 6503, an acquisition priority 6504, 
and a use continuation priority 6505. The resource request 
information 6500 is different from the resource request 
information 2500 of the first embodiment mainly in that all 
the contents except the client ID 6501 provide information 
for each object resource. Although the information about the 
valid period is omitted in the resource request information 
6500, it may be included as in the case of the first embodi 
ment. The number of resources 6503 is indicated by a 
number of resources to be used in a requested proceSS and 
not expressed as the Volume used out of the capacity of a 
resource. The number of resources 6503 replaces the maxi 
mum volume 2504 and the minimum volume 2505 in the 
first embodiment. These two different levels in volume in the 
first embodiment may be also employed in the present 
embodiment. 
The digitizer AP requires one each of the following: the 

CODEC; Switch; MIX circuit; D/A converter; and A/D 
converter. Thus, the digitizer AP Sends the resource use 
request 6001 including the resource request information 
6500 as shown in FIG. 40 to the resource manager. 
Upon receipt of the resource use request 6001, the 

resource manager refers to the resource request information 
6500 and the resource management DB, and performs the 
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resource use request receiving proceSS as described in the 
first embodiment (see in FIG. 8). 

Suppose here that the resource manager judges that the 
requested resources can be used. AS is the case with the first 
embodiment, the resource manager generates the key infor 
mation based on the resource request information, and links 
the key information with the resource management infor 
mation by adding the key ID of the generated key informa 
tion to the resource management information. Then, the 
resource manager sends a key ID notification 6002 to the 
digitizer AP. Here, the contents Stored in the resource 
management DB are shown in FIG. 41. 

FIG. 41 shows contents Stored in the resource manage 
ment DB immediately after the request for the plurality of 
resources has been accepted. AS shown in this figure, Sets of 
resource management information 6601 to 6605 are respec 
tively associated with the CODEC, the Switch 114, the MIX 
circuit 115, the D/A converter 116, and the A/D converter 
117. These sets of resource management information 6601 to 
6605 are respectively linked with sets of key information 
6611 to 6615. As can be understood, the resource manage 
ment information and the key information linked together 
have the same key ID. 
Upon receiving the key ID notification from the resource 

manager, the digitizer AP gains access to each of the 
resources via Servers and uses the resources after initializing 
information necessary for the resources. Accordingly, the 
digitizer AP executes the recording proceSS and the preview 
proceSS. 

Here, if receiving an instruction from the user to Stop the 
preview process, the digitizer AP releases the MIX circuit 
115 and the D/A converter 116 that are needed only for the 
preview process. The digitizer AP also sends a Some 
resources release notification 6003 including some 
resources release information 6700 to the resource manager. 

The some-resources release information 6700 included in 
the some-resources release notification 6003 is explained 
with reference to FIG. 42. FIG. 42 shows an example of a 
data construction and contents of the Some-resources release 
information 6700 that is referred to when Some of the 
resources having been acquired at one time are released. 
AS shown in this figure, the Some-resources release infor 

mation 6700 includes a client ID 6701, a key ID 6702, an 
object resource ID 6703, and a number of released resources 
6704. 
The client ID 6701 indicates an ID of an application 

program that releases Some of the resources that the program 
acquired at one time. The key ID 6702 indicates the key ID 
that was notified by the resource manager in response to the 
resource use request for a plurality of resources. The object 
resource ID 6703 indicates an ID specifying the released 
resource. The number of released resources 6704 indicates 
the number of resources that have been released. The 
contents of the some-resources release information 6700 
shown in FIG. 42 shows that the MIX circuit 115 and the 
D/A converter 116 have been released. 
Upon receipt of the Some-resources release notification 

6003, the resource manager refers to the some-resources 
release information 6700 and deletes each set of the key 
information that is linked with the resource management 
information related to the released resources, So that the 
resource management information is updated. As a result, 
each Set of resource management information related to the 
MIX circuit 115 and the D/A converter 116 is not linked with 
the corresponding key information. 

In the present example case, the user activates the editor 
AP after the digitizer AP has suspended the preview process. 
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Note that the digitizer AP continues to be operational after 
the activation of the editor AP. The activated editor AP sends 
the resource manager a resource use request 6004 including 
the resource request information that requests for the 
CODEC 112 or 113, the MIX circuit 115, and the D/A 
converter 116. 
Upon receiving the resource use request 6004, the 

resource manager refers to the resource request information 
and the resource management DB, and performs the 
resource use request receiving process (see in FIG. 8). The 
resource manager generates the key information based on 
the resource request information, and links the key infor 
mation with the resource management information by add 
ing the key ID of the generated key information to the 
resource management information. Then, the resource man 
ager sends a key ID notification 6005 to the editor AP. Here, 
the contents Stored in the resource management DB are 
shown in FIG. 43. 

FIG. 43 shows contents Stored in the resource manage 
ment DB in a case where the editor has been activated after 
the digitizer AP had Suspended the preview process. 
With this state, suppose that the user instructs the editor 

AP to terminate the execution. In response to the instruction 
from the user, the editor AP releases all the resources that 
have been used in the execution and Sends a resource release 
completion notification 6006 including the key IDs to the 
reSource manager. 
Upon receipt of the notification 6006, the resource man 

ager deletes all Sets of the key information Specified by the 
notified key IDS from the resource management information 
it and So updates the resource management information. 

Next suppose here that, after the editor AP has finished its 
operation, the user instructs the digitizer AP to resume the 
preview process. The digitizer AP Sends a resource use 
repeat request 6007 including resource repeat request infor 
mation 6800 to the resource manager. The resource repeat 
request information 6800 indicates that the digitizer AP 
requests for the MIX circuit 115 and the D/A converter 116 
required for the preview process in addition to the resources 
currently allocated to the digitizer AP. 

FIG. 44 shows an example of a data construction and 
contents of the resource repeat request information 6800 that 
is referred to when Some resources are needed in addition to 
the resources having been acquired at one time. AS shown in 
this figure, the resource repeat request information 6800 
includes a client ID 6801, a key ID 6802, an object resource 
ID 6803, and a number of requested resources 6804. 
The client ID 6801 indicates an ID of an application 

program that requests for the resources that were released 
for the interruption operation. The key ID 6802 indicates the 
key ID that was notified by the resource manager in response 
to the resource use request for a plurality of resources. The 
object resource ID 6803 indicates an ID specifying the 
requested resource. The number of requested resources 6804 
indicates the number of resources that are requested by the 
present application program. 
Upon receiving the resource use repeat request 6007, the 

resource manager judges whether the requested resources 
can be allocated, by referring to the resource repeat request 
information 6800 and the resource management DB. If 
judging So, the resource manager generates the key infor 
mation including the key ID that is indicated in the resource 
repeat request information, and links the key information 
with the resource management information by adding the 
key ID of the generated key information to the resource 
management information. Then, the resource manager Sends 
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the digitizer AP a request judgement notification 6008 that 
the requested resources can be used. If the resource manager 
judges that the requested resources cannot be allocated, the 
digitizer AP receives the request judgement notification that 
indicates So. Here, the contents Stored in the resource 
management DB are as shown in FIG. 43 once again. 

By means of the resource management System of the fifth 
embodiment, an application program can obtain authoriza 
tion to use a plurality of resources at one time. As a result, 
deadlock, where the application program has to wait for 
another application to finish using the resources, can be 
prevented. Additionally, after obtaining authorization to use 
resources, the application program can release Some of the 
acquired resources and re-acquire the once-released 
CSOUCCS. 

Supplementary Explanation 
In the first and fifth embodiments, the procedures for 

Sending/receiving messages among the resource manager, 
the clients, and the Servers and the procedures for the 
resource use request receiving proceSS have been described. 
However, these procedures may be recorded as computer 
programs in record media So that the programs can be 
executed by a general purpose computer or a household 
electrical appliance that has a function of executing a 
computer program. Alternatively, these recorded programs 
may be distributed via, for example, various kinds of com 
munication channels. 
The construction of the digital Video reproducing/ 

recording apparatus is shown in FIG. 20, FIG. 31, and FIG. 
35 in the second to fourth embodiments. However, a com 
puter program that has the same functions as the hardware 
controlling unit and the hardware resource managing unit 
may be recorded in a record medium and be distributed via, 
for example, various kinds of communication channels. 
AS Such a record medium, an IC card, an optical disk, a 

flexible disk, or a ROM may be used. The distributed 
computer program may be installed in a household electrical 
appliance that has a function of executing a computer 
program or in a personal computer. After the installation, the 
appliance or the personal computer can execute the com 
puter program So as to realize the function related to the 
resource management and the function as a digital video 
reproducing/recording apparatus as described in the preced 
ing embodiments. 

Although the present invention has been fully described 
by way of examples with reference to the accompanying 
drawings, it is to be noted that various changes and modi 
fications will be apparent to those skilled in the art. 
Therefore, unless Such changes and modifications depart 
from the Scope of the present invention, they should be 
construed as being included therein. 
What is claimed is: 
1. A digital Video reproducing/recording apparatus that is 

capable of executing a digital Video reproducing process and 
a digital Video recording process, the digital Video 
reproducing/recording apparatus comprising: 

a storing means for Storing encoded digital video data; 
a first CODEC for performing one of (1) encoding digital 

Video data and Storing the encoded digital Video data 
into the Storing means and (2) reading the encoded 
digital Video data from the Storing means and decoding 
the read encoded digital Video data; 

a second CODEC for reading the encoded digital video 
data from the Storing means and decoding the read 
encoded digital Video data; 

a retaining means for retaining information that specifies 
a process that is currently being executed; 
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a request receiving means for receiving a request for an 

execution of a process from a user; 
a judging means for judging whether the first and Second 
CODECs are available to both the process requested by 
the user and the proceSS currently being executed, by 
referring to the information retained in the retaining 
means, and 

an execution controlling means for controlling, if the 
judging means has judged that the first and Second 
CODECs are available to both of the processes, the 
execution of the proceSS requested by the user. 

2. The digital Video reproducing/recording apparatus of 
claim 1, 

wherein, in the digital video reproducing process, the 
encoded Video data Stored in the Storing means is 
decoded either by the first and second CODECs or only 
by the second CODEC, the decoded video data is 
mixed by a mixing circuit, and the mixed data is 
converted into analog video by a D/A converter, 

wherein, in the digital Video recording process, analog 
video is converted into digital video data by an A/D 
converter, the digital Video data is encoded by the first 
CODEC, and the encoded digital video is stored in the 
Storing means, 

wherein the retaining means retains information showing 
a current use State for each CODEC, each current use 
state showing whether the corresponding CODEC is 
being used, and 

wherein the judging means includes: 
a selecting unit for selecting at least one CODEC from 

the first and second CODECs in accordance with the 
proceSS requested by the user; and 

an allocation judging unit for judging whether each 
CODEC selected by the selecting unit is available to 
the requested process, by referring to the information 
retained in the retaining means. 

3. The digital Video reproducing/recording apparatus of 
claim 2, 

wherein the retaining means retains a process name of 
either the digital Video reproducing process or the 
digital video recording process, for each CODEC that 
is currently being used, 

wherein the request receiving means further receives 
maximum and minimum numbers of CODECs to be 
used in the requested process, the maximum number 
indicating a preferred number of CODECs required for 
the requested proceSS and the minimum number indi 
cating a lowest number of CODECs required for the 
requested process, and 

wherein the allocation judging unit includes: 
a first notifying unit for notifying, when a number of 
CODECs equal to the maximum are indicates as 
being “unallocated' by the retaining means, the 
execution controlling means that the maximum num 
ber of CODECs are available for allocation to the 
requested process, and 

a Second notifying unit for notifying, when the number 
of CODECs indicated as being “unallocated” is 
below the maximum number but at least equal to the 
minimum number, the execution controlling means 
that the minimum number of CODECs are available 
for allocation to the requested process. 
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4. The digital Video reproducing/recording apparatus of 7. The digital Video reproducing/recording apparatus of 
claim 3, claim 6, 

wherein the allocation judging unit includes: wherein the first moving unit writes a name of the 
a release requesting unit for requesting the execution 

unit to be allocated to the requested process, from the 
unallocated hardware resource retaining unit into the 
allocated hardware resource retaining unit; and 

a Second moving unit for moving, when receiving a 
notification that at least one of the first and Second 

requested process into the allocated hardware resource 
controlling means, when a number of CODECs 5 retaining unit when moving each CODEC allocated to 
equal to the minimum are indicated as being “allo- the requested proceSS from the unallocated hardware 
cated” and this minimum number of CODECs are resource retaining unit into the allocated hardware 
judged to be available to the requested proceSS if a reSource retaining unit, 
number of CODECs used in a currently-executed wherein the allocation judging unit includes: 
proceSS is changed to the minimum number for the 1O a release requesting unit for requesting the execution 
currently-executed process, to release the minimum controlling means, when a number of CODECs 
number of CODECs for the requested process; and equal to the minimum required for the requested 

a third notifying unit for notifying, when the execution proceSS is retained in the allocated hardware resource 
controlling means has released the minimum number retaining unit and this minimum number of CODECs 
of CODECs for the requested process, the execution are judged to be available for allocation to the 
controlling means that the minimum number of requested process if a number of CODECs used in a 
CODECs for the requested process is available for currently-executed proceSS is changed to the mini 
allocation to the requested process. mum number for the currently-executed process, to 

5. The digital Video reproducing/recording apparatus of release the minimum number for the requested pro 
claim 2, 2O ceSS; and 

wherein the retaining means includes: a third notifying unit for notifying, when the execution 
an unallocated hardware resource retaining unit for controlling means has released the minimum number 

retaining information about each CODEC that is of CODECs for the requested process and the second 
currently unallocated; moving unit moves each released CODEC from the 

s 25 an allocated hardware resource retaining unit for retain- allocated hardware resource retaining unit into the 
ing information about each CODEC that is currently unallocated hardware resource retaining unit, the 
allocated: execution controlling means that the minimum num 

a first moving unit for moving the information about ber of CODECs for the requested process are avail 
each CODEC that isjudged by the allocation judging able for allocation to the requested process. 

8. The digital Video reproducing/recording apparatus of 
claim 2, 

wherein the retaining means includes: 
an unallocated hardware resource retaining unit for 

retaining information for each CODEC that is cur 
CODECs has been released, the CODEC from the 35 rently unallocated; 
allocated hardware resource retaining unit into the a deleting unit for deleting the information about each 
unallocated hardware resource retaining unit, CODEC that is judged by the allocation judging unit 

wherein the allocation judging unit authorizes alloca- to be available to the requested process, from the 
tion of each CODEC selected by the selecting unit 40 unallocated hardware CSOUCC retaining unit; 
when the information about the CODEC is retained a writing unit for writing, when receiving a notification 
in the unallocated hardware resource retaining unit. that each allocated CODEC has been released, the 

6. The digital Video reproducing/recording apparatus of CODEC into the unallocated hardware resource 
claim 5, retaining unit, 

wherein the allocation judging unit authorizes alloca 
tion of each CODEC to the requested process when 
the CODEC is retained in the unallocated hardware 
resource retaining unit. 

9. A digital Video reproducing/recording apparatus that is 
capable of executing a digital Video reproducing process and 
a digital Video recording process, the digital Video 
reproducing/recording apparatus comprising: 

a storing means for Storing encoded digital video data; 
a plurality of first CODECs that each perform one of (1) 

encoding digital Video data and Storing the encoded 
digital video data into the storing means and (2) reading 
the encoded digital Video data from the Storing means 
and decoding the read encoded digital Video data; 

a plurality of second CODECs that each read the encoded 

wherein the request receiving means further receives 45 
maximum and minimum numbers of CODECs to be 
used in the requested process, the maximum number 
indicating a preferred number of CODECs required for 
the requested proceSS and the minimum number indi 
cating a lowest number of CODECs required for the 50 
requested process, and 

wherein the allocation judging unit includes: 
a first notifying unit for notifying, when a number of 
CODECs equal to the maximum are retained in the 
unallocated hardware resource retaining unit, the 55 
execution controlling means that the maximum num 
ber of CODECs are available for allocation to the 
requested process, and 

a Second notifying unit for notifying, when the number 
of CODECs retained in the unallocated hardware 60 digital Video data from the Storing means and decode 
resource retaining unit is below the maximum num- the read encoded digital Video data; 
ber but a number of CODECs retained in the unal- a retaining means for retaining information that Specifies 
located hardware resource retaining unit is at least a process that is currently being executed; 
equal to the minimum number, the execution con- a request receiving means for receiving a request for an 
trolling means that the minimum number of 65 execution of a process from a user; 
CODECs for the requested process are available for a judging means for judging whether the first and Second 
allocation. CODECs are available to both the process requested by 
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the user and the process currently being executed, by 
referring to the information retained in the retaining 
means, and 

an execution controlling means for controlling, if the 
judging means has judged that the first and Second 
CODECs are available to both of the processes, the 
execution of the proceSS requested by the user. 

10. A computer readable record medium used in a digital 
Video reproducing/recording apparatus that comprises: 

a storing means for Storing encoded digital video data; 
a first CODEC for performing one of (1) encoding digital 

Video data and Storing the encoded digital Video data 
into the Storing means and (2) reading the encoded 
digital Video data from the Storing means and decoding 
the read encoded digital Video data; and 

a second CODEC for reading the encoded digital video 
data from the Storing means and decoding the read 
encoded digital Video data, the computer readable 
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record medium including a program that has a com 
puter perform functions of the following means: 

a retaining means for retaining information that Specifies 
a process that is currently being executed; 

a request receiving means for receiving a request for an 
execution of a process from a user; 

a judging means for judging whether the first and Second 
CODECs are available to both the process requested by 
the user and the proceSS currently being executed, by 
referring to the information retained in the retaining 
means, and 

an execution controlling means for controlling, if the 
judging means has judged that the first and Second 
CODECs are available to both of the processes, the 
execution of the proceSS requested by the user. 
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