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Description
Title of Invention: AN APPARATUS FOR INGESTING DATA TO

A SERVER

Technical Field
[0001] The present invention relates to an apparatus for ingesting data to a server system.

Background Art
[0002] With the spread of communication networks and advancement in computer

technology, uploading, i.e. ingesting, of data from a terminal to a server via a commu

nication network is frequently performed.

[0003] When ingesting data of a plurality of scenes recorded by a plurality of camcorders

located at a live sport telecast and the like from a terminal to an image server, for

example, in a case in which it is necessary that an operator immediately plays and edits

the video data written in the image server using a high speed video recorder/player, the

terminal is required to ingest the data to a storage of the image server maintaining real

time writing speed even if the data is large.

[0004] In a case where the data is ingested to a storage of a server to which a plurality of

terminals are connected, random access to the server by other terminals can tem

porarily increase the load to be greater than expected. If a writing speed at which the

server writes the data into the storage becomes slower due to this load, the server may

not maintain real-time processing, and it is not possible to continue ingestion

processing itself in some cases.

[0005] As one solution for uploading data without fail, there is a technique in which, when

handling large data, an amount of a space in a storage of a server is checked and the

data is ingested only when the storage of the server has a free space. However, real

time processing cannot be carried out in this case (see patent literature 1).

[0006] Alternatively, a technique with which data is ingested twice can be used in order to

make a backup. However, in this case, additional storage is required to be prepared

with a writing speed and a capacity comparable to the server, which increases

complexity and cost of the system. In addition, when the data that has been saved as a

backup is used, it is not possible to carry out follow-up playback/editing because it is

necessary to switch to data to be edited. This significantly reduces user- friendliness.

[0007] Other techniques relating to the data ingestion are disclosed in patent literature 2,

patent literature 3, and patent literature 4.

Citation List

Patent Literature
[0008] PTL 1: Japanese Unexamined Patent Application Publication No. 2002-35 1784.



PTL 2 : United States Patent No. 654992.

PTL 3 : Japanese Unexamined Patent Application Publication No. HlO- 134079.

PTL 4 : Japanese Unexamined Patent Application Publication No. H20- 19979.

Summary of Invention

Technical Problem
[0009] In the current situation, it is necessary to avoid an overflow that can occur during

ingestion by a workflow such as restricting access to a server during ingestion, and a

technique for minimizing a range and time for such a restriction is desired to allow

automatic recovery when ingestion is aborted.

[0010] In view of the above problems, it is an object of the present invention to provide an

ingesting apparatus capable of ingesting data to a server without any access restriction.

Solution to Problem
[001 1] In accordance with one aspect of the present invention, there is provided an ingesting

apparatus including: an input unit for inputting data; a data retaining unit for retaining

the data; a data writing unit for writing the data into a storing unit of a server; a server

monitoring unit for monitoring a writing state of the data written into the storing unit.

The data writing unit suspends an operation of writing the data inputted through the

input unit into the storing unit, if the server monitoring unit determines that the writing

state is below a predetermined state when the data inputted through the input unit is

written into the storing unit. While the writing operation is suspended, the data

inputted through the input unit is retained by the data retaining unit, and the data

writing unit secures a space in the storing unit for writing the data retained by the data

retaining unit. The data writing unit resumes the writing operation of the data inputted

through the input unit into the storing unit, if the server monitoring unit determines that

the writing state is restored to the predetermined state, and the data writing unit writes

the data retained by the data retaining unit into the space that has been secured in the

storing unit at a predetermined timing.

[0012] In some cases, when the writing speed at which the storing unit of the server writes

becomes lower than the speed at which the data is transmitted to the server, for

example, due to a large number of accesses to the server or a sudden increase in traffic,

failure or such can occur in a buffer of the ingesting apparatus, and ingestion itself may

be aborted. In contrast, according to the ingesting apparatus of the present invention,

the server monitoring unit monitors the writing state of the storing unit (server storage)

of the server. When the speed at which the storing unit of the server writes decreases

below the speed at which the data is transmitted to the server, for example, the data

that is continuously inputted is quickly evacuated to the data retaining unit (local

storage). Then, the transmission of the continuously inputted data to the server is im-



mediately resumed when the writing state of the server is determined to be restored, for

example, when the speed at which the storing unit of the server writes is determined to

be restored to or above the speed at which the data is transmitted to the server. A c

cordingly, it is possible to continue ingestion while avoiding a failure in the buffer.

Further, as the data retained in the data retaining unit is transmitted to the server at a

predetermined timing and written into the space of the storing unit of the server, the

data inputted through the input unit can ultimately be stored in the storing unit of the

server appropriately. Therefore, it is possible to carry out ingestion of data to a server

with a simple configuration while maintaining reliability and stability, without any

access restriction and such, even when the data is continuous and large, and is desired

to be processed in real time. The predetermined timing may be determined according

to an actual implementation, and may be, for example, a time point at which the

writing state of the server is determined to be sufficiently restored, a time point at

which the writing speed at which the data is written into the storing unit of the server is

determined to be restored to a level considerably faster than the transmission speed at

which the data is transmitted to the server, or a time point at which ingestion is

completed. The writing state may include not only the writing speed, but also the

presence of an error in the writing to the storing unit, for example, and can be de

termined according to an actual implementation. Further, the writing state of the server

can be a speed at which the data is written into the storing unit of the server, and the

predetermined state can be a speed at which the data is transmitted to the server. With

this, it is possible to avoid aborting ingestion itself due to a failure in the transmit

buffer.

[0013] Further, the ingesting apparatus according to the present invention can be such that

the space secured in the storing unit is a space between a first position and a second

position, and the data retained by the data retaining unit is written into the space. The

first position may be a position at which a last block of data that has been written into

the storing unit immediately before the data writing unit suspends the writing operation

is stored. The second position may be a position at which a first block of data written

into the storing unit immediately after the data writing unit has resumed the writing

operation is stored.

[0014] With this configuration, the inputted data can ultimately be stored in the space

secured in the storing unit of the server appropriately.

[0015] Further, the ingesting apparatus according to the present invention can be such that

the data retaining unit adds a piece of information, for identifying a last block of data

that has been written into the storing unit immediately before the data writing unit

suspends the writing operation, to a head of the data retained by the data retaining unit

while the writing operation is suspended, and adds another piece of information, for



identifying a first block of data written into the storing unit immediately after the data

writing unit has resumed the writing operation, to an end of the data.

[0016] With this configuration, the ingesting apparatus according to the present invention

can add information to the data evacuated to the data retaining unit, the information for

identifying the space secured in the storing unit to which the evacuated data is to be

restored. With this, the data evacuated to the data retaining unit can be appropriately

restored in its proper position in the space in the storing unit.

[0017] Further, the ingesting apparatus according to the present invention can be such that

the data writing unit includes a buffer unit that temporarily retains the data before

writing the data into the storing unit, and the server monitoring unit monitors a free

space of the buffer unit, and determines that the writing state of the server is below the

predetermined state when the free space of the buffer unit is above a predetermined

value. Further, the ingesting apparatus according to the present invention can be such

that the writing state of the data written into the storing unit may be represented by a

writing speed at which the data is written into the storing unit, and the predetermined

state may be indicated by a predetermined speed at which the data is written into the

storing unit.

[0018] With this configuration, the ingesting apparatus according to the present invention

can appropriately monitor the writing state of the data written into the storing unit of

the server.

[0019] Further, the ingesting apparatus according to the present invention can further

include a data amount reducing unit that reduces an amount of the data, and can be

such that, while the writing operation is suspended, the data amount reducing unit

reduces the amount of the data that is continuously inputted through the input unit, and

the data writing unit writes the data whose amount of data has been reduced into the

space secured in the storing unit.

[0020] With this configuration, even if the server is in a state in which the data cannot be

received, the ingesting apparatus according to the present invention can transmit the

data whose amount of data has been reduced to the server even while the data is

evacuated to the local. Therefore, when other terminals access the server and request

the data that has been evacuated to the local, the data whose amount of data has been

reduced can be transmitted.

[0021] In accordance with another aspect of the present invention, there is provided an

ingesting system comprising a server and an ingesting apparatus, wherein the server

comprises a storing unit, and the ingesting apparatus comprises: an input unit for

inputting data therethrough; a data retaining unit for retaining the data; a data writing

unit for writing the data into a storing unit of the server; and a server monitoring unit

for monitoring a writing state of the data written into the storing unit, wherein the data



writing unit suspends an operation of writing the data inputted through the input unit

into the storing unit, if the server monitoring unit determines that the writing state is

below a predetermined state when the data inputted through the input unit is written

into the storing unit, while the writing operation is suspended, the data inputted

through the input unit is retained by the data retaining unit, and the data writing unit

secures a space in the storing unit for writing the data retained by the data retaining

unit, wherein the data writing unit resumes the writing operation of the data inputted

through the input unit into the storing unit, if the server monitoring unit determines that

the writing state is restored to the predetermined state, and wherein the data writing

unit writes the data retained by the data retaining unit into the space that has been

secured in the storing unit at a predetermined timing.

[0022] With this configuration, the ingesting system according to the present invention can

ingest data to a server without any access restriction.

[0023] Further, in the ingesting system according to the present invention, the server may

transmit dummy data when the data that has been retained in the retaining unit but not

written in the storing unit is requested.

[0024] With this configuration, the ingesting system according to the present embodiment

can notify that the data is temporarily evacuated and not lost due to abortion of

ingestion, when a different terminal accesses the server and requests data that is being

evacuated to the local storage, for example.

Advantageous Effects of Invention

[0025] According to the present invention, it is possible to ingest data to a server without

any access restriction.

Brief Description of Drawings
[0026] [fig. I]FIG. 1 shows a schematic diagram of an information system including an

ingesting apparatus according to a representative embodiment of the present invention;

[fig.2]FIG. 2 shows a schematic diagram illustrating the information system of FIG. 1,

in which the ingesting apparatus evacuates the data to a local as a load on a server to

which data is being ingested has increased;

[fig.3]FIG. 3 shows a schematic diagram of the ingesting apparatus according to a rep

resentative embodiment;

[fig.4]FIG. 4 shows a block diagram illustrating a hardware configuration of the

ingesting apparatus of FIG. 1;

[fig.5]FIG. 5 shows a functional configuration diagram of the ingesting apparatus

according to a first embodiment;

[fig.6]FIG. 6 shows a diagram illustrating one example of data of an evacuation

header;



[fig.7]FIG. 7 shows a diagram illustrating one example of a structure of the data of the

evacuation header;

[fig.8]FIG. 8 shows a flow chart illustrating an operation of the ingesting apparatus of

FIG. 5;

[fig.9A]FIG. 9A shows a diagram illustrating how the ingesting apparatus of FIG. 5

evacuates a portion of the data to be transmitted to the server on the local;

[fig.9B]FIG. 9B shows a diagram illustrating an operation of the ingesting apparatus of

FIG. 5, in which the ingesting apparatus restores the portion of the data that has been

evacuated to a storing unit in the server;

[fig. 1O]FIG. 10 shows a functional configuration diagram of the ingesting apparatus

according to a second embodiment;

[fig. 11]FIG. 11 shows a flow chart illustrating an operation of the ingesting apparatus

of FIG. 10;

[fig. 12]FIG. 12 shows a diagram illustrating how the ingesting apparatus of FIG. 10

transmits low resolution data to a server in parallel and stores the low resolution data in

a position from which high resolution has been evacuated;

[fig. 13]FIG. 13 shows a flow chart illustrating an operation of the ingesting apparatus

according to a third embodiment; and

[fig. 14]FIG. 14 shows a diagram illustrating how the ingesting apparatus of FIG. 13

stores, in the server, low resolution data in a position from which high resolution has

been evacuated.

Description of Embodiments
[0027] The following describes an embodiment of ingesting apparatus according to the

present invention, with reference to the drawings.

[0028] <First Embodiment

FIG. 1 and FIG. 2 show a schematic diagram of an information system including an

ingesting apparatus according to a representative embodiment of the present invention.

The information processing system can be configured, for example, as a moving image

editing/recording system. Referring to FIG. 1, the information processing system is

provided with camcorders 121-123 that take images of, for example, an event such as a

soccer game or a reporting site and output video data of the images in real time, an

ingesting apparatus 100 of a representative embodiment that, when the video data is

inputted from the camcorders 121-123, transmits in real time to a server, for example,

a server 300 connected via a network and writes into a storage of the server 300 (herein

also referred to as "ingest(s)"), and other terminals 200 and 400 that access the server

300 via the network and record and edit the data stored in the server 300. The ingesting

apparatus 100 that transmits the video data and ingests the data, includes a data



retaining unit 361 configured with, for example, a hard disk as a local storage for

retaining the video data as needed. The server 300 includes a data storing unit 302

configured with, for example, a hard disk as a server storage for storing the video data

that has been ingested and a CPU (not shown) that controls the entire operation.

[0029] The video data inputted by the ingesting apparatus 100 from the camcorders 121-123

is, for example, the video data of the images of an event such as a soccer game or a

reporting site that are transmitted continuously in real time. The ingesting apparatus

100 ingests the video data inputted continuously in real time from the camcorders

121-123 into the server 300, and writes the data into the data storing unit 302 of a

server. In the following explanation, the video data inputted from the camcorders

121-123 is taken as an example of the data that the ingesting apparatus 100 inputs and

writes into the data storing unit 302 of the server 300. However, the data that the

ingesting apparatus 100 inputs and writes into the data storing unit 302 of the server

300 is not limited to such an example, but may include any type of data such as audio

data and program data in addition to video data. Further, video data and audio data that

are played by a different playback apparatus that is not shown in the drawing, video

data, audio data, program data and the like that are transmitted via a different network

may be inputted and written by the ingesting apparatus 100 into the storage of a des

tination server.

[0030] When network traffic is not heavy and the load on the server 300 is small, a writing

speed at which the video data is written into the data storing unit 302 of the server 300

can be maintained at a predetermined speed, for example, substantially in real time. In

this case, as shown by arrow A in FIG. 1, the video data is smoothly transmitted from

the ingesting apparatus 100 to the server 300. Here, a case is considered in which, as

shown by arrow B in FIG. 2, for example, the traffic suddenly increases or the load on

the server 300 increases due to, for example, accesses from terminals 200, 400 to the

server 300, and therefore the writing speed at which the server 300 writes the video

data into the data storing unit 302 cannot be maintained at the predetermined speed.

Conventionally, when the writing speed at which the data is written into the storage of

the server decreases below the transmission speed at which the data is transmitted to

the server, failure or such often occurs in a buffer of the ingesting apparatus, thereby

ingestion itself is aborted.

[0031] The ingesting apparatus 100 according to the present embodiment is such that, when

it is detected that the server 300 cannot maintain the writing speed at which the video

data is being written into the data storing unit 302 at the predetermined speed, for

example, substantial real time, the video data that is being continuously inputted from

the camcorders 121-123 in substantial real time is retained by the data retaining unit

361, instead of being transmitted to the server 300, as shown by an arrow C. Further,



while the writing operation of the data to the storing unit 302 is suspended, a space into

which the data retained by the data retaining unit 361 can be written afterwards is

secured into the storing unit 302. Then, when it is detected that the writing speed at

which the video data is written into the data storing unit 302 of the server 300 is

restored to the predetermined speed, again, the video data that is being continuously

inputted from the camcorders 121-123 in substantial real time is transmitted to the data

storing unit 302 of the server 300, as shown by arrow A in FIG. 1, to be written into a

space secured in the data storing unit 302 of the server 300. With this, it is possible to

avoid aborting ingestion to the server 300 due to the reduction of the writing speed of

the data storing unit 302.

[0032] Further, the video data that has been continuously inputted from the camcorders

121-123 and retained by the data retaining unit 361 instead of being stored in the data

storing unit 302 of the server 300 while the writing speed of the server 300 is de

termined to be lower than the predetermined speed, is transmitted to the server 300 and

written into the space secured in the data storing unit 302 of the server at a prede

termined timing, for example, when the writing speed of the server 300 is sufficiently

restored or when ingestion is completed. The space secured in the data storing unit 302

is a space between a position at which a last block of data, which has been transmitted

to the server 300 and stored in the data storing unit 302 of the server 300 immediately

before the ingesting apparatus 100 suspends the transmission, is stored, and a position

at which a first block of data, which is stored in the data storing unit 302 immediately

after the ingesting apparatus 100 has resumed the transmission, is stored. In this

manner, the ingesting apparatus 100 carries out ingestion of data to a server with a

simple configuration while maintaining reliability and stability, without any access re

striction and such, even when the data is continuous and large, and is desired to be

processed in real time. For the sake of simplicity, the data that the ingesting apparatus

100 ingests to the server 300 is described as the video data. However, the present

invention is not limited to this, and audio data, program data, signals and such can also

be ingested to the server 300 along with or independently from the video data, for

example.

[0033] FIG. 3 shows a schematic diagram of the ingesting apparatus 100 according to the

representative embodiment. Referring to FIG. 3, the ingesting apparatus 100 is

provided with a main body 101 and a storage 361 connected to the main body 101, and

the camcorders 121-123 and a decoder/monitor 134 are connected to the main body

101.

[0034] The ingesting apparatus 100 and each component are connected by, for example, a

LAN (Local Area Network) that connects the main body 101 and the storage 361, a

coaxial cable 124 that connects the main body 101 and the camcorders 121-123, a



cable 138 that connects the main body 101 and the decoder/monitor 134. However, the

connection form is not limited to this example, and the ingesting apparatus 100 and the

components can be connected by a different wired connection (for example, a fibre

channel) or by a wireless connection.

[0035] The main body 101 transmits, for example, moving image signals that have been

received from the camcorders 121-123 as video data or moving image data to an

external terminal such as the server 300. The main body 101 also transmits the moving

image signals to the decoder/monitor 134. The decoder/monitor 134 displays the

moving image based on the moving image signals transmitted from the main body 101.

As used herein, the "moving image" includes a "still image".

[0036] FIG. 4 shows a block diagram illustrating a hardware configuration of the ingesting

apparatus 100 of the present embodiment. Referring to FIG. 4 along with FIG. 1 to

FIG. 3, the ingesting apparatus 100 is provided with the main body 101 and the storage

361 connected to the main body 101 via a LAN 141, and the camcorders 121-123,

splitters 321-323, and the decoder/monitor 134 (FIG. 3) are connected to the ingesting

apparatus 100. An input unit 315 is for inputting data that is transmitted from the

camcorders 121-123.

[0037] The main body 101 is configured by encoders 311-313, a decoder 341 connected to

the decoder/monitor 134, a transmitter/receiver unit 350, a CPU (Central Processing

Unit) 371, a memory 381, and such, and each of these components are connected by

some kind of bus so as to be able to communicate.

[0038] The encoders 311-313 each encode moving image signals transmitted from the

splitters 321-323, and create encoded moving image data. Further, the encoders

311-313 can read and encode a moving image signal stored in the storage 361. In a

first embodiment as later described, the encoders 311-313 are not activated, and the

video data inputted from the camcorders 121-123 are transmitted via the transmitter/

receiver unit 350 to the external terminal such as the server 300 as a destination of

ingestion. However, in a second embodiment and a third embodiment as later

described, both or one of uncompressed video data that is inputted from the

camcorders 121-123 (also referred to as "high resolution data") and video data whose

amount is reduced by the encoders 311-313 (also referred to as "low resolution data")

are transmitted in some cases. In such a case, the encoders 311-313 can compress the

data using any method, as long as the decoder of the server 300 is compatible, such as

DV codec for creating intra-frame coded data and MPEG, H.264/AVC system, DVC,

DVCPRO, DVCPROHD, JPEG, and JPEG 2000, for creating inter-frame predictive

coded data, depending on an actual implementation. While the present embodiment is

described taking an example in which the uncompressed video data is high resolution

data and the compressed video data is low resolution data, the present invention is not



limited to such an example. What is required is that the data amount of the low

resolution data is reduced from the data amount of the high resolution data, and the

high resolution data may be compressed data, for example. In this case, it is desirable

that both the high resolution data and the low resolution data are encoded using the

same encoding method.

[0039] The decoder 341 reads the encoded moving image data from the storage 361,

decodes the data, and transmits the decoded moving image signals to a display

controller (not shown) and such.

[0040] The transmitter/receiver unit 350 transmits and receives the data, according to a

control by the CPU 371, from and to an external terminal such as the server 300 and

the terminals 200 and 400, for example. Further, the transmitter/receiver unit 350 is

provided with a transmission buffer unit 351 that temporarily stores data immediately

before the data is transmitted to other terminals.

[0041] For example, when continuously transmitting the video data and/or the audio data to

the server 300, if the writing of the video data and/or the audio data into the data

storing unit 302 of the server 300 is carried out smoothly, and if the writing speed at

which the video data and/or the audio data is written into the data storing unit 302 is

maintained equal to or faster than the transmission speed at which the video data and/

or the audio data is transmitted to the server 300, the video data and/or the audio data

stored in the buffer unit 351 is sequentially written into the data storing unit 302 of the

server 300. Therefore, a space of the transmission buffer unit 351 used for storing the

data becomes immediately open, and the transmission buffer unit 351 remains sub

stantially empty. In contrast, when a load on the server 300 increases, and if the writing

speed at which the video data and/or the audio data is written into the data storing unit

302 decreases below the transmission speed at which the video data and/or the audio

data is continuously transmitted to the server 300, an amount of the data stored in the

transmission buffer unit 351 gradually increases. When the ingesting apparatus 100

transmits large data such as the video data to a different terminal, in the representative

embodiment, the CPU 371 monitors a free space of the transmission buffer unit 351,

and determines a writing state of the data written into a storage of the destination

terminal.

[0042] The storage 361 is configured by a hard disk, for example, and stores a program that

is executed on the CPU 37 1 and the encoded moving image data transmitted from the

encoders 3 11-313 as needed. Further, the storage 361 can be provided both or either in

ternally or externally to the main body 101.

[0043] The CPU 371 reads the program stored in the memory 381 and carries out various

processes. Examples of the program executed by the CPU 371 include applications for

editing and playing the moving image data, and an OS (Operating System) for con-



trolling the devices that are connected to the bus.

[0044] The memory 381 stores the program that is read from the storage 361. Examples of

the program include applications for editing and playing the moving image data, and

an OS for controlling the devices that are connected to the bus. Further, the memory

381 can store the moving image signals and the moving image data transmitted from

the devices connected to the bus.

[0045] FIG. 5 shows a functional configuration diagram of the ingesting apparatus according

to the first embodiment. Referring to FIG. 5 along with FIG. 4, the ingesting apparatus

of the present embodiment carries out functions of each of an input unit 11, a data

writing unit 12, a server monitoring unit 15, a data retaining unit 14, and a controlling

unit 16, by the components shown in FIG. 4 in cooperate with the program. By these

components, the controlling unit 16 carries out (1) a destination monitoring function

for monitoring a writing state of a destination server when transmitting real-time

continuous data, (2) a data evacuation and server reservation function for evacuating

the data that is continuously inputted to the ingesting apparatus, i.e., a local storage

(the data retaining unit 14) instead of transmitting the data to the server when the

writing speed of the destination server is determined to be lower than the prede

termined speed, and for reserving a space for the evacuated data in the server storage,

(3) a transmission resuming function for resuming the transmission of the data that is

continuously inputted to the server when the writing speed of the destination server is

determined to be restored, and (4) a data restoration function for transmitting the data

that has been evacuated to the local storage to the server at a predetermined timing, and

for writing the data at a predetermined position in the server. In the present em

bodiment, the input unit 11 can be configured by the input unit 315, the data writing

unit 12 can be configured by the transmitter/receiver unit 350, the data retaining unit

14 can be configured by the storage 361, the server monitoring unit 15 can be

configured by the transmission buffer unit 351 and the CPU 371 that monitors the

amount of the data stored in the transmission buffer unit 351 and the controlling unit

16 can be configured by the CPU 371, for example. The storing unit 32 of the server

can be configured by, for example, the data storing unit 302 such as a hard disk. In the

present embodiment, essential components in the configuration of the ingesting

apparatus 100 described with reference to FIG. 3 and FIG. 4 are the CPU 371, the

input unit 315, the transmitter/receiver unit 350, the transmission buffer unit 351, and

the storage 361.

[0046] (1) Destination Monitoring Function

The CPU 371 that configures the controlling unit 16 monitors a data writing state of

a storage of the server 300 as a destination, i.e., the storing unit 32 (the data storing

unit 302) using the server monitoring unit 15. When the data is inputted continuously



in real time, if the writing speed at which the data is written into the storing unit 32

decreases below the predetermined speed, for example, the transmission speed at

which the data is transmitted to the server, the amount of the data stored in the

transmission buffer unit 351 increases. If such a situation is maintained, failure or such

occurs in the transmission buffer unit 351 and the data that is continuously inputted

through the input unit 11 is lost, for example, and thus ingestion itself is aborted. The

server monitoring unit 15 can monitor the amount of the data stored in the transmission

buffer unit 351 to monitor the data writing state of the storing unit 32 of the server 300.

With the destination monitoring function, it is possible to monitor the data writing state

of the storing unit 32 of the server 300 as the destination, and to take appropriate

measures before a failure occurs in the buffer.

[0047] (2) Data Evacuation And Server Reservation Function

When the data writing unit 12 transmits the data continuously inputted through the

input unit 11 to the server 300 via the network to store the transmitted data in the

storing unit 32 of the server 300, the CPU 371 that configures the controlling unit 16

monitors the writing state of the server 300, which is monitored by the server

monitoring unit 15. When the server monitoring unit 15 determines that the writing

state of the server 300 is below a predetermined state, the CPU 37 1 immediately

causes the data writing unit 12 to suspend the transmission of the data continuously

inputted through the input unit 11 to the server 300. Further, the data continuously

inputted through the input unit 11 is retained by the data retaining unit 14, from a block

succeeding a last block of the data that has been continuously inputted through the

input unit 11, transmitted to the server 300 by the data writing unit 12, and stored in

the storing unit 32 of the server 300. With this, it is possible to avoid the failure in the

transmission buffer, and to evacuate the data continuously inputted through the input

unit 11 to the local storage.

[0048] In order to realize the data restoration function, it is necessary to reserve a free space

for an amount of the data evacuated to the local data retaining unit 14 in the storing

unit 32 of the server 300. Then, it is necessary for the local to store a starting position

and a size of the evacuated data so that the data evacuated to the local can be later

restored in the space reserved in the storing unit 32 of the server.

[0049] The ingesting apparatus according to the present embodiment specifies the last block

of the data that has been stored in the storing unit 32 of the server immediately before

the transmission is suspended using, for example, a file pointer, and reserves a space so

that the data evacuated to the local can be later restored in a storage of the server 300.

Further, a header for identification (herein referred to as an "evacuation header") is

created at a head of a data block that is first written when the data that has been con

tinuously inputted through the input unit 11 is evacuated to the local, so that the data



evacuated to the local can be later restored in the space reserved and secured in the

storing unit 32 of the server.

[0050] In the evacuation header, information necessary for later restoring the evacuated data

in the space reserved and secured in the server 300 is recorded. For example, a position

of the data block from which the evacuation has started and a size of the evacuated

data can be recorded in the evacuation header. One example of the evacuation header

is shown in FIG. 6, and one example of a data structure of the evacuation header is

shown in FIG. 7.

[0051] As shown in FIG. 6 and FIG. 7, in the evacuation header, a file pointer of the last

block of the data that has been written into the storing unit 32 of the server 300 im

mediately before the transmission is suspended, and information such as the size of the

data evacuated to the data retaining unit 14 are recorded. When evacuating the data

continuously inputted through the input unit 11, the data which the data writing unit 12

suspends the transmission to the server 300 and instead stores in the data retaining unit

14 is provided with the evacuation header thus created at a head portion of the data,

and then stored in the data retaining unit 14.

[0052] Moreover, along with the information of the last block of the data written into the

storing unit 32 of the server 300 immediately before the transmission is suspended, in

formation of a first block that is stored in the storing unit 32 immediately after the

transmission of the data to the server 300 has been resumed can be recorded in the

evacuation header (see FIG. 9A).

[0053] Further, in some cases, while the continuously inputted data is evacuated to the data

retaining unit 14, a different terminal accesses the server 300 and requests a piece of

data that is not stored in the server 300 but is being evacuated to the data retaining unit

14. The controlling unit 16 may transmit a signal to the server 300 so as to instruct the

server 300 to display dummy data, for example, an error message or a message

notifying "this data is locally evacuated" when the piece of data that is being evacuated

is requested,. With this, the ingesting apparatus according to the present embodiment

can notify that the data is temporarily evacuated and not lost due to abortion of

ingestion, when a different terminal accesses the server and requests data that is being

evacuated to the local storage (the data retaining unit 361), for example.

[0054] (3) Transmission Resuming Function

When the writing state of the server 300 monitored by the server monitoring unit 15

is in the predetermined state, for example, when the data is inputted continuously in

real time, if the writing speed at which the data is written into the storing unit 32 is de

termined to be restored to a level equal to or faster than, for example, the transmission

speed at which the data is transmitted to the server 300, the CPU 37 1 that configures

the controlling unit 16 immediately causes the data writing unit 12 to resume the



transmission of the data continuously inputted through the input unit 11 to the server

300. When the transmission of the data to the server 300 is suspended, the amount of

the data stored in the transmission buffer unit 351 gradually decreases, and the

transmission buffer unit 351 returns to a substantially empty state. The time point at

which the transmission buffer unit 351 returns to the substantially empty state can be

used as an indication that the writing state of the server 300 has restored the prede

termined state. Further, in the present embodiment, the method of monitoring the

amount of the space in the transmission buffer unit 351 is described as one example of

the method of monitoring the state of writing to the storing unit 32 of the server.

However, the present invention is not limited to this example, and any method, that a

person having ordinary skill in the art can conceive of, can be used, such as monitoring

an error in the storing unit 32. With this, as the server 300 can store the data that is

continuously inputted in the storing unit 32, as the load returning to a normal state,

other terminals that access the server 300, i.e., the terminals 200 and 400, can continue

a process such as an editing operation in real time, for example.

[0055] (4) Data Restoration Function

The CPU 371 that configures the controlling unit 16 transmits the data, that has been

evacuated to the data retaining unit 14 while the server monitoring unit 15 has de

termined that the writing state of the server 300 is below the predetermined state, to the

server at the predetermined timing, and extracts and restores the data in the space that

has been reserved and secured in the storing unit 32 of the server 300, that is, the space

specified by the evacuation header (see FIG. 9B). The predetermined timing can be de

termined according to an actual implementation, and can be, for example, a time point

at which the writing state of the server 300 is determined to be sufficiently restored, a

time point at which the writing speed at which the data is written into the storing unit

32 of the server 300 is determined to be restored to a level considerably faster than the

transmission speed at which the data is transmitted to the server 300, or a time point at

which ingestion is completed. With this, the server 300 can appropriately extract the

data evacuated to the local storage, i.e., the data retaining unit 14, at a predetermined

position in the storing unit 32 configured, for example, by a hard disk of the server

300, without any special configuration. Accordingly, other terminals that access the

server 300, for example, the terminals 200 and 400, can properly carry out a process

such as the editing operation.

[0056] Further, as the data evacuated to the local data retaining unit 14 is restored in the

space in the storing unit 32 of the server 300 that is specified by the evacuation header,

it is not necessary for the server 300 to sequentially read the data from the data

retaining unit 14 of the ingesting apparatus. The ingesting apparatus can locate a

restoring position in the storing unit 32 of the server 300 based on the information of



the evacuation header, and write the evacuated data into the free space to be restored.

[0057] FIG. 8 shows a flow chart illustrating an operation of the ingesting apparatus of the

present embodiment. Referring to FIG. 8 along with FIG. 4, the operation of the

ingesting apparatus according to the present embodiment is described. The following

process is carried out under the control of the CPU 371 included in the ingesting

apparatus.

[0058] First, in Step S21, input of the data commences. Specifically, the input unit 11

commences input of the data that is continuously inputted from the camcorders

121-123, for example. In Step S22, the data is transmitted to the server. Specifically,

the data writing unit 12 transmits the data continuously to the server 300 via the

network, and writes the data into the storing unit 32 of the server 300.

[0059] Then, in Step S23, it is determined whether or not the writing state of the storing unit

32 of the server 300 is below the predetermined state. Specifically, the server

monitoring unit 15 monitors the writing state of the data written into the storing unit 32

of the server 300 based on, for example, the writing speed at which the data is written

into the storing unit 32, the amount of the data that has been stored in the transmission

buffer unit 351, or the like. In Step S23, if the writing state of the storing unit 32 of the

server 300 is determined to be below the predetermined state, the process proceeds to

Step S24. Alternatively, in Step S23, if the writing state of the storing unit 32 of the

server 300 is determined to be at or above the predetermined state, the process

proceeds to Step S26.

[0060] In Step S24, the data is evacuated to the local storage, that is, the data retaining unit

14, instated of being transmitted to the server 300. Specifically, the space for the data

evacuated to the data retaining unit 14 is reserved in the storing unit 32 of the server

300, and the evacuation header is created for the data block that is first written into the

data retaining unit 14, so that the data evacuated to the data retaining unit 14 can be

later restored in the reserved space. FIG. 9A shows a diagram illustrating how a

portion of continuous data to be ingested to the storing unit 32 of the server 300 is

evacuated to the data retaining unit 14.

[0061] As shown in FIG. 9A, the continuous data evacuated to the data retaining unit 14 is

such that the last data block and the first data block in the data that has been written

into the storing unit 32 of the server 300 can be identified based on the evacuation

header described referring to FIG. 6 and FIG. 7. With this, it is possible to identify

between which data blocks, of the continuous data ingested in the storing unit 32 of the

server 300, the continuous data evacuated to the data retaining unit 14 should be

inserted.

[0062] In Step S25, it is determined whether or not the writing state of the server is restored.

Specifically, the server monitoring unit 15 monitors the writing state of the data written



into the storing unit 32 of the server 300 based on, for example, the writing speed at

which the data is written into the storing unit 32, the amount of the data that has been

stored in the transmission buffer unit 351, or the like. In Step S25, if the writing state

of the storing unit 32 of the server 300 is determined to be restored to the prede

termined state, the process returns to Step S22. If the writing state is determined to be

not restored, the process returns to Step S24.

[0063] In Step S26, it is determined whether or not input of the data has been completed.

Specifically, it is determined whether or not input of the data from the camcorders

121-123 to the input unit 11 has been completed. If input of the data is determined to

not be complete, the process returns to Step S22. If input of the data is determined to

be completed, the process proceeds to Step S27. In Step S27, it is determined whether

or not the evacuated data is present in the local storage, that is, the data retaining unit

14. In Step S27, if the evacuated data is determined to be present in the data retaining

unit 14, the process proceeds to Step S28. In Step S28, the data evacuated to the local

storage, that is, the data retaining unit 14 is written into the secured space in the storing

unit 32 of the server, and the ingesting operation is terminated.

[0064] In the description, the data evacuated to the local data retaining unit 14 is restored in

the data storing unit 32 of the server 300 after the data input in Step S26 is completed.

However, the present invention is not limited to such an example. A timing at which

the data evacuated to the local data retaining unit 14 is restored in the data storing unit

32 of the server can be, for example, a time point at which the writing state of the

storing unit 32 of the server 300 is sufficiently restored, such as when it is determined

that the traffic to the server 300 for writing is not busy to an extent that the writing of

the evacuated data to the data retaining unit 14 can be carried out in addition to the

writing of the data continuously inputted through the input unit 11 to the storing unit

32, or when a predetermined time period lapses after the data input has been

completed, and can be determined depending on an actual implementation.

[0065] FIG. 9B shows a diagram illustrating an operation of restoring the data evacuated to

the data retaining unit 14 in the storing unit 32 of the server 300. As shown in FIG. 9B,

the data evacuated to the local data retaining unit 14 is restored in the reserved free

space in the storing unit 32 of the server 300. Specifically, the data evacuated to the

local data retaining unit 14 is restored, referring to the evacuation header provided for

the data, in the space between the position at which the last block of the data in the

storing unit 32 that has been transmitted to the server 300 immediately before the data

writing unit 12 suspends the transmission and is stored in the storing unit 32 of the

server 300, and the position at which the first block of the data stored immediately

after the data writing unit has resumed the transmission is stored in the storing unit.

When the data evacuated to the data retaining unit 14 is stored in the storing unit 32 of



the server 300, it is not necessary to sequentially read the evacuated data from the data

retaining unit 14 of the ingesting apparatus 100. The ingesting apparatus specifies the

restoring position in the storing unit 32 of the server 300 based on the information in

the evacuation header, and writes the evacuated data into the free space to be restored.

[0066] As described above, in the ingesting apparatus according to the present embodiment,

when the data writing unit 12 writes the data into the server via the network and if the

writing state of the server that the server monitoring unit 15 monitors is determined to

be below the predetermined state, the controlling unit 16 immediately causes the data

writing unit 12 to suspend the transmission of the data continuously inputted from the

input unit 11 to the server. Then, the data continuously inputted through the input unit

11 is retained by the data retaining unit 14, from the block succeeding the last block of

the data transmitted to the server by the data writing unit 12 immediately beforehand,

and stored in the storing unit of the server. The controlling unit 16 immediately causes

the data writing unit 12 to resume the transmission of the data continuously inputted

through the input unit 11, to the server, when the writing state of the server monitored

by the server monitoring unit 15 is determined to be restored to the predetermined

state. Further, the controlling unit 16 stores the data that has been continuously

inputted through the input unit 11 and retained by the data retaining unit 14 instead of

being stored in the storing unit of the server while the server monitoring unit 15 de

termines that the writing state of the server is below the predetermined state, at the pre

determined timing, in the space in the storing unit of the server between the position at

which the last block of the data that has been transmitted to the server immediately

before the data writing unit 12 suspends the transmission and is stored in the storing

unit of the server, and the position at which the first block of the data stored im

mediately after the data writing unit has resumed the transmission.

[0067] Thus, according to the ingesting apparatus of the present embodiment, the storage

that is normally provided on the local can be used as the data retaining unit for tem

porarily evacuating, i.e., retaining the data, and therefore, any special hardware for

retaining the data is not necessary. Further, as the free space for restoration is reserved

and secured in the storing unit, the evacuated data can be restored in its proper position

without fail. Further, as the data is evacuated only when the writing state is below the

predetermined state, the data that is evacuated is limited, and the restriction given to

the operation can be minimized even when the editing operation is carried out while

ingesting the data in real time. Further, as the data evacuation is carried out when the

server monitoring unit 15 determines that the writing state of the monitored server is

below the predetermined state, it is not necessary for a user to consciously carry out

any kind of operation. Further, in the present embodiment, there is only a single piece

of the data to be edited, and the piece of the data is evacuated to the local storage only



when the writing state is below the predetermined state. Accordingly, it is possible to

realize the present invention with a capacity usually provided for the local storage.

Further, as there is no switching of the data, it is possible to suppress functional re

strictions as much as possible. Thus, it is possible to carry out ingestion of data to a

server with a simple configuration while maintaining reliability and stability, without

any access restriction and such, even when the data is continuous and large, and is

desired to be processed in real time.

[0068] In the present embodiment, it is described that the data is not transmitted to the server

300 but evacuated to the local data retaining unit 14, when the writing state of the

storing unit 32 of the server 300 is determined to be below the predetermined state in

Step S23. However, the present invention is not limited to such a configuration. For

example, regardless of the writing state of the storing unit 32 of the server 300, it is

possible to always continue to transmit data with reduced data amount to the server

300. When the writing state of the storing unit 32 of the server 300 is determined to be

below the predetermined state in Step S23, the data with reduced amount of data can

be stored in the storing unit 32 of the server 300 at the same time as the data can be

transmitted to and evacuated to the local data retaining unit 14. The next embodiment

describes this configuration.

[0069] <Second Embodiment

The ingesting apparatus according to the second embodiment is provided with a data

amount reducing unit for reducing an amount of the data to be transmitted, and is

different from the ingesting apparatus according to the first embodiment in that the

ingesting apparatus transmits the video data in low resolution whose amount of data is

reduced to the server along with the video data in high resolution inputted from the

camcorders 121-123 and whose amount of data is not reduced or greater than the video

data in low resolution.

[0070] FIG. 10 shows a functional configuration diagram of the ingesting apparatus

according to the present embodiment. As shown in FIG. 10, the ingesting apparatus

according to the present embodiment is provided with a data amount reducing unit 2 1

that reduces the amount of data, in addition to the configuration of the ingesting

apparatus according to the first embodiment. The hardware configuration is the same

as that of the ingesting apparatus according to the first embodiment other than that the

encoders 311-313 configure the data amount reducing unit and the amount of the

inputted data is reduced by an operation of the encoders 311-313 in the configuration

described with reference to FIG. 4. Further, the server 300 is provided with a decoder

with an encoding method corresponding to the encoders 311-313, in addition to the

CPU that controls the processes. In the following, the same configurations and steps as

in the first embodiment are represented by the same referemce nembers and only major



differences from the first embodiment are described with reference to FIG. 10 and FIG.

4.

[0071] The ingesting apparatus according to the present embodiment carries out, in addition

to the functions described in the first embodiment: (1) the destination monitoring

function, (2) the data evacuation and server reservation function, (3) the transmission

resuming function, and (4) the data restoration function, (5) a low resolution data

transmit function for transmitting data with reduced amount of data to the server when

transmitting the continuous data. Accordingly, even when the writing state of the

server 300 is deteriorated and the continuously inputted data is evacuated to the storage

(the data retaining unit 14) of the local, i.e., the ingesting apparatus instead of being

transmitted to the server, the low resolution data with reduced amount of data

continues to be transmitted to the server 300. Therefore, the server 300 can continue to

receive the video data that is taken real time by the camcorders 121-123. Thus, the low

resolution data is written into the portion of the storing unit 32 at which the high

resolution data cannot be received and ingestion of the data can be continued.

[0072] Further, when the data is evacuated, the data is retained in the data retaining unit 14

of the local with the evacuation header described with reference to FIG. 6 and FIG. 7

being provided at the head of the data block. Therefore, when the data is later restored

at the predetermined timing, the low resolution data stored in a space in the storing unit

32 between a position at which a last block of the high resolution data that has been

transmitted to the server 300 and is stored in the storing unit 32 of the server 300 im

mediately before the data writing unit 12 suspends the transmission is stored and a

position at which a first block of the data that is stored immediately after the data

writing unit 12 has resumed the transmission can be easily replaced by the high

resolution data evacuated to the data retaining unit 14 of the local in the same manner

as described in the previous embodiment.

[0073] FIG. 11 shows a flow chart illustrating an operation of the ingesting apparatus

according to the present embodiment. The operation of the ingesting apparatus

according to the present embodiment is described with reference to FIG. 11 and FIG.

4. The following process is carried out under the control of the CPU 371 included in

the ingesting apparatus.

[0074] First, in Step S21, input of the continuous data commences. Specifically, the input

unit 11 commences input of the continuous data from the camcorders 121-123, for

example. In Step S22, the data is transmitted to the server. Specifically, the data

writing unit 12 transmits the data to the server 300 via the network, and has the storing

unit 32 of the server 300 store the data.

[0075] In parallel with Step S22, in Step S41, the amount of the inputted continuous data is

reduced. Specifically, the CPU 371 that configures the controlling unit 16 controls the



data amount reducing unit 2 1 to reduce the amount of the data that is continuously

inputted through the input unit 11. In Step S42, the low resolution data, i.e., the data

whose amount of data is reduced, is transmitted to the server. Specifically, the data

writing unit 12 transmits the low resolution data, i.e., the data whose amount of data is

reduced by the data amount reducing unit 2 1 to the server 300, and has the storing unit

32 of the server 300 store the data. In Step S43, it is determined whether or not input of

the data has been completed. Specifically, it is determined whether or not input of the

data from the camcorders 121-123 to the input unit 11 has been completed. If input of

the data is determined to be not completed, the process returns to Step S41. If input of

the data is determined to be completed, the data transmission operation is terminated.

[0076] Further, in Step S44, when the high resolution data is evacuated to the data retaining

unit 14 instead of being transmitted to the server 300, the controlling unit 16 writes the

corresponding low resolution data into the space that the server 300 has secured in the

storing unit 32, that is, writes the corresponding low resolution data immediately after

the position of the last block of the high resolution data that has been stored. When the

ingesting apparatus resumes the transmission of the high resolution data to the server

300, the controlling unit 16 writes, into the storing unit 32, the high resolution data that

succeeds the low resolution data that has been received immediately before the

transmission is resumed with maintaining continuity of the data. Therefore, the low

resolution data transmitted to the server 300 in Step S42 may be processed on the

server 300, referring to, for example, a time stamp included in the data, synchronized

with the high resolution data transmitted in Step S22.

[0077] Further, in Step S27, if the evacuated data is determined to be present in the data

retaining unit 14, the process proceeds to Step S45. In Step S45, the data evacuated to

the local storage, that is, the data retaining unit 14 is written into the secured space in

the storing unit 32 of the server, and the ingesting operation is terminated. Step S23,

Step S25, and Step S26 are the same as in the steps described in the first embodiment

with reference to FIG. 8.

[0078] In the description, the data evacuated to the local data retaining unit 14 is restored in

the data storing unit 32 of the server 300 after the data input in Step S26 is completed.

However, the present invention is not limited to such an example. A timing at which

the data evacuated to the local data retaining unit 14 is restored in the data storing unit

32 of the server can be, for example, a time point at which the writing state of the

storing unit 32 of the server 300 is sufficiently restored, such as when it is determined

that the traffic to the server 300 for writing is not busy to an extent that the writing of

the evacuated data to the data retaining unit 14 can be carried out in addition to the

writing of the data continuously inputted through the input unit 11 to the storing unit

32, or when a predetermined time period lapses after the data input has been



completed, and can be determined depending on an actual implementation.

[0079] FIG. 12 shows a diagram illustrating the low resolution data thus stored in the storing

unit 32 of the server 300 along with the high resolution data. As shown in FIG. 12,

while the high resolution data is evacuated to the data retaining unit 14 instead of being

transmitted to the server 300, the server 300 writes the low resolution data concurrently

transmitted from the ingesting apparatus into the storing unit 32 in place of the high

resolution data. In this manner, the server 300 writes the low resolution data into the

space in the storing unit 32 immediately after the last block of the high resolution data

that has been stored immediately before the evacuation commences. Further, when the

ingesting apparatus resumed the transmission of the high resolution data to the server

300, the high resolution data is written into the storing unit 32 with maintaining

continuity of the data following the low resolution data that has been written up to

then. In the present embodiment, the space in the storing unit 32 in which the low

resolution data is written while the high resolution data is evacuated to the data

retaining unit 14, is secured as the space in which the evacuated high resolution data is

later restored in the storing unit 32. With this, even when the video data is stored in

real-time, the ingesting apparatus according to the present embodiment can use the low

resolution data in place of the high resolution data while the high resolution data is

evacuated to the local storage (the data retaining unit 14) while maintaining continuity.

As the method of writing the low resolution data that is transmitted in parallel with the

high resolution data in the space within the storing unit 32 while maintaining

continuity when evacuating the high resolution data in the data retaining unit 14

instead of being transmitted to the server 300, various methods such as referring to a

time stamp is known, and therefore a detailed explanation of such a method is omitted.

[0080] The ingesting apparatus according to the present embodiment includes, in addition to

the features of the ingesting apparatus according to the first embodiment, the data

amount reducing unit that reduces the amount of the data, and the data writing unit

always transmits the data with reduced amount of data when the data, continuously

inputted through the input unit, is transmitted to the server via the network and stored

in the storing unit. Therefore, during the time period between the time point at which

the server monitoring unit determines the writing state of the server is below the prede

termined state and the time point at which the server monitoring unit determines the

writing state of the server is restored to the predetermined state, the controlling unit

can reduce, with the data amount reducing unit, the amount of the data continuously

inputted through the input unit, and thereafter be transmitted to the server by the data

writing unit and stored in the storing unit in the server. With this, even when the high

resolution data is evacuated to the local, as the server is in a state in which the high

resolution data cannot be received, the low resolution data with reduced amount of data



is written into the server in place of the high resolution data. Accordingly, when other

terminals access the server and request the data, the low resolution data corresponding

to the high resolution data evacuated to the local is instead transmitted to the other

terminals. This allows other terminals to carry out the editing operation by confirming

contents of the data using the low resolution data in place of the high resolution data

evacuated to the local. Further, the low resolution data is replaced with the high

resolution data that has been evacuated to the local at the predetermined timing.

[0081] In the present embodiment, it is described that the ingesting apparatus always

transmits the data with reduced amount of data to the server 300. However, the present

invention is not limited to such a configuration. The ingesting apparatus can reduce the

amount of the continuously inputted data and transmits the data with reduced data

amount to the server 300 in place of the high resolution data, for example, only when

the writing state of the server 300 is deteriorated and the continuously inputted data is

evacuated to the ingesting apparatus, i.e., the local storage (the data retaining unit 14)

without transmitting the continuously inputted data to the server. This configuration is

described in the following embodiment.

[0082] <Third Embodiment

The ingesting apparatus according to the third embodiment is different from the

ingesting apparatus according to the second embodiment in that, the continuous data

with reduced amount of data is transmitted to the server 300 only when the con

tinuously inputted data is evacuated to the local storage (the data retaining unit 14). In

the following, the same configurations and steps as in the second embodiment are rep

resented by the same reference numbers and only major differences from the second

embodiment are described.

[0083] FIG. 13 shows a flow chart illustrating an operation of the ingesting apparatus

according to the present embodiment. The hardware configuration is the same as that

of the ingesting apparatus according to the first embodiment other than that the

encoders 311-313 configure the data amount reducing unit and the amount of the

inputted data is reduced by an operation of the encoders 311-313 in the configuration

described with reference to FIG. 4. Further, the server 300 is provided with a decoder

of the type corresponding to the encoders 3 11-313, in addition to the CPU that controls

the processes. The operation of the ingesting apparatus according to the present em

bodiment is described with reference to FIG. 13 and FIG. 4. The following process is

carried out under the control of the CPU 371 included in ingesting apparatus. In the

present embodiment, the low resolution data is transmitted to the server 300 only when

the writing speed of the server decreases.

[0084] First, in Step S21, input of the continuous data commences. Specifically, the input

unit 11 commences input of the continuous data from the camcorders 121-123, for



example. In Step S22, the data is transmitted to the server. Specifically, the data

writing unit 12 transmits the data to the server 300 via the network, and stores the data

in the storing unit 32 of the server 300.

[0085] Further, in Step S23, if the writing state of the storing unit 32 of the server 300 is de

termined to be below the predetermined state, the process proceeds to Step S51. In

Step S51, low resolution data, i.e., the data whose amount of data is reduced is

transmitted to the server, and the high resolution data, i.e., data whose amount of data

is not reduced or reduced but greater than the low resolution data, is transmitted to the

local storage, i.e., the data retaining unit 14. Specifically, the CPU 371 that configures

the controlling unit 16 controls the data amount reducing unit 2 1 to reduce the amount

of the data that is continuously inputted through the input unit 11, and controls the data

writing unit 12 to transmit the low resolution data with reduced amount of data to the

server 300. The ingesting apparatus synchronizes the low resolution data with the high

resolution data using such a method of referring to a time stamp as described above, so

that the server 300 can write the low resolution data from the position immediately

after the last block of the high resolution data stored in the storing unit 32 when

evacuating the high resolution data to the data retaining unit 14 without transmitting to

the server 300, and so that the server 300 can immediately write the high resolution

data that succeeds the low resolution data that has been received up to then in the

storing unit 32, with maintaining continuity of the data, when the ingesting apparatus

resumes the transmission of the high resolution data to the server 300.

[0086] FIG. 14 shows a diagram illustrating how the low resolution data in place of the high

resolution data evacuated to the local is stored in the storing unit 32 of the server 300

along with the high resolution data. As shown in FIG. 14, the real time video data is

stored while maintaining continuity of the data, so that the server 300 can write the low

resolution data from the position immediately after the last block of the high resolution

data stored in the storing unit 32 when evacuating the high resolution data to the data

retaining unit 14 without transmitting to the server 300, and so that the server 300 can

immediately write the high resolution data that succeeds the low resolution data that

has been received up to then in the storing unit 32 when the ingesting apparatus

resumes the transmission of the high resolution data to the server 300. As the method

of storing the transmitted low resolution data in the corresponding position in the

storing unit 32 when evacuating the high resolution data to the data retaining unit 14

without transmitting to the server 300, various known methods such as referring to a

time stamp can be used.

[0087] In the above embodiments, the case is described in which the amount of data is

reduced using the encoders as the data amount reducing unit for reducing the amount

of the continuous data. However, the present invention is not limited to such a case. As



long as it is possible to decode by the decoder on the server, various methods can be

used and known to a person having ordinary skill in the art, for example, a method of

adjusting the amount of the video data by adjusting a quantizing step in quantization.

Further, it is possible to adjust the amount of data to be reduced by controlling the

encoders 311-313 according to the writing state of the storing unit 32.

[0088] The ingesting apparatus according to the present embodiment includes, in addition to

the features of the ingesting apparatus according to the above embodiments, the data

amount reducing unit that reduces the amount of the data. When the data writing unit

transmits the data continuously inputted through the input unit to the server via the

network and stores the data in the storing unit, the controlling unit can, during the time

period between the time point at which the server monitoring unit determines the

writing state of the server is below the predetermined state and the time point at which

the server monitoring unit determines the writing state of the server is restored to the

predetermined state, make the amount of the data continuously inputted through the

input unit be reduced by the data amount reducing unit, and thereafter be transmitted to

the server by the data writing unit and stored in the storing unit in the server.

Therefore, even when the data is evacuated to the local as the server is in a state in

which the high resolution data cannot be received, the data with reduced amount of

data is transmitted to the server in place of the high resolution data. Accordingly, when

other terminals access to the server and request the data that has been evacuated to the

local, the low resolution data can be transmitted to the other terminals.

[0089] Further, the ingesting apparatus according to the present embodiment is different

from the ingesting apparatus according to the second embodiment in that the data with

reduced amount of data is transmitted only when the data is evacuated to the local. A c

cordingly, processes such as the compression of the data is not always required to be

carried out on the ingesting apparatus, and further it is possible to reduce the traffic

between the ingesting apparatus and the server.

[0090] As described above, the ingesting apparatus and system according to the various em

bodiments are explained. The ingesting apparatus according to the present invention

can be operated by a data transmission program that causes a commonly used

computer provided with a CPU and memory to serve as each of the above described

components. The data transmission program can be distributed via a communications

line, or can be distributed in a form of a program written into a recording medium such

as a CD-ROM.

[0091] Moreover, the present invention is not limited to the embodiments described above.

Further, the effects described in the embodiments according to the present invention

are mere examples of the preferred effects that can be realized by the present

invention, and the effects of the present invention are not limited to those described in



the embodiments according to the present invention.

Reference Signs List
11 input unit

12 data writing unit

14 data retaining unit

15 server monitoring unit

16 controlling unit

2 1 data amount reducing unit

32 storing unit (storage of server)

100 ingesting apparatus

101 main body

121 to 123 camcorder

200 terminal

300 server

315 input unit

3 11 to 315 encoder (data amount reducing unit)

350 transmitter/receiver unit (data writing unit)

351 transmission buffer unit (server monitoring unit)

361 hard disk (data retaining unit)

37 1 CPU (controlling unit, server monitoring unit)

400 terminal



Claims
[Claim 1] An ingesting apparatus comprising:

an input unit for inputting data therethrough;

a data retaining unit for retaining the data;

a data writing unit for writing the data into a storing unit of a server;

a server monitoring unit for monitoring a writing state of the data

written into the storing unit,

wherein the data writing unit suspends an operation of writing the data

inputted through the input unit into the storing unit, if the server

monitoring unit determines that the writing state is below a prede

termined state when the data inputted through the input unit is written

into the storing unit,

wherein while the writing operation is suspended, the data inputted

through the input unit is retained by the data retaining unit, and the data

writing unit secures a space in the storing unit for writing the data

retained by the data retaining unit,

wherein the data writing unit resumes the writing operation of the data

inputted through the input unit into the storing unit, if the server

monitoring unit determines that the writing state is restored to the pre

determined state, and

wherein the data writing unit writes the data retained by the data

retaining unit into the space that has been secured in the storing unit at

a predetermined timing.

[Claim 2] An ingesting apparatus as set forth in claim 1, wherein

the space secured in the storing unit is a space between a first position

and a second position, and the data retained by the data retaining unit is

written into the space, the first position being a position at which a last

block of data that has been written into the storing unit immediately

before the data writing unit suspends the writing operation is stored, the

second position being a position at which a first block of data written

into the storing unit immediately after the data writing unit has resumed

the writing operation is stored.

[Claim 3] An ingesting apparatus as set forth in claim 1, wherein

the data retaining unit adds a piece of information, for identifying a last

block of data that has been written into the storing unit immediately

before the data writing unit suspends the writing operation, to a head of

the data retained by the data retaining unit while the writing operation



is suspended, and adds another piece of information, for identifying a

first block of data written into the storing unit immediately after the

data writing unit has resumed the writing operation, to an end of the

data.

[Claim 4] An ingesting apparatus as set forth in claim 1, wherein

the data writing unit includes a buffer unit that temporarily retains data

before writing the data into the storing unit, and

wherein the server monitoring unit monitors a free space of the buffer

unit, and determines that the writing state of the server is below the pre

determined state when the free space of the buffer unit is above a pre

determined value.

[Claim 5] An ingesting apparatus as set forth in claim 1, wherein

the writing state of the data written into the storing unit is indicated by

a writing speed at which the data is written into the storing unit, and the

predetermined state is indicated by a predetermined speed at which the

data is written into the storing unit.

[Claim 6] An ingesting apparatus as set forth in claim 1, further comprising a data

amount reducing unit for reducing a data amount of data, wherein,

while the writing operation is suspended, the data amount reducing unit

reduces the amount of the data that is continuously inputted through the

input unit, and the data writing unit writes the data whose amount of

data has been reduced into the space secured in the storing unit.

[Claim 7] An ingesting system comprising a server and an ingesting apparatus,

wherein

the server comprises a storing unit, and

the ingesting apparatus comprises:

an input unit for inputting data therethrough;

a data retaining unit for retaining the data;

a data writing unit for writing the data into a storing unit of the server;

and

a server monitoring unit for monitoring a writing state of the data

written into the storing unit,

wherein the data writing unit suspends an operation of writing the data

inputted through the input unit into the storing unit, if the server

monitoring unit determines that the writing state is below a prede

termined state when the data inputted through the input unit is written

into the storing unit,

wherein while the writing operation is suspended, the data inputted



through the input unit is retained by the data retaining unit, and the data

writing unit secures a space in the storing unit for writing the data

retained by the data retaining unit,

wherein the data writing unit resumes the writing operation of the data

inputted through the input unit into the storing unit, if the server

monitoring unit determines that the writing state is restored to the pre

determined state, and

wherein the data writing unit writes the data retained by the data

retaining unit into the space that has been secured in the storing unit at

a predetermined timing.

[Claim 8] An ingesting system as set forth in claim 7, wherein

the server transmits dummy data when the data that has been retained

in the retaining unit but not written in the storing unit is requested.

































A. CLASSIFICATION OF SUBJECT MATTER
INV. G11B27/034 G11B27/36 G11B27/30 G11B20/12 G11B20/10

H04W28/14 G06F3/06 H04N5/222 H04N5/76 H04N7/26
H04N5/917

According to International Patent Classification (IPC) or to both national classification and IPC

B. FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbols)

GIlB H04W G06F H04N

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched

Electronic data base consulted during the international search (name of data base and, where practical, search terms used)

EPO-Internal , WPI Data

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category * Citation of document, with indication, where approp πate, of the relevant passages Relevant to claim No

WO 2005/104123 A2 (KONINKL PHILIPS 1-8
ELECTRONICS NV [NL]; THIJSSEN PAULUS T
[NL]; TIJSSEN)
3 November 2005 (2005-11-03)
page 1 , 1ine 27 - page 4 , line 6
page 6 , 1ine 3 - 1ine 4
page 6 , 1ine 29 - line 30
page 7 , 1ine 5 - 1ine 15

page 7 , 1ine 30 - page 8 , line 28
page 10, line 7
page 11, line 4 - line 12 figures 3,4

_ /

Further documents are listed in the continuation of Box C See patent family annex

* Special catego πes of cited documents
"T" later document published after the international filing date

or priority date and not in conflict with the application but
"A" document defining the general state of the art which is not cited to understand the principle or theory underlying the

considered to be of particular relevance invention
"E" earlier document but published on or after the international "X" document of particular relevance, the claimed invention

filing date cannot be considered novel or cannot be considered to
"L" document which may throw doubts on priority cla ιm(s) o r involve an inventive step when the document is taken alone

which is cited to establish the publication date of another "Y" document of particular relevance, the claimed invention
citation or other special reason (as specified) cannot be considered to involve an inventive step when the

"O" document referπng to an oral disclosure, use exhibition or document is combined with one or more other such docu¬
other means ments, such combination being obvious to a person skilled

"P" document published prior to the international filing date but in the art

later than the pnority date claimed "&" document member of the same patent family

Date of the actual completion of the international search Date of mailing of the international search report

29 March 2010 13/04/2010

Name and mailing address of the ISA/ Autho πzed officer

European Patent Office, P B 5818 Patentlaan 2
NL - 2280 HV Rijswijk

TeI (+31-70) 340-2040,
Fax (+31-70) 340-3016 Streckfuss , Martin

Form PCT/ISA/210 (second sheet) (April 2005)



C(Continuation). DOCUMENTS CONSIDERED TO BE RELEVANT

Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.

US 5 742 933 A (KOJIMA AKIRA [JP] ET AL) 1-8
21 April 1998 (1998-04-21)
abstract
column 1 , line 8 - line 67
column 5 , line 60 - column 6 , line 25
column 7 , line 30 - column 8 , line 37
column 11, line 55 - line 65
column 12, line 55 - column 13, line 4
figures 1-5,7,8,10,22

US 5 584 006 A (REBER STEPHEN J [US] ET 1-8
AL) 10 December 1996 (1996-12-10)
column 1 , line 16 - line 27
column 6 , line 40 - column 7 , line 3

WO 2004/062182 Al (KONINKL PHILIPS 6,8
ELECTRONICS NV [NL]; SALOMONS EDUARD W
[IE]) 22 July 2004 (2004-07-22)
the whole document

EP 0 825 522 A2 (BOSCH GMBH ROBERT [DE] 1,7
BOSCH GMBH ROBERT)
25 February 1998 (1998-02-25)
the whole document

CISCO: "Real-Time Video Services and 1-5,7
Distributed Architectures"
, [Online] 31 December 2007 (2007-12-31),
pages 1-10, XP002575689
Retrieved from the Internet:
URL :http ://www .c isco .com/en/US/prod/col 1at
eral/video/ps7191/ps7127/prod_white_paperO
900aecd80653f8c.pdf>
[retrieved on 2010-03-23]
pages 1,5-9; figures 1-2

"An End-to-End Solution for Managing 1-4,7
Television News"
INTERNET CITATION
1 January 2003 (2003-01-01), pages 1-8,

XP007912362
Retrieved from the Internet:
URL :http ://www .acehk .com/eng/Manuf acturers
/dal et/product/news_room_brochu re .pdf>
[retrieved on 2010-03-23]
pages 1-5,8

-/--

Form PCT/ISA/210 (continuation of second sheet) (April 2005)



C(Continuation). DOCUMENTS CONSIDERED TO BE RELEVANT

Category * Citation of document, with indication, where appropnate, of the relevant passages Relevant to claim No

RITTER U ET AL: "EFFIZIENZSTEIGERUNG BEI 1,7
DER NACHRICHTEN-PRODUKTION DURCH VERNETZTE
LOESUNGEN"
FKT FERNSEH UND KINOTECHNIK, FACHVERLAG
SCHIELE & SCHON GMBH., BERLIN, DE,

vol . 57, no. 8/09,
1 August 2003 (2003-08-01), pages 406-410,
XP001220629
ISSN: 1430-9947
the whole document

EP 1 335 544 A2 (BROADCOM CORP [US])
13 August 2003 (2003-08-13)
paragraph [0001] - paragraph [0004]
paragraph [0011] - paragraph [0013]

WO 2007/007264 A2 (KONINKL PHILIPS 1,5-7
ELECTRONICS NV [NL]; KONIECZNY PAWEL A
[NL]) 18 January 2007 (2007-01-18)
the whole document

JP 10 134079 A (NIPPON STEEL CORP) 1-3,7
22 May 1998 (1998-05-22)
abstract

JP 2002 351784 A (VICTOR COMPANY OF JAPAN) 1,7
6 December 2002 (2002-12-06)
abstract

Form PCT/ISA/210 (continuation of second sheet) (April 2005)



Patent document Publication Patent family Publication
cited in search report date member(s) date

LxJ
WOQ- 2005104123 A2 03-11-2005 CN 1947190 A 11-04-2007

JP 2007534104 T 22-11-2007
KR 20070020043 A 16-02-2007
US 2009154317 Al 18-06-2009

US 5742933 A 21-04-1998 NONE

US 5584006 A 10-12-1996 AT 180372 T 15-06-1999
AU 680906 B2 14-08-1997
AU 6740494 A 22-09-1994
AU 7058591 A 24-07-1991
CA 2071986 Al 23-06-1991
DE 69033117 Dl 24-06-1999
DE 69033117 T2 05-01-2000
EP 0506870 Al 07-10-1992
JP 5503179 T 27-05-1993
JP 3103372 B2 30-10-2000
MC 2182 A 22-05-1992
WO 9110321 Al 11-07-1991
US 5267351 A 30-11-1993

WO 2004062182 Al 22-07-2004 AU 2003285673 Al 29-07-2004
CN 1736051 A 15-02-2006
EP 1584152 Al 12-10-2005
JP 2006513607 T 20-04-2006
KR 20050098859 A 12-10-2005
US 2006136970 Al 22-06-2006

0825522 25-02-1998 DE 19634063 Al 26-02-1998

EP 1335544 A2 13-08-2003 US 2008273508 Al 06-11-2008
US 2003152056 Al 14-08-2003

WO 2007007264 A2 18-01-2007 NONE

JP 10134079 A 22-05-1998 JP 3290600 B2 10-06-2002

JP 2002351784 A 06-12-2002 NONE

Form PCT/ISA/210 (patent family annex) (April 2005)


	front-page
	description
	claims
	drawings
	wo-search-report

