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A TRANSPORT STREAM RECORDING DEVICE, METHOD THEREOF, TRANSPORT
STREAM REPRODUCTION DEVICE, METHOD THEREOF, PROGRAM RECORDING

MEDIUM AND A DATA RECORDING MEDIUM

BACKGROUND OF THE INVENTION

Field of the Invention

This invention relates to a transport stream recording
device,méthodthereof,transportstreamreproductiondevicg,
method thereof, a programrecordingmediumand a data recording
medium and relates in particular to a tramnsport stream
recording device, method thereof, transport stream
reproduction device, method thereof, a program recording
medium and a data recording medium ideal for efficient .record
or reproduction of digital multi-channel broadcast signals
transmitted as translport streams onto a data recording medium.

Descfiption of Related Art

In Europe and North America, as well as domestically
in Japan} MPEG2 ({Moving Picture Experts Group Phase 2)
transport streams areutilizedindigital satellitebroadcasts
and land digital broadcasts, etc. MPEG video packets #nd.MPEG
audio packets for the audio and video of the broadcast program
are time-multiplexed on these transport streams. The length
of omne transporf stream packet is 188 bytes.

If the transport stream corresponding to the program



could be recorded as digital signals on the receive side, then
a high quality audiovisual program can be viewed repeatedly
at any time with no degradation of.image or sound quality.

If the transport stream of a the program could further
be recordéd for instance, on a recording medium capable of
random access such as a hard disk or optical disk, then random
access reproduction highly responsive to user commands can
be achieved.

However, random accessible recording mediums such as
hard disks and optical disks are usually formatted in logical
block units of 2048 bytes called sectors and the-data written
in the sectors, based on an FAT (Filé Allocation Table) and
~UDF (Univers;l disk format), etc.

To achieve reproduétion with high responsiveness, the
AV (audio-visual) data contained in thé transport stream must
be recorded in sector units (or integer multiples of sector
units). However, as mentioned above, the transport packet is
188 bytes, while the sector is 2048 bytes so that the sector
and byte are therefore not well compatible with each other
and the problém currently exists that AV data contained in
the transport stream cannot be recorded in sector units (or
integer multiples of sector units).

Further, even if the AV data could be recorded in sector

units (or integer multiples of sector units), the high
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responsiveness of the randomaccess reproduction makes address
contreol of the recorded AV data difficult and troublesome to

achieve.

SUMMARY OF THE INVENTION

In view of the above circumstances of the related art,
this invention has the object of efficiently recording or
reproducingtransbortstreamsbyattachingfourbytetransport
extra headers (TP_extra_header) to each transport packet to
generate a source packet and establish a new data unit
constituted by an aligned unit equivalent to a three sector
portion of 32 source packets.

A first transport stream recording device of this
invention coﬁprises a header attachment section to attach a
header to a transport packet constituting t.he transport stream
and generate a sourcé packet; and a record section to record
a predetermined specified number of the source packets on the
data recofding medium as aligned units.

A first transport stream recofding device of this
invention further comprises a counter to count thé number of
transport packets comprising the transport stream, and a null
packet generator to generate null packets according to the
count from the counter.

A first transport stream recording method of this



invention records the input transport streams on a data
recordingmediumwherein the transport streamrecordingmethod
adds a header to the transport packet comprising the transport
stream and; records a predetermined specified number of the
source packets on the data recording medium as aligned units.
A program for a first program recording medium of this
invention comprises a header attachment process to attach a
header to a-transport packet constituting a transport stream
and generate a source packet; and a procesé to record a
predetermined specified number of the source packets on the
data recording medium ;é aligned units.
Atransportstreamreproductiondeviceofthisinvention
comprises a reproduction section, a calculating section to
calculate the address corresponding to the designated
reproduction start position, and a controller to control the
reproduétionsectiansothatread-outofthetransportpackets
starts from the calculated.address, and the aliéned.units are
comprised of a predetermined specified number of collected
source packets attached with headers to constitute the
transport stream. |
Atransportstreamreprodﬁctiondeviceofthisinvention
further comprises a deletion section to convert a designated
deletion range into the aligned unit data region and to delete

theconvertedalignedunitsrecordedxn1thetranspo:tstreams.



Atransportstreamreproductionmethodofthisinvention
comprises a step of calculating the address corresponding to
the designated reproduction start position, and a step of
reading out the transport packet from said calculated address
and control the start of the reproduction section, in which
the aligned units comprises a predetermined specified number
of collected sourcepacketsattachedwithheaders toconstitute
the transport streém.

A programof a program recording mediumof this invention
comprises a step of calculating the address corresponding to
the designated reproduction start position, a step of reading
out said transport packet from said calculated address and
controlling the start of said reproduction section, in which
the aligned units comprises a predetermined specified number
oféollectedsourcepacketsattachedwithheaderstoconstitute
the transport stream.

Inafirst transport stream recording device and method,
and a program recording medium of this invention, a source
packet attachedwitha header is generated ina transport packet
constitutingaatransportstream;tﬁegeneratedsourcepackets
are each grouped into a specified number of source packets
and aligned units generated, and the aligned units recorded
on the recording medium.

Inasecondtransport streamrecordingdevice and method,



and a program recording medium of this invention, a source
packet attachedwithaheader is generated ina transport packet
constituting a transport stream; the generated source packets
are each grouped into a specified number of source packets
and aligned units generated, and the aligned units recorded
on the recording medium.

A transport stream reproduction device and method, and
a progiam for a recording medium of this invention are
characterized in éhat the reproduction start position is
specified, the address on the data recording medium
corresponding to the specified reproduction start position
is calculated, and the read out of the transport packet is
started from the calculated address on the data recording

medium.

BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 is a block diagram showing the structure of the
recording device 10 of the embodiment of the invention.

Fig. 2A through 2C are diagrams showing the sequentially
processed transport packet in the recording device 10.

Fig. 3 is a drawing showing the syntax of the source
packets.

Fig. 4 is a drawing showing the relation of aligned units

and sectors.



Fig. 5A through 5C are flowcharts illustrating the data

structure of the aligned units.

Fig. 6 is a drawing showing the relation of aligned units
and sectors.

Fig. 7 is a flowchart illustrating the transport stream
recording process for the recording deQice 10.

Fig. 8 is a flowchart showing process for generating
the arrival time stamp.

Fig. 9 is a flowchart illustrating the recording process
for the entry point map of the recording device 10.

Fig. 10 is a drawing showing the relation of the PTS
and the packet No. 1istéd in the entry poiﬂt map.

Fig. 11 is a drawing showing a typical entry point map.

Fig. 12 is a block diagrgm showing the structure of the
recording device 30 of.the embodiment of the invention.

Fig. 13A through 13D are drawings showing the data
configuration of the aligned units.

Fig. 14 is a block diagram showing the structure of the
reproduction device 40 of the embodiment of the invention.

Fig. 15 is a flowchart illustrating the reproduction
processing of the reproduction device 40.

Fig. 16 is a flowchart illustrating the sectional
deletion processing of the reproduction device 40.

Fig. 17A through 17B are drawings showing the erasure



of data in aligned units.

Fig. 1l8isadrawingillustrating themethod for recording
the aligned units on the data recording medium 21 constituting
a sector size of 65536 bytes.

Fig. 19 is a drawing showing the relation of sectors
and aligned units at the beginning of the recording.

Fig. 20 is a drawing shown an example of erased aligned
units previously recorded in a sector.

Fig. 21 is a drawing shown an example of erased aligned
units previously recorded in a sector.

Fig. 22 is a dréwiné shown an example of erased aligned

units previously recorded in a sector.

DETAILED DESCRIPTION OF THE INVENTION

A first example comprising the embodiment of fhe
transport stream recording device o} this invention.is
described while referring to Fig. 1. The recording device 10
attaches a transport packet extra header and generates a source
packet as shown in Fig. 2B, into each packet of the transport
stream of one program input to the recording device 10 at
irregular periods as shown in Fig. 2A, from the set-top box
for receiving digital broadcast signals. The generated DVR
transport stream set with source paékets is recorded on the

recording medium 21 formatted for example in sectors of a fixed



length as shown in Fig. 2C. The horizontal axes of Fig. 2A
and Fig. 2B indicate the time axis of arrival times in the
recording device 10 of the transport packet.

A stream analyzer 11 of the recording device 10 reads
(loads) out the packets stored with the PAT (Program
Association Table), PMT (Program Map Table), and the PCR
(ProgramClockReference)whilereférriqgtx:thesequentially
input PID of the transport packets, and outputs the PCR to
the PLL (Phase Locked Loop) 12. The stream analyzer 11 counts
thenumber of sequentially input transport packets, andoutputs
that count (value) to the null packet generator 14 as a packet
No.

The stream analyzer 11 also detects a position (entry
point) to start random access reproduction of the transport
stream that was input, and outputs information (entry point
data) designating the entry point to the streamdata base maker
.16.Morespecifica11y,atransportstreamcontainingI:dcture
data at the beginning as defined by MPEG2 is detected as the
entrypointdata,andthepacketNo.ofthéapplicabletransport
packet and the PTS (Presentation Time Stamp) of the applicable
I picture are supplied to the stream data header maker 16.
The PTS is information contained in the PES packet header to
theMPEGZsystemstandard,andindicatestﬁereproductiontime

(elapsed time period from reference time) of the applicable



I picture based on the reproduction start time of the program.

The PLL 12 aligns the 27 megahertz system clock signal
by utilizing the PCR input from the stream analyzer 11 and
outputs the clock signal to the counter 13. The counter 13
synchronizes with the system clock signal input from the PLL
12, counts up an arrival time clock (arrival_time_clock)
showing the input time to the recording device 10 of the
transport packet. Also, the counter 13 at the same time outputs
an arrival time stamp (arrival_time_stamp) as the arrival time
clock sample value, to the transpért extra header
(TP_extra_header) 15. The arrival time clock is here reset
tozerowhen the transport packet at thebeginningof the program
is input. |

When the counter 13 is for instance, a binary counter
that counté_clock pulses from a 27 megahertz clock, and the
bit iength of the arrival time stamp is N, then the N bit of
the LSB (Least Significant Bit) of the count value is output
as the arrival time stamp.

fn other words, if the binary counter value for coﬁnting
clock pulses from the 27 megahertz clock at time t is expressed
as arrival_time_clock(t), and the bit length of the arrival
time stamp is expressedas N, then the arrival time stamp ATS(t)
for the time t, is calculated by the following equation (1).

ATS(t) = arrival_time_clock(t)%2" ce. (1)



The “%” in equation (1) is the operator for calculating
the positive integer remainder.

Fig. 3 is a drawing showing éhe syntax of the source
packet. The TP_extra_header() indicates a transport packet
extra header with a 4 byte length. The ﬁransport_packet()
indicates an MPEG2 transport packet with a 188-byte length
as defined iﬁ ISO/IEC13818-1.

Fig. 4 is a drawing showing the syntax of the transport
packet extra header when the arrival time stamp was set as
a 30-bit length.

The copy permission indicator is an integer
corresponding to one of the copy restrictions (copy free, no
more copy, copy once, or copy prohibited) on the pavload of
the transport packet. When N = 30 in equation (1), the
arrival_time_stamp is an integer having the value specified
by ATS(ti.

The null packet generator 14 generates a null packet
(188 bytes) not signifying information, and corresponding to
thelast packet No. input fromthe streamanalyzer 11 andoutputs
that null packet to the transport packet extra header adder
15. In other words, when the total number of transport packets
comprising the program input'to the recording device 10
(equivalent to packet No. that was input last) isnotamultiple

of 32, the packet No. that was last input, and a null packet



withavalue larger than that packet No. anﬁ num.ber differential
nearest a multiple of 32 is output to the transport packet
extra header adder 15.

Therefore, the packets input to the transport packet
exﬁra header adder 15 are an integer multiple of 32 and consist
'of null packets from the null packet generator 14 and external
transpor.t packets. The null packet here, is a transport packet
ID (PID) value that is a hexadecimal valﬁe of Ox1FFF and a
packet whose payload holds no significant data.

Simultaneous with input of the packet, the transport
packet extra header adder 15 attaches a transport packet extra
header (4 bytes) containing an arrival time stamp input from
the counter 13, to the exteraally input transport;packet (188
byte), or the null packet input from the null packet generator
14, and generates a 192 byte source packet such as shown in
Fig. 5C and outputs the source packet to a file system 17.

Th.e stream data base maker 16 generates an entry point
map by using entry point data {packet No. of transport packet
storing the I picture PTS, and applicable I picture data) input
from the stream analyzer 11, and outputs the entry point map
to the file system 17.

The file system 17 divides the input of source packets
(192 bytes each) from the transport packet gxtra.header adder

15 in units of 32 source packets as shown in Fig. 5B, files

- 12 -



each unit of 32 source packets as aligned unit (6144 bytes)
which is a logical dataunit. Then, as shown in Fig. 5A, outputs
the aligned units placed consecutively in the DVR transport
stream; to the error correction section 18. The file system
17 also performs filing of the entry point maps input from
the stream data base maker 16 and makes an entry point map
file, and outputs the entry point map file to the error
correcting section 18.

The error correcting section 18 adds error correcting
informationtothefileinputfromthefilesysteml7 andoutputs
it to the modulator 19. The modulator 19 modulates the file
from the error correction section 18 using a specified method
and outputs the file to the write section 20. The write section
20 records one aligned unit (6144 bytes) on three sectors (6144
bytes = (2048*3)) §f the data recording medium 21. In other
words, the Mth aligned unit as shown in Fig. 6 is recorded
on the (3*m) through ((3*M)+2) sectors of the recording medium
21, and the following Mth + 1 aligned unit is recorded on the
(3*(M+1) through (3*(M+1) + 2) sectors of the recording medium
21. The write section 20 also records the entry point map on
the specified position of the gata recording medium 21.

The data recording medium 21 is randomly accessible and
the data recording region is formatted for instance in sectors

‘on a recording medium such as a hard disk, an optical disk,



a magneto-optical disc or a semiconductor memory.

A controller 22 controls a drive 23, loads a control
program stored onto a program recording_medium such as a
magnetic disk 24, an opticai-disk 25, a magneto-optical disc
26, or a semiconductor memory 27. The controller 22 also
controls each section of the recording device 10 based on the
control program that was loaded as well as commands input by
the user. |

The transport stream recording process of the recording
device 10 is next descfibed while referring to the flowchart
of Fig. 7. This transport stream recording process starts wi;:h
a record start command.from the user.

In step S1, the stream analyzer 11 resets the packet
No. TPN to 0. In step S2, the stream analyzer 11 determines
whether of not a transport packet was externally input. The
stream analyzer sets to standby (wait) until determined that
a transport packet was externally input. Operation proceeds
to step S3 when determined that a transport pécket was
externally input.

In step S3, the transport packet extra header adder 15
attaches a transport packet header (four bytes) containing
an arrival time stamp input from the counter 13, to the
externally input transport packet (188 bytes), generates a

source packet of 192 bytes, and outputs the source packet to



the file system 17.

Here, the processing for gemerating the arrival time
stamp contained in the transport packet extra header is
described while referring to the flowchart of Fig. 3.

In step S11, the PAT of the transport stream that was
inpuf is stored, a PAT packet consisting of a PID of 0x0000
is detected, and the PID of the packet stored with the PMT
contained in the PAT (hereafter called PMT packet) is acquired.
In step S12, the PMT is detected based on the PID of the PMT
packet acquired in step S11, and the PID of the packet stored
with the PCR listed in the PMT (hereafter called PCR packet)
is.acquired. In step 813, the PCR is extracted based on the
PID of the PCR packet acquired in step S12, and the extracted
PCR is supplied to the PLL 12.

In step 814, the system clock signal is aligned in the
PLL12 by using the PCR input from the stream analyzer 11, and
the system clock signal supplied to the counter 13. In step
815, the arrival time counter is synchronized by the counter
13 with the system clock signal from the PLL12, and arrival
time counter made to count upwards. At the same time, that
sampling value is output as the arrival time stamp to the
transport packet extra header adder 15.

Returning to Fig. 7, in step S4, the stream analyzer

11 increments the packet No. TPN only by 1, and outputs it

[



to the null packet gengrator 14.

In step S5, the stream analyzer 11 determines whether
or not the external input of transport packets has ended. When
détermiqed that external input of transport packéts has not
ended, the operation returns to step S2 and the processing
from step S2 is repeated.

| In the period for repeating the processing from step
82 through SS} the source packet output to the file system
17 is subdivided into32 alignedunits. The DVR transport stream
file pre-stuffed with the aligned units, is also added Qith
error correction information in the error cérrection sectiqn
18, and after modulation in the modulator 19, is recorded on
the recording mediﬁm 21 by the write section 20.

In step S5, when determined that external input of
transport packets has ended, the operation proceeds tg step
S6.

In step S6, the nuli packet generator 14 determines
whether or not the packgt No. TPN last input from the stream
analyzer 11 is a multiple of 32. When deéermined the packet
No. TPN that was input last is not a multiple of 32, operation
proceeds to step S87. At this time, a source packet of less
than 32 pieces not filed as an aligned unit is present.

In step S7, the null packet generator 17 generates a

null packet with the number differential from the nearest



multiple of 32 and also larger than the last packet No. TPN
that was input, and outputs it to the transport packet extra
header adder 15. in step 88, the transport packet extra header
adder 15 attaches a transport packet extra header to the null
packet input from the null packet generator 14, generating
a source packet and outputs it to the file system 17.

The file system 17 outputs both the source packets not
made into aligned units because of having less than 32 pieces,

with the source packets of the null packet, to the subseguent

stage as a combined 32 source packets of aligned units. Error-

correction information is from hereon, added in the same way,
and after modulation by the modulator 19, is recorded on the
recording medium 21 by the write section 20. |

. As described above, even if the total number of transport
streams constitutin_g the one program that was input per the
recording device 10 is not a multiple of 32, a null packet
is generated of an amount equal to the differential
(insufficiency) with themultiple of 32, so that alighed units
equivalent to a three sector bdrtion of data can be recorded
onto the recordingmedium 21. Data controlled as sector (units)
‘can therefore be loaded from the recording medium 21.

The process for entry point map recording, executed in

parallel with the above described transport stream record

processing is next described while referring to the flowchart



in Fig. 9. This entry point map record processing starts
simultaneously with the above mentioned transport stream
record processing.

In step S21, the stream analyzer 11 determines whether
or not a transport stream packet was input externally, and
is in standby (waits) until determined thata trax;sport stream
. packet was input externally. When determined that a transport
stream packet was input externally, the operation proceeds
to step 822;

In step S22, the streaﬁ analyzer 11 determines whether
or not the payload of the-applicable transport packet starts
from the first byte of the PES packet, by detecting whetherxr
or not a 1 is listed in the payload unit start indicator
(payload_unit_start_indicator) contained in the transport
packet header of the tran§p0r£ packet. When a 1 is detected
in the payload unit start indicator and the payioad_of the
transport packet is determined to start from the first byte
of the PES packet, the operation proceeds to step S23.

In step 823, the stream analyzer 11 determines whether
-or not an MPEG video sequence header code
(sequence_header_code) constituted by 0x000001B3 is 1isted-
in the beginning of the PES packet contained in the traasport
packet pavlcad. When determined that an MPEG vide§ seguence

header code is listed, the I picture data is determined to



be listed in the payload of the applicable transp-ort packet,
and the operation proceeds to step S24.

In step S24, the stream analyzer 11 determines if the
applicable transport packet is the entry po_int, and outputs
the PTS of the I picture stored in the applicable transport
packet and the packet No. of the applicable transport packet,
along with the identification information (video_PID) of the
applicable program to the stream data base maker 16, a.s the
entry point data.

In step 825, the stream data base maker 16 writes the
entry point data input from the stream analyzer 11l into the
entry point map.

When determined for instance, as shown in Fig. 10, that
I picture data is listed in the payload of the transport packet
having a packet No. (32*M+4), then as shown in Fig. 11, the
packet No. (32*M+4) and that PTS (= pts 1) are correspondingly
written in the entry point map. Also, when determined that
I pic_ture data is listeé in the payload of the transport packet

constituted by packet No. (32*M+1) + 5), then the packet No.

(32*M+1) + 5) and that PTS (= pts2) are written to cori‘espond

to it in the entry point map.
In the entry point map of Fig. 11, the packet No. of
the packet in which the I picture data is stored is shown as

the I_start_packet_No. Also in the entry point map, the offset



source packet number (offset_source_packet_number) is the
packet No. attached to the packet at the beginning of the
applicable program and the reset value is 0.

In step S26, the stream analyzer 11 determines whether
or not the external input of transport packets is ended. When
.determined that external input of transport packets has not
ended, the operation returns to step S21 and subsequent
processing is repeated. When determined in step S$26, that
external input of transport packets has ended_, the operation

proceeds to step S27.

In step S27, the _stréam data base maker 16 outputs the
entry point map that was made, t.o the file system 17. The file
system 17 performs £filing on the entry point map that was input,
and outputs this to the subsequent stage. Error correction
information is from hereon, added in the same way, and after
modulation by the modulator 19, is recorded on the recording
medium 21 by the write section 20.

The entry point mép recorded in the data recording medium
21 as described above, is utilized in the reproduction
processing descril_:ed later on.

The packet No. is.listed on the entry point map of the
above embodiment, as the information for specifying the entry
point position, so that a smaller byte quantity is required,

compared to when expressing the entry point position by



utilizing the byte accuracy of the address.

Ablock diagramof the second embodiment of the recording
device constituted by the transport stream recording device
of the invention is shownnext in Fig. 12. This recording device
30 is the recording device 10 of the first embodiment shown
in Fig. 1 with the pull packet generator 14 omitted. Other
component blocks however are common with the recording device
10.

The DVR transport stream generated by the recording
device 30 is shown in Fig. 13A through .13C. The point differing
from the DVR transport stream (Figs. 5A through 5¢) generated
by the recording device 10 as shown in Fig. 13D is that'when
the source packets on the ends do not total 32 pieces, a null
packet is not added, and the recording performed as is. The
number (Nx-i-.l) of source packets not amounting to 32 pieces
in the end.portions is calculated with the following equation
(2).

Npacket = file size/192

° Nx = Npacket%32 _ I ¢

Here, the ;Ipacket is the total number of source packets
comprising the DVR transport stream. The file size is the data
gquantity (byte quantitéy) 'of the DVR transport stream file
managed by the file system 17. The “/” signifies division

eliminating the part of the quotient below the decimal point.



The “%* signifies calculation of the remainder.

In the stream da;ta base maker 16, if the total number
of -Npackets for the source packet comprising the DVR transport
stream are listed in the stream data base, them the Nx can
be calculated in the reproduction device 40 (described later).

Next, Fig. 14 shows a block diagram of 'tl'lxe reproduction
device constituting the embodiment of the transport stream
reproductiondeviceof this invention. The reproductiondevice
40 reproduces the AV signal corresponding to the applicable
DVR transport stream file from the data recording medium 21
storing the DVR transport stream file and the entry point map
file by the reco_rding device 10 or the recording device 30.

The reproduction device 40 also has a function to delete
sections of the recorded DVR transport stream file.

A read-out section 41 reads out (or loads) signals
corresponding to the DVR transport stream -files or eﬁtz;y point
map files from the rt_-zcording medium 21 that match the
read-out/control signals input from the'controller 49 and
outputs them to a demodulator 42. The demodulator 42
démodu;ates the signals input from the read-out section 41
per the modulator 19 of recording devices 10, 30, and outputs
the signals to the error correction se.ction 43. The error
correétion section 43 performs error correction of the signals

based on error correction information supplied from the error



correction sec¢tion 18 of recording devices 10, 30 and outputs
the DVR transport stream file or entry point map file thus
obtained, to the file system 44.

The file éystem 44 separates the DVR tramsport stream
file input from the error correction section 43 into source
packets and outputs them ﬁo a buffer 45. The file system 44
also supplies the entry point map input from the error
correction section 43 to the controller 49.

The clock oscillator 48 geﬁerates a 27 megahertz arrival
time clock pulse and outputs it to the counter 60. The counter
60 resets the arrival time stamp of the first source packe;
from the DVR transport stream, counts the 27 megahertz.clock
pulses, calculates the time based on the clock coﬁnter value
and outputs if to the comparator 45.

The arrival time stamp contained in the transport packet
extra header of the source packet, is output by the comparator
45 to a demultiplexer 46, in a transport packet with the
transport packet extra header removed from the applicable
source packet, at a timing equivalent to the current time
supplied from the counter 60.

For instance, when the time issued by the counter 60
is displayed as a value on a binary counter of 27 megahertz
clock pulses and further when the arrival time stamp is

displayed at a an N bit length time with an accuracy of 27



megahertz, then a transport pa-cket with the transport packet
extra header removed from the applicable source packet is

output from the comparator 45 to the demultiplexer 46 at a
timing equivalent to the arrival time stamp and the N bit on
the LSB side of the time issued by the counter 60.

The demultiplex'er 46 extracts the transport packets for
the audio and videomatching the program specified by the user,
from the transport packet input from the comparator 45, .and
outputs the transport packets toanAvdecoder47. The AVdecoder
47, decodes each video and audio transport packet from the
demultiplexer 46, and outputs the video and audio signals thus
obtained to a latter stage.

The controller 49 regulates adrive 51, loads the control
program stored_ on a program recording medium such as a magnetic
disk 52, an optical disk 53, a magneto-optical disk 54 or a
semiconductor memory 55, and controls each section of the
reproduction device 40 based on commands input from the user
and the control program that was loaded.

When sections of the DVR transport stream file recorded
on the recording medium 21 were erased, the write section 590
rewrites (updates) specified sections (described later) of
the entry map éupplied from the controller 49, and records
these changes on the data recording-zpedium 21.

The reproduction processing of the reproduction device



40 is next described while referring to the flowchart of Fig.
15. This reproduction processing starts when program
reproduction instructions, and reproduction start commands
are input from the user; |

In step S31, the entry point map corresponding to the
program reproduced from the recording medium 21 is loaded by
the read-out section 41, and supplied to the controller 49
after the processing from the demodulator 42 through the file
system 44. In step 832, the reproduction sta.-rt position
(Expressed by using the elapsed time from the beginning of
the program.) of the program is input to the controll-er 49
by the user.

In step 833, the controller 4% compares the reproduction
start position input in step 832, with the PTS listed in the
entry point map obtained in step S31, and establishes the
read-out start address of the DVR transport streamby ut_ilizing
the packet ﬁo. (I_start_packet_No) of the entry point having
the . PTS value nearest the reproduction start position that
was input.

More specifically, the AUNEP number for the alignedunits
contained in the entry point source packet; the offset packet
quantity OFTEP from the beginning of the aligned unit shown
by AUNEP to the entry point source packet; and further, the

sector No. SNAU recorded at the beginning of the aligned unit



shown by AUNEP; are célculated as the read-out start address
as shown in equation (3).

AUNEP = (I_étart_packet_No—offset*source_packet_number)/32
OFTEP = {I_start_packet_No-offset_source_packet_ number) %32

SNAU = AUNEP*3 cae (3)

Here, the symbol */“ signifies division that eliminates

the part of the quotient below the decimal point. The symbol

agn gignifies calculation of the remainder.

When for instance, the PTS of the entry point map shown
in Fig. 11, starts reproduction from the entry point ptsi,
- the packet Nd. (I_start_packet_No) is 32*M+4 so that the
read-out start addresses are calculated as shown below using
equation (3}.

AUNEP = M

OFTEP = 4

SNAU = 3M

In step S34, the réad-out section 41 starts read out
(loading) from the recording medium 21 of the DVR transport
streauyfrom the read-out start address as established in step
- 833 based on control by the controller 49. The DVR transport
stream that was read out is processed as needed from the
demodulator 42 to the demultiplexer 46, and input to the AV
decoder 47 as video and audio streams.

In step S35, the AV decoder 47 decodes the video and



audio transport packets from the demultiplexer 46, and outputs
the video and audio signals thus obtained to, for instance
a monitor (not shown in' the drawings).

In step 836, ﬁhe controller 49 determines whether or
not a change in the reproduction start position (such as random
accessreproduciion)wascommandedbytheuser.Whende;ermined
thatacﬁangeinthereproductionstartpositionwascommanded,
the operation returns to step 8§33, the read-out start position
is once again establishéd. and processing subsequent to step
833 is repeated.

In step S36, when determined that no change in the
reproductionstartpositionwascommanded,operatioﬁproceeds
to step S37. In step 837, the controller 49 determines whether
or not the user commanded that reproduction end. When
determined that the ending reproduction was not commanded,
the operation returns to step 834 and processing subsequent
to step 834 is repeated. That reproduction processing is later
ended, when determined that ending of reproduction was
commanded.

The reproduction processing as described above, is
contrived to start repr§duction from the entry point listed
in the entry point map. The address in the recording medium
21 recorded with this entry point data can be easily found

byasimplecalculation so that control of theread-outposition



can be easily performed and quickly implemented.

The sectional deletion processing implemented by the
re;;roduction device 40 on sections of the DVR transport stream
file recorded on the recording medium 21 is next explained
while referring to the flowchart of Fig. 16. This deletion
(erasure) processing starts when instructions specifying
program sections the user wants to.sectionally delete, and .
commands to start sectional deletion are input from the user.

In step S41, an enfry point map corresponding to the
specified program is loaded from the recording medium 21 by
the read-out section 41, and after the appropriate processing
implemented from the demodulator 42 through the file system
44, the entry point map is_supplied to the controller 49. In
§tep 842, the user inputs tﬁe amount éf program deletion
(gxpressed by utilizing the elapsed time from the beginning
of the program) to the controller 49.

In step S43, the controllerl49 compares the range of
program deletion input in step S42, with the entry point map
obtained in step S41, converts the deletion (erasure) range
into aligned units, and calculaﬁes the deletion range of the
address by using the same calculation method as in step S§33
of Fig. 15.

AsshownforinstanceinFig.1iA,whenthérangéspecified

for erase by the user is from the beginning of the program



to the pts3 source packet as the PTS inside the M+1lth aligned
unif:, the actual range erased, is converted from the beginning
éf the program to the Mth aligned unit, and that address
ca;culated.

In step S44, the controller 49 for instance makes the
write section 50 write null data in the erase range area set
in aligned units in step S43, to delete the recording in the
.erase as shown in Fig. 17B from the recording medium 21.

In step 845, the controller 39 reviseg (updatesg) the
entry map and outputs it to the write section 50. '1_‘he write
section 50 writes the entry map onto the recording medium 21.
More specifically, in the example shown in Fig. 17, the offset
source packet number is rewritten to (M+1)*32. The end point
data present in the erased program range is deleted, output
to the write section 50 and written onto the recording med?lum
21. )

In the deletion processing as described above, the DVR
transport stream file is deleted in aligned units so that the
undeleted portions of the transport stream file are kept
recorded as aligned units.

This embodiment showed the recording device 10,
recording device 30 and the repioduction device 40 as separate
components however a structure combining the recording -device

10 (or recordingdevice 30) intoonedevicemayalsobe employed.



Further, in the above described embodiments, data was
recorded in aligned units onto areas (in this case, a 3 sector
area, in other words 2048 bytes*3) that were a multiple of.
the sector {sector size is 2048 bytes) on the recording devices
10, 30 of this invention, however thé recording methods are
not limited to this example.

A method for instance, for recording on a data recording
medium having a sector size of 65536 (= 64*1024) bytes is
‘explained. An example for recording 32 align_ed units on a 3
sector area {65536 bytes*3) is shown in Fig. 18.

The squares ([J) in Fig. 15 indicate the aligned units,
and the numerals in these squares (0 through 31) are thealigned
unit Nos. recorded in the 3 sector portion. The 10th aligned
unit and the 21thal ignedunit are recorded striding twosectors.
The numerals (1 through 9) below the squares ([J) showing the
aligned units, are the offget Nos. within the sectors _holding
all data in aligned units.

At the start of recording, as shown in Fig. 18, the
beginningalignedunit isaligned at the sector start position.
The first half of 4096 bytes (6144 - 2048) of the Oth through
9th aligned units and the 10th aligned units are recorded in
the Kth ‘(K is a positive integer) sector. The latter half of
2048 bytes (6144 - 4096) of the 10th aligned unit, the 11th

through 20th aligned units, as well as the 21st aligned unit



first half 2048 (= 6144 - 4096) bytés are recorded in the X+1
sector. The latter half 4096 bytes of the 21st aligned unit,
'as well as the 22nd through 31st aligned units are recorded
in the K+2 sector.

In the case of a UDF or FAT file system, (in other words,
the sector size is 2048 bytes) the file start point déta must
be aligned with the sector start position, however when the
sector size is 65536 bytes, the data of the file start point
may start at a point within the sector not pecessarily the
sector start position. In that case, the file system has a
sector start offset showing the file start point within the
sector.

A method for deleting data at the beginning portion of
a file when the sector size is 65536 bytes, is explained.

The case of deleting data of the beginning portion of
a file is explained. First of all, the initial aligqed unit
is aligned in sectors at the beginning of recording as shown
in Fig. 19.

Fig. 20 shows an example of recorded data in the 0th
sector, deleted up to a certain point imn aligned units. In
this example, the sector start offset showing the position
of the file start point within the sector, is a value of 6144*i
{i is an integexr of 10 or less) bytes.

Fig. 21 shows an example of recorded data in the 1st
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sector, deleted up to a certain point in aligned units. In
this example, the sector start offset showing the position
of the file start point within thé sector, is a value of
2048+6144*i.bytes.'.

Fig. 22 shows an example of recorded data in the 2nd
sector, deleted up.to a certain point in aligned units. In
this example, the sector start offset showing the position
of the file start point within the sector, is a value of
4096+6144*i bytes.

In this case also, after the beginning portion of the
file is deleted, along with revising (rewriting) the offset
ofthepacketNo.matchingthepackétNo.(offset_packet_number
of Fig. 11) showing the entry point listed in the entry point
map, the entry point data for referring to the entry point
that was deleted in aligned units, is deleted from the entry
point map.

To reproduce a DVR transport stream that was recorded
in this way, the read out start position address of the DVR
transport stream is establishedbased on the packet No. showing
the entry point recorded in the entry point map.

More specifically, the read out start position address
of the DVR transport stream is established by the calculaﬁion
shown below in processes {1) through (6).

In process (1), the offset sector No. OFT_SCT_NUM from



the sector containing the file start point data to the sector
containing the specified entry point data, is calculated by
utilizing the following egquation (4). The OFT_SCT_NUMsupplies
values for K, K+1, or K+2 shown in Fig. 18.

TMP_ALU_NO=TMP1/6144

TMP_OCN=TMP_ALU_NO*6144/65536

" OFT_SCT_NUM=TMP_OCN-XN ' co. (4)

When the sector_start_offset%$6144 = 0,

at TMP1 = (I_start_packet_No-offset_source_

packet_number) *192 + TMP2,

TMP2 = sector_start_offset

XN = 0

When the sector start_offset%6144 = 2048,

TMP2 = sector_start_offset+65536

XN = 1

When the sector_ start_offset%6l44 = 4096,

TMP2 = _sector_start_offset+6_5536.*2

XN = 2

In process (2), REF_ALU_NO for the 0th through 31th -
aligned units shown in Fig. 18 (aligned units containing entry
points) is calculatedbyutilizing the following equation (5).

REF_ALU_NO = TMP_ALU_NO%32 ' ... (5)

In process (3), a check is made as to whether or not

the REF_ALU_NO is 10 or 21. When the REF_ALU_NO is found to



be 10 or 21, then the applicable aligned unit containing the
entry point is determined to be striding the sector shown by
the OFT_SCT_NUM, and the following sector.

When a check of the REF_ALU_NO shows it is not 10 or
21, then in process (4), then the offset quantity OST_FST_ALU
from the sector start position shown by OFT_SCT_NUM, to the
initial aligned unit provided with all data, is calculated
using the following equation (6). The OST_FST_ALU supplies_
the 2048 byte or 4096 byte wvalue shown in Fig. 1é.

OST_FST_ALU = (TMP_OCN%3)*2048 _ ... (8)

In process (5), the aligned unit quantity OFT_ALU_NUM
for t-:he offset from the initial aligned unit provided with
all data to the aligned unit containing the entry point is
calculated using th'e following equation (7). The OFT_ALU_NUM
value indicates any of the offset No. (0 through 9) for the
aligned units provided with all data within the sector shown
in Fig. 18.

OFT_ALU_NUM = REF_ALU_NO-XNUM cee {7

When TMP_OCN%3 = 0,

XNUM = 0

When TMP_ OCN%3 = 1,

XNUM = 11

When TMP_OCN%3 = 2,

XNUM = 22



The offset packet quantity OFTEP from the beginning of
the source packet to the entry point source packet, for the
aligned units shown in OFT_ALU_NUM, in process (6), or for
the aligned units are 10 or 21 of REF_ALU_NO ih process (3),
is calculated using the following equation (8).

OFTEP = (I_start_packet_ No-offset_source_
packet_number)%32) ... (8)

The processing sequence described above can be
implemented with hardware, yet may also be i@plemented with
software. When implementing the processing sequence'ﬁith
software, theprogramcomprising that softwaremaybeinstalled
indedicatedhardwareincorporatedintoacomputerorinstalled
in the various programs, and installed from a recording medium
such as a general-purpose personal computer capable of
implementing the various functions.

The program may also be distributed to the user on a
recording medium not using a computer as shown for instance
in Fig. 1. The program may be provided to the user not only
on a magnetic disk 24 (including floppy disks), an optical
disk 25 (CD-ROM {compact disk read only memory}), a DVD
(including digital versatile disk), an optical-magnetic disk
26 (including MD {mini disk), or a packaged medium such as
a semiconductor memory 27, but may also provided to the user

as a program incorporated beforehand into the computer or a



program recorded onto a ROM or hard disk, etc.

In these specifications, the steps for loading the
program recorded on the rec_:ording medium were of course
proce_ssed along a time base according to a recorded sequence.
Of course, these processes may also be implemented one at a
timeorinparallelwithout necessarilyalwaysprocessingalong
a time base.

In these specifications, the term “system” is used to
_express the overall device comprised of a plur_ality of device
units.

In the first transport stream recording device and
transport stream record method, and also the program recording
medium of the above described invention, the specified source
packef added with transport packet header is collected into
a specified num.her of piec_:es, and aligned units generated aﬁd
recorded on the recording medium, so the effect is rgndered
that the transport pac;kets can recorded with good efficiency
onto the recording medium.

Further, in the second transport stream reproduction
device and transport stream reproduction method, as well as
the program recording-medium in the above described invention,
the specified sourcepacket addedwithtransportpacket header,
is sub-divided into a specified nuﬁlber of pieces and aligned

units generated and recorded on the recording medium, so the



effect ié rendered that the transport packets can recorded
with good efficiency onto the recording medium.

Still further, in the transport stream reproduction
device and transport stream reproduction_method, as wéll as
the third program recording medium in the above described
invention, the address on the data recording medium
corresponding to the designated reproduction start position.
iscalculated, and the loading (reading) commencedof transport
packets from the calculated address on the @ata recording
medium so the effect is rendered that the transport packets

can loaded (read out) with good efficiency.
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WHAT IS CLAIMED IS :-

1. A transport stream recording device for recording
input transport streams on a data recording medium,
comprising:

a header attachment section of attaching a header to a
transport packet having said transport stream and.generating
a source packet; and .

a record section of recording a predetermined
specified number of said source  packets on said data
recording medium as aligned units.

2. A transport stream recording device according to
claim 1, further comprising:

a counter for counting the number of transport packets
having said transport stream; and

null packet generator for generating mnull packets
according to the count from said counting means.

3. A transport stream recording device according to
claim 1 or 2, wherein the beginning of each said aligned unit
is periodically placed in the beginning of a sector.

4. A transport stream recording device according to
claim 1, 2 or 3, wherein the data iength of said aligned
units is equivalent to a multiple of the sector length of
said data recording medium.

5. A transport stream recording device according to

claim 3 or 4,wherein the sector length is equivalent to a multiple
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of the data length of said aligned unit.

6. A transport stream recording device according to
any one of the preceding claims, further comprising:

a detector for detecting transport packets containing
entry points from among said transport packets; and

a map generator for generating an entry point map
listing with transport packet positions containing said
entry points. _

7. A transport stream recording device according to
claim 6, wherein said map generator lists the PTS of said I
picture in said entry point map.

8. A transport stream recording method for recording
input transport streams on a data recording medium,
comprising the steps of:

adding a header to the transport packet comprising the
transport stream; and

recbrding a predetermined specified number of 'said
source packets on said data recording medium as aligned
units.

9. A transport stream recording method according to
claim 8, further comprising the steps of:

counting the number of transport packets comprising
said transport stream; and

generating null packets according to the count value

from said counting step.
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10. A transport stream recording method according to
claim 8 or 9,wherein the beginning of each said aligned unit
is periodically placed in the beginning of a sector.

11. A transport stream recording method according to
claim 8, 9 or 10, wherein the data length of said aligned
units is equivalent to a multiple of the sector length of
said data recording medium.

12. A transport stream recording method according to
claim 10 or 11, wherein the sector length is equivalent to a
multiple of the data length of said aligned unit.

13. A transport stream recording method according to
any one of claims 8 to 12, further comprising:

a step of detecting transport packets containing entry
points from among said transport packets; and

a map generator step 6f generating an entry point map
listing the transport packet positions containing said entry
points.

14. A transport stream recording method according to
claim 13, wherein said transport stream recording method
comprises a step of listing the PTS of the I picture in said
entry point map.

15. A program recording medium recorded with a
computer-readable program for recording transport stream
programs on a data recording medium, wherein said program

recording medium comprises a header attachment step of
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attaching a header to a transport packet constituting a
transport stream and generating a source packet; and

a step of recording a predetermined specified number
of said source packets on said data recording medium as
aligned units.

16. A program recording medium recorded with a
computef-readable program according to c¢laim 15, further
comprising the steps of: .

counting the number of transport packets comprising
said transport stream; and

generating null packets according to the count wvalue
from said counting process.

17. A program recording medium recorded with a
computer-readable program according to claim 15 or 16,
wherein the beginning of each said aligned wunit is
periodically placed in the beginning of a sector.

18. A program recording medium recorded with a
cémputer-readable program according to claim 15, 16 or 17,
wherein the data length of said aligned units is equivalent
to a multiple of the sector length of said data recording
medium.

19. A program recording medium recorded with a
computer-readable program according to c¢laim 17 or 18,
wherein the sector length is equivalent to a multiple of the
data length of said aligned unit. |

20. A program recording medium recorded with a
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computer-readable program according to any one of claims 15
to 19, further comprising a step of detecting transport
packets containing entry points from among said transport
packets; and

a map generator step of generating an entry point map
listing the transport packet positions containing said entry
points.

21. A program recording medium recorded with a
computer-readable progrém according to claim 20 wherein said
program recording medium comprises a step of listing the PTS
of the I picture in said entry point map.

22. A signal recorded on the data recording.medium
wherein, the source packet is a transport packet aﬁtached
with a header and comprising the transport stream, the
aligned units comprises a predetermined specified number of
said source packets, and said aligned units are configured
in units.

23. A signal according to claim 22, wherein said
source packet contéins null packets.

24. A signal according to claim 22 or 23, wherein the
beginning of each said aligned unit is periodically placed
in the beginning of a sector. ‘

25. A signal according to claim 22, 23 or 24, wherein
the data length of said aligned units is equivalent to a
multiple of the sector length of said data recording medium.

26. A signal according to claim 24 or 25, wherein said sector
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length is equivalent to a multiple of the data length of said
aligned unit.

27. A transport stream repfoduction device for
reproducing the transport stream recorded in aligned units
on the recording medium, comprising:

a-reproduction section;

a calculating section for calculating the address
cofresponding to the designated reproduction start position;
and

a controller for controlling said reproduction section
so that read-out of said transport packets starts from the
calculated address,

wherein said aligned units are comprised of a
predetermined specified number of collected source packets
attached with headers to constitute said transpo?t stream.

28. A tramsport stream reproduction deﬁice according
to claim 27, wherein said controller further controls the
reproduction section to acquire an entry point map from said
recording medium, compares the PTS listed in said entry point
map with said desigﬁated reproduction start position, and
searches the entry points adjacent to said specified
reproduction start position; and said calculation section
calculates the address corresponding to said entry points

recorded in said transport packet.
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29. A transport stream reproduction device according
to claim 27 or 28, further comprising a deletion section to convert
a designated deletion range into said aligned unit data region
and to delete said converted aligned units recorded on said
transport streams.

30. A transport stream reproduction method for a
transport stream reproduction device for reproducing
transport streams recorded in aligned units recorded on a
recording medium comprising the steps of:

calculating the address corresponding to the designated
reproduction start position; and

reading out said transport pécket from said calculated
address and control the start of said reproduction section,

wherein said aligned units comprises a predetermined
specified number of collected source packets attached with
headers to constitute said transport stream.

31. Aproéramrecoréingmediumforrecordingatransport
stream reproduction program readable by computer for
reproducing transport streams recording in aligned units on
the recording medihm, wherein said transport stream
reproduction program comprises the steps of:

calculating the address corresponding to the designated
reproduction start position;

reading out said transport packet from said calculated
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addressandcontrollingthesta;tofsaidreproductionsection,

wherein said aligned units comprises a predetermined
specified number of collected source packets attached with
headers to constitute said transport stream.

32. A transport stream recording device for recording
transport streams in sector units of data on a data recording.
medium, comprising:

header attachment means for attaching a header to a
transport packet éonstituting a transport stream and
generating a source packet;

classifying means for subdividing said source packet
into a specified number of piebes and generating an aligned
unit; and

record means for recording said aligned units on said
recording means,

wherein the data quantity of the aligned unit is
equivalent to a multiple of.the data quantity recordable on
one sector of said daﬁa recording medium.

33. A transport stream recording device according to
claim 32, further comprising:

counting means for counting the number of transport
packets having the transport stream; and

null packet generating means for generating null packets

according to the count from said counting means.
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34. A transport stream récording device accordiné to
claim 32, further comprising:

counting means for counting the number of transport
packets having the transport stream;

detection means for detecting transport packets having
data serving as reproduction start positions, from among
transport packets coﬁstituting said transport streams; and

means for making entry point maps for specifying the
transport packets containingsaiddata serving as reproduction
start positions.

35. A transport stream recording éevice according to
claim 34, wherein said detection means detects transport
packets containing I picture data as the transport packet
containing data serving as reproduction start positions, and
said means for making entry point maps writes the count from
said counting means for said transport packets containing said
I picture data into the entry’boint map, and also writes said
I picture PTS into said entry point map.

36. A transport stream recording method of a transport
stream recording device for recording input transport streams
in sector units of data on a data recording medium, comprising:

a header attachment ttep of attaching a header to a
transport pécket constituting said transport stream and

generating a source packet;
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a classifying Step-of subdividing the source packet
generated in the header attachment step intoa specified number
of pieces each and generate an aligned unit; and

a record step of recording the aligned units on said
data recording medium,

wherein the data quantity of the aligned unit is
equivalent to a multiple of the data quantity recordable on
one sector of said data recording medium.

37. Aprogramrecordingmediumfor recordinga transport
stream recording program for recording the input transport
streams in sector units of data on a data recording medium,
wherein said transport stream recording program comprises;

a header attachment step of attaching a header to a
transport packet const;tuting a transport stream and
generating a source packet;

a classifying step of subdividing the source packets
generated in said header attachment step into a specified
number of pieces and generating an aligned unit; and

a record step of recording the aligned units on said
data recording medium,

wherein the data quantity of the aligned unit is
equivalent to a multiple of the data quantity recordable on
one sector of said data recording medium.

38. A data recording medium recorded with transport
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stream by a transport stream recording device, wherein said
data recording medium is recorded with aligned units each
subdivided into specified numbers of source packets with
headers attached to transport packets and constituting said
transport stream, and the data quantity of the aligned unit
is equivalent to a multiple oflthe data quantity recordable
on one sector of said data recording medium.

39. A transport stream reproduction device for
reproducing the transport stream recorded in aligned units
on the recording medium, comprising:

specifying means for specifying the reproduction start
Lposition, a calculation means to calculate the address of said
data recording medium corresponding to said designated
reproduction start position; and

read-oﬁt means for starting readout of said transport
packet from address on said data recording medium calculated
by said calculation means.

40. A transport stream reproduction device according
to claim 39, further combrising:

acquisition means for acquiring an entry point map from
said data recording meaium;

search means for comparing the specified reproduction
start position with said PTS listed in said entry point map

and searching for the entry point adjacent to said specified
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reproduction start position,

wherein said calculation means calculates the address
of said recording medium recorded in said transport packet
corresponding to said entry point, using the count contained
in said entry point map.

41. A transport stream reproduction device according

to claim 39 or 40, further comprising:

conversion means for converting a specified erase range
into data area for said aligned units; and

deletion means for deleting said transport stream
recorded in said data area for said aligned units converted
by said conversion means.

42. A transport stream reproduction method for a
transport stream reproduction device for reproducing
transport streams recorded in aligned units recorded on a data
recording medium, comprising:

a specifying step of specifying the reproduction start
position;

a calculation step of calculating the address of said
data recording medium corresponding to said designated
reproduction start position; and

a read-out step of starting readout of said transport
pracket from address on said data recording medium calculated

by said calculation means.
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43. A program recording medium for recording transport
stream reproduction prégram, readable by computer, for
reproducing transport streams recorded in aligned units
recorded on a data recording medium, wherein said transport
stream reproduction program comprises:

a specifying step of specifying the reproduction start
position;

a caiculation step of calculating the address of said
data recording medium corresponding to said .designated
reproduction start position; and

a read-ﬁut step of starting readout of said transport
packet from address on said data recording medium calculated

in the processing of said calculation step.



