26 August 2004 A TRANSPORT STREAM RECORDI NG DEVI CE, METHOD THERECF,
TRANSPORT STREAM REPRODUCTI ON DEVI CE, METHOD THEREOF, PR@EGRAMsRESIRDI NG
MEDI UM AND A DATA RECORDI NG MEDI UM BACKGROUND OF THE | NVENTION Fi el d of
the Invention This invention relates to a transport streamrecording

devi ce, nethod thereof, transport stream reproduction device, method

t hereof, a programrecordi ng nediumand a data recording nedium and
relates in PArRANGHGHT £ DREAM RECOROINGIIEWATR r EDHODP A EREVIFG €T RANAHIRY

t hereof, transport stream reproduction device, nethod thereof, a program
recordi ng, snetaweErebEUcHtEN DETVOCH, METHSGM THEREERS] PROGRAMIEEIGRTIINGCOr d
or reproduction of digital nulti-channel broadcast signals transmtted as
transport streans onto @&rdavs ARCORJDRgANEECORDIMMesCEDIM Oon of Rel ated Art
In Europe and North America, as well as donestically in Japan, MPERX
(Moving Picture Experts G oup Phase 2) transport streans are utilized in
digital satellite broadcasts and |and digital broadcasts, etc. MPEG video

packets and MPEG audi o packedsciaung e aud aramdimiotieo of the broadcast
program are time-nultiplexed on these transport streans. The | ength of

one transport streagipasketns Siddsndbiydes. If the transport stream
corresponding to the program 1l 26 August 2004
This invention relates to a transport stream recording
dévice,méthodthéreof,transportstreamreproductiondevice,
ﬁethodthereof,aprogramrecordingmediumandeadatarecording
medium and relates in particular to a transport stream
recording device, method thereof, transport stream
reproduction device, method thereof, a program recording
medium and aFdata recording medium ideal for efficient record
or reproduction of digital multi-channel broadcast signals
transmiftedastransportstreamsont051datarecordingmedium.
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 énd‘ MPEG
audio packets for‘the audio and video of the broadcast program
are time-multiplexed on these transport streams. The length

of one transport 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

qual ity audi ovi sual program can be viewed repeatedly at ZWWudustR004 th no
degradation of inmge or sound quality. If the transport streamof a the
program could further be recorded for instance, on a recordi ng nmedi um
capabl e of random access such as a hard disk or optical disk, then random
access reproduction highly responsive to user commands can be achi eved.
However, randeiddoeesstoreed asol iy hp hediomed ssonlthesrehaidediisies 4hdn
optical disks are usually formatted in logical block units of 2048 bytes
cal | ed sect o0& Stigrid qulad idat audiprienali prodrasecdamits; viaved oapaatBATy(File
Al |l ocation Table) and UDF (Universal disk format), etc. To achieve
reproduct i orewiany Hiigle rddpons degessa ttilve ohVifagdi orvissual) qdataty.
contained in the transport streamnust be recorded in sector units (or

i nteger nul tipl es Iff thectanspowt StreaddowEver thay reyddrored 1@boueshehe
transport packet is 188 bytes, while the sector is 2048 bytes so that the
sector and lyt=ermidddoef dmes trstceneldn @ompabirdliagwmelieacbapbbee oand the
problem currently exists that AV data contained in the transport stream
cannot be r aecordied aicresectoeh asi & ha(rat diksRt@gep tidlatli @l €5, atheseeafonni t S) .
Further, even if the AV data could be recorded in sector wunits (or integer
mul ti pl es ofacsesd Orramdddigt itdre hHighhl y2 r26phnguste 2004dser commands can

be achieved.

However, random accessible recording mediums such as
hard.diéks 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 (File Allocation Table) and

_UDF (Univexsgl disk format), etc. |

To achieve reproduétion with high fesponsiveness, the
AV (éudio-visual) data contained in the transport stream must
be_recorded iﬁ sector units {(or integer multiples of sector
upits). 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 welllcbmpatible with each other
and the problem currently exists that AV data contained in
the transport stréam cannot be recorded in sector units (or
integer multiples of sector units).

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

units (or integer multiples of sector units), the high



responsi veness of the random access reproducti on nakes address control of
the recorded AV data difficult and troublesone to achieves AggdedPidd OF THE
| NVENTION I n view of the above circunstances of the related art, this

i nvention has the object of efficiently recording or reproducing transport
streans by attaching four byte transport extra headers (TP_extra_ eader) to
each transport packet to generate a source packet and establish a new data

uni't - consti Luled 0y &l IgNesoupLLasOul YALENL o0 &, A e raReL Ly pord | on

of 32 source pa ' accordance Fir &F aspec € i hvention

there is pro rec [ of_.r.ec p di o- V|sua
dat a transpof%gﬁgFgaﬁ?ogﬁg gg%§5¥%§§¥%ﬁ%ﬂ{ ﬁ%g% %ﬁlﬁaapﬁ % O%?E’%F%?y of
sector units for. storlng data, the recording device conprising: a header

attachnent ufitdr attaching a header to a transport packet of the
transport streamto generate p tg ecord unit for
recordi ng a specified nunber §§Mﬁ§ﬂ? Sgbﬁﬁﬁf %%€@§?§O§n sai d data recording
mediumas an alig ed unit _n_one_or _nore sector unit t he r rdi ng
Todi um 3 56 Auguat2B0A" | AE AEREr BRNES T SBEERA RS phEL TereERE SEC

this invention has the object of efficiently recording or
reproducing transport streams by attaching four byte transport
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.

In accordance with a first aspect of the invention,
there is provided a recording device for recording an input
audio-visual data transport stream on a data recording
medium, having a plurality of sector units for storing
data, the recording device comprising:

a header attachment unit for attaching a header to a
transport packet of the transport stream to generate a
source packet; and

a record unit for recording a specified number of
said source packets on said data recording medium as an
aligned unit in one or more sector units of the recording

medium.



invention, there is provided a recording nethod for recording input

audi o-vi sual data transport streamon a data recording ﬁ?ﬂAM?bhﬂMﬁﬂg a
plurality of sector wunits for storing data, the recordi ng nmethod
conprising the steps of: attaching a header to a transport packet of the
transport streamto generate a source packet; and recording a specified
nunber of said source packets on said data recording nediumas an aligned

unit i one of  mope SeElon Al ofsthe recording gediym n aggor dance

with a third asp e invention, here i's pro _ tor

o record a avdlaGieral " HEEe: r SnspBFLYarEamt prBGPARLBH 4 BPads ket di ng
program i notrastettis' st SRR kel sl PaREBRRT Bucker
peci 11 ed nunber or eaohiiBer cRETR T pABHES, W aELyr TOTGRHG AR as
August 2004 |55 Rof REnar e SBRbEr PR el el e RV TR T 1
provi ded a regﬁgcgggbém%%yn1having stored thereon

attaching a header to a transport packet of the
transport stream to generate a source packet; and
recording a specified number of said source packets on
said data recording medium as an aligned unit in one or

more sector units of the recording medium.

In accordance with a third aspect of the invention,
there is provided a data storage medium containing a
computer~readable program for instructing a computer
to record a audio-visual data transport stream
program on a data recording medium having a plurality
of sector units for storing data, wherein said program
instructs the computer to:

attach a header to a transport packet of the
transport streaﬁ to generate a source packet; andrecord a
specified number of said source packets on said data
recording medium as an aligned unit in one or more sector

units of the recording medium.



an audi o-vi sual data transport stream wherein said data conprises a
source packet containing a transport packet of the transmoAtgust pemM
attached with a header, wherein specified nunber of source packets are
recorded as aligned units, and said aligned units are configured as one or
nore sector units of the recording nedium In accordance with a fifth
aspect of the invention, there is provided a reproduction device for

reproducing an augj ozuibsHalndat @ i ansnoLt-cat reamecr ded, ag,aligned
m (0] sector Ssal

unit on a recording nediu aving a plurality units,

reproduction gevi 6&§gg£@&&%89' ?eeggﬁgﬂgchkﬁﬂéﬁﬁgﬁ%ﬁgﬁh%t éﬁ“éﬁ%ﬁl n

section for calculati he address correspon esign

reproducti on §£a£&di80§ﬁéhﬁg? gand %r%%%%’]to d %g:l{e%rm C%—}%Pélﬁng 54 g{aatret‘ .

reproduction section so that read-out sai rafspori” packets

fromthe cal cubgahed saddress, suherei n said.+ al Lgned ;unif is, CoppLi s a
E ttac %mﬁj Itute

speci fi ed nunber” of source packets ed wth a der to Cons

said transporbagkeeamod 26n8uousia 2004 in SAUMRNCE WLt B Sixl prashect

of the invention, there is provided a reproduction nethod Tor

' header, wherein specified number of source packets
are recorded as aligned units, and said aligned units

are configured as one or more sector units of the recording

medium.

In accordance with a fifth aspect of the invention,
there is provided a reproduction device for reproducing
an audio-visual data transport stream recorded as
aligned unit on a recording medium having a plurality
of sector units, said reproduction device comprising:

a reproduction section;

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

a controller for controlling said reproduction
section so thét read-out of said transport packets
starts from the calculated address, wherein said
aligned unit is comprised of a specified number of
source packets attached with a header to constitute

said transport stream.



reproduci ng an audi o-vi sual data transport stream recorded as an aligned
unit on a recording nedium having a plurality of sector 28Atgust 2004t ori ng
data, said reproduction nethod conprising the steps of: calculating the
address corresponding to the designated reproduction start position; and
readi ng out said transport packet fromsaid calcul ated address and control
the start of said reproduction section, wherein said aligned units

conprises a specifjied ource ,packets_.attached with a header to
constitute said trfannsp(%;é{g&gqaﬁ{e%% Iwnleca co?dan%%x&}‘th A°ReVent 1° spgtg}e of

Lne, ol oYty oy PSS 1 CB8 B-8gA S of Sk UEgLA, SoThalning A
compuLer [or -ASPRANNLAD LIEnSRAL! oL A, SRt an el LaDed uilee on
Gat e, N1 1 L GPARANSROT Ly SL{SBIMLEPLALNCI LA, B ODLBT, IS R
291 duct on ol fePoet b gRg 87 AL BREA ea o sal gt aoport
reprOdUCtionsaid reproduction method comprising the steps of:

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

reading out said fransport packet from said
calculated address and control the start of said
reproduction section, wherein said aligned units
comprises a specified number of source packets
attached with a header to constitute said transport
stream.

In accordance with a seventh aspect of the
invention, there is provided a data storage medium
containing an audio-visual data transport Stream
reproduction program readable by computer for
reproducing transport streams recorded as aligned units
on the recording medium having a plurality of sector
units for recording data, wherein said transport
stream reproduction program instructs a computer to:

calculate the address corresponding to  the

designated reproduction start position; and



section, wherein said aligned units conprises a specified nunber of source
packets attached with a header to constitute said transpmg Auglste@m | n
accordance with a eighth aspect of the invention, there is provided a
recordi ng device for recording an audi o-visual data transport streamin
sector units of data on a data recording nediumhaving a plurality of
sector units for recording data, conprising: nmeans for attaching a header

t t t. of .the it t streamt nerate a source
backet . moans. for - St v e ik - SRS pROREES: AEoTh Aisbcr T L Aer
f pi f i.gned uniits; and . recording said _aligned units on sai
?echS?ﬁZ Onﬁ%%%ggﬁ%eggbn ?%%F%&&%%Qﬁuﬁﬁ*ﬁysgﬁraac alS3red TGRIrPdpEtion

[ Ul ti j one sector of
equi val ent to,a nultlplehof t he data qua tjtgﬁdrecordable on e

sai d data reé%f&?ﬁﬁ“ne Ut R ad%%}ﬁan Wifida it hSasgeltPbt SeRe 2
encon, UELEGL 1 BEOVLRALS, 860T LIAIEt A, LAY P
data recording Mediupy, 33 QL 09; oML SOMPrLplag, Lhe steps of:
In accordance with a eighth aspect of the
invention, there 1is provided a recording device for
recording an audio-visual data transport stream in
sector units of data on a data recording medium having a
plurality of sector units for recording data,
comprising:
means for attaching a header to a transport
packet of the transport stream to generate a source
packet;
means for subdividing said source packet into a
specified number of pieces of aligned units; and
recording said aligned units on said recording
means,
wherein the data quantity of each aligned unit is
equivalent tol a multiple of the data quantity
recordable on one sector of said data recording medium.
In accordance with a ninth aspect of the

invention, there is provided a recording method for

recording an input audio-visual data transport stream in

6a



attaching a header to a transport packet constituting said transport
streamto generate a source packet; subdividing the sourzeApaekedos .
generated in the header 'attachment step into a specified number of pieces
of aligned units; and recording the aligned unit on said data recording
medi um wherein the data quantity of the aligned unit is equivalent to a
multiple of the data quantity recordable on one sector of said data

recordi ng medi I ordance wi.th enth aspegt of the jinvention
there is pr oséléégec?ra Q%?ggstoglr a%ed\r%‘ i u]?ne(%:%n alhi 1 ﬁgéumbor?ﬁd't rr?%%la‘im%
transport str Joe%%g[%j%%i%%ogkgm F,_%gsnlggst ructing a conputer to record

audi o-vi sual data on t'a or ecor d rum having one or nore sector
Comput er tor attach A MG 16 s PARSort Hacket  EERBEFFG] ngPacket
Lranport S EAMANG,09NE 240G, cRALER ARCKELLogtbrly ve L spu e,
August 2004-r§§§§getggcﬁgkgned units on said data recording
subdividing the source packet generated in the
header attachment step into a specified number of pieces
of aligned units; and
recording the aligned unit on said data recording
medium,
wherein the data guantity of the aligned unit is
equivalent to a multiple of the data quantity
recordable on one sector of said data recording medium.
In accordance with a tenth aspect of the invention,
there 1is provided a data storage medium containing a
computer readable transport stream recording program for
instructing a computer to record audio-visual data on a
data recording medium having one or more sector units,
wherein said transport stream recording program
instructs a computer to:
attach a header to a transport packet
constituting a transport stream and generating a
source packet;
subdivide the source packet generated into a
specified number of aligned units; and

&b



medi um wherein the data quantity of each aligned unit is equivalent to a
multiple of the data quantity recordable on one sector qu,s@gt@tgm@ .
recording nedium In accordance with a eleventh aspect of the invention,
there is provided a data recording medium recorded with audio-visual
transport streamrecording device, wherein said data recording nediumis
recorded w th source packets wherein each source packet is subdivided

into specified nu piLeces Li.g . uUnits with a header attached to
the transport pacggfercoc%ogdslati% t‘—;rljé)l'fh %(%Fit ’@f%gmon{ h&%d: ad?}ﬁﬁnﬁetcip% 13%e

aligned wunit,is;gquivalent to a multiple of the data quantity recordable
on one sector of sald data recording nedium In accordance with a twelfth

aspect of the inveption, there is, provided.a reproduction device for,
reproduci ng an audiwgl-evlfes%%l glaet adf':’rté:\’ns%ltjjiafl%g‘t%ryea%f reto déadlja%n%fl et
units on a regcgrdj . i.um havi n aplurality of ctor, ynits for_ storing
data, the ré%%od%@g%g%q éﬁicszo%bﬂqgﬁ1.p anggfoiﬁgpegﬁf ngUafe-1ty

reproduction §é86£da89%i“6%r §§e268é%%%ﬁ$ %9 4 said data recording

medium.

In accordance with a eleventh aspect of the
invention, there is provided a data recording medium
recorded with audio-visual transport stream recording
device, wherein said data recording medium is recorded
with source packets wherein each source packet 1is

- subdivided into specified number of pieces of aligned
units with a header attached to the transport packet of
said transport stream, 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,

In accordance with a twelfth aspect of the
invention, there is provided a reproduction device for
reproducing an audio-visual data transport stream
recorded as aligned units on a recording medium having
a plurality of sector units for storing data, the
reproduction device comprising:

means for specifying the reproduction start
position;

ocC



means for calculating the address of said data recording nedium
corresponding to said designated reproduction start posi;_tfj,qtngusagobmans
for starting readout of said transport packet fromthe address of said
data recordi ng nmedium cal culated by said means for calculation. In
accordance wth a thirteenth aspect of the invention, there is provided a
reproduction nethod for reproducing audi o-visual data transport stream

. | udio-vi sual data transport stream
Cactor . the ropr oaUEe BN HoPnofe TERRBFFong e Stamear pea R ihe

sector, the reproduction conpris eps of :

oot on S EetabAY! | iliinh BV NE ad0ese ol 72 fetitiatsa

recording medi um correspondi ng to sai esignate

position; an j N adE:qH% f Ld.transport packet from address on
sai d data reg:oergfsl n%herrgéioglm ca rctglgf?géigl%i?n'sﬁ%dj calculation step. In

accordance wth arr(eoaggé e?E‘EhS%EE‘%CJ%I(%?;ﬁéag 0$€‘;§ LiﬁgniSr %g%%éozrr@_rovi ded a

data storage nmedi um containing a rrinstructing
oo iat o ShAREET £ P T S Lol SREREURLAL B 0O o
calculated by said means for calculation.

In accordance with a thirteenth aspect of the
invention, there is provided a reproduction method for
reproducing audio-visual data transport stream recorded
as aligned unit on a data recording medium having a
plurality of sector, the repreduction method
comprising the steps of:

specifying the reproduction start position;

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

starting readout of said transport packet from
address on sald data recording medium calculated by
said calculation step.

In accordance with a fourteenth aspect of the
invention, there is provided a data storage medium
containing a computer readable program for instructing a

computer to record an audio-visual data transport

reproducing program recorded as aligned units on a

od



data recordi ng nedium having a plurality of sector wunits, the reproduction
programinstructs a conputer to: specify the reproducti org At@ist 20®si tion
cal cul ate the address of said data recording nmediumcorresponding to said
desi gnated reproduction start position; and start readout of said
transport packet from address on said data recording nediumcal culated in
said calculation step. BRI EF DESCRI PTION OF THE DRAWNGS Fig. 1 is a block

di how h - . j devi 10 of t nbodi nent

ot Tha T veraech " eoGRHED Ahaibie é%%ﬁélﬁdag%an%‘i?ﬁrgawgﬁt k' sjzct‘-—’f: 3
iall t recordin evi ce .. Fig.

ST tr awi ny PhobERe The! TANIPERUE! ol dhen] oRL Ok sl oY ) Gt b g

showi ng the rglation of aligned wunits and sectors. 6e 26 August 2004 Fig.
5A through 5C are flowcharts illustrating the data structure of the

aligned units. Figsﬂ%éf%fi%Héwﬁégkgggg{ﬂgntg%a%%l%g§¥%fgnfﬂignEd units

calculate the address of said data recording
medium corresponding to said designated reproduction
start position; and

start readout of said transport packet from
address on said data recording medium calculated in said

calculation step.

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 1is a drawing showing the syntax of the
source packets._

Fig. 4 is a drawing showing the relation of aligned

units and sectors.

be



and sectors. Fig. 7 is a flowhart illustrating the transport stream
recording process for the recording device 10. Fig. 8 is s Alqueepeud

showi ng process for generating the arrival tinme stanp. Fig. 9 is a
flowchart illustrating-.he recording process for the entry point map of
the recording device 10. Fig. 10 is a drawing show ng the relation of the
PTS and the packet No. listed in the entry point map. Fig. 11 is a draw ng
showi ng a typi cal Fast-r§2 gdinpuainpc afe flowrhagts blbuktdabynamishdaitag t he
structure of the recording device 30 of the embodi nent of the invention.
Fig. 13A t hrotghcd8® aafe theawingsieghowing .t he data configuration of the
aligned units. Fig. 14 is a block diagram show ng the structure of the
reproducti on devi 69406 af 4 He aeringds mewnt n@ft hiehee I awvieot bérelidrigd uhBtss a
flowchart illustrating the reproduction processing.of the reproduction
device 40. Rmd dé&cters flowchart illustrating the sectional deletion
processi ng of the reproduction device 40. Fig. 17A through 17B are draw ngs
showi ng t he erasurFdg? 26 sAagiisiw@00dt dfl ldattaaitinal tReataiiges-t Ekgead8 is a
drawing illustrating the nethod for recording the aligned units on the
dat a r ecor di meromilingm b aenstiidrutiiig recording device 10.

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

Fig. 9is 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. listéd in the entry poiﬂt map .

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

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

Fig. 132 through 13D are drawings shpwing 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 thé 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



a sector size of 65536 bytes. Fig. 19 is a drawing show ng the relation of
sectors and aligned units at the beginning of the recor dgBugdst 900420 is a
drawi ng shown an exanpl e of erased aligned wunits previously recorded in a
sector. Fig. 21 is a drawi ng shown an exanple of erased aligned wunits
previously recorded in a sector. Fig. 22 is a drawi ng shown an exanpl e of
erased aligned wunits previously recorded in a sector.. DETAILED
DESCRI PTI ON ¥ dai= | MNVENHI9@NJA uninst. exanpl e conpri si ng the enbodi nent of
the transport streamrecording device of this invention is described
whil e referring t@iki.g.8 1s athaawiego! Ui wgt fevi €@ £ h medthlo@CHESr 8c b FANSPOTr
packet extra header and generates a source packet as shown in Fig. 2B,
into each packeblagneblaititnsparie ahkearacfrding REQTLAM 1 8Pt 1 Out
recording device 10 at irregular periods as shown in Fig. 2A, fromthe
set-top. boxa deftdrariad F edisgist dlythisQadcast signals.. The generated DVR
transport streamset with source packets is recorded on the

recordi ng medi um 2iof.onbatted feawexanBheviAgSeRboEs1otian bXese8e2Bs August
2004 length as shown in Fig. 2C. The horizontal axes of Fig. 2A and Fig.

2B indi cate die 4iignaXiwmits A ivhal belgABsihg bBetnbeceediagngevi ce 10 of
the transport packet. A stream analyzer 11 of the recording device 10 reads
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 drawing shown an example of erased aligned

units previously recorded in a sector..

DETAILED DESCRIPTION OF THE INVENTION

A first example comprising the embodiment of t-:he
transport stream recording device o\f 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 p;ogram input to the recording device 10 at
irregular periodé as shown in Fig. 2A, from the set-top box
for receiving digital broadcast signals. The generated DVR .
transport stream set with source packets is recorded on the

recording medium 21 formatted for example in sectors of a fixed



(l oads) out the packets stored with the PAT (Program Association Table),
PMI' (Program Map Table), and the PCR (Program C ock Refejgenq t whod e
referring to the sequentially input PID of the transport packets, and
outputs the PCRto the PLL (Phase Locked Loop) 12. The stream anal yzer 11
counts the nunber of sequentially input transport packets, and outputs
that count (value) to the null packet generator 14 as a packet No. The
stream anal yiength aksehdetetiSFigpOBE! iTHe (5Hidbn Al Nxed @ StFat. rRandom
access reproduction of the transport streamthat was input, and outputs

i nformati on @edt FygpoRABt indatale desé gNdhd Nk TN B WA Hi deQ R 3l €am
data base nmaker 16. More specifically, a transport stream containing |

pi cture dat @eabribagbagipekngo asr defd nesh b JYREGA dietdet ected as the
entry point data, and the packet No. of the applicable transport packet

and the PTS (Presentadiddin B y3eanp) 8 the Al Revidd GlUhe e
supplied-to the stream data header naker 16. The PTS is information

contai ned in(tbadPFSoRacket peaclers tHoddie WREGEnSY $ham st-agdapd, and

i ndi cates the reproduction tine (elapsed tinme period fronlre?erence tinme)

of the appligabbeiz6ibugusti 2004 M Piktdy2aged rapiihe ﬁﬁrQﬁHC%bﬁ” start
time of the program The PLL 12 aligns the 27 megahertz system clock

signal by utibiadbegmtdie JECRe E8PShcEf Q:'ﬁ‘ltlléeréfémga@gl e'ﬁf%e&&eﬁ@qaﬁ%t put s
the clock signal to the counter 13. The counter nchroni zes wth the
system cl ockngh@nakpi 8putnd romaddo Al loackets, and outputs the PCR to
the PLL (Phase Locked Loop) 12. The stream analyzer 11 counts
| thenumber of sequentially input transport packets, and outputs
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 ocutputs infoimation {entry point
data) designating the entry point to the streaxﬁ data base maker
-1'6 . More specifically, a transport streamcontaining I picture
data at the beginning as defined by MPEG2 is detected as the
-entrypoint data, and the packet No. of the applicable transport
packet and the PTS (Presentation Time Stamp) of the applicable
I picture are suﬁplied-to the stream data header makér 16.

The PTS is information contained in the PES packet header to

-the MPEG2 system standard, and indicates the reproduction time

(elapsed time period from reference time) of the applicable



12, counts up an arrival time clock (arrival-tinme-clock) show ng the input
tine to the recording device 10 of the transport packet.zeﬁ,l\@ghstgm count er
13 at the sanme tinme outputs an arrival tinme stanp (arrival _tinme_stanp) as
the arrival time clock sanple value, to the transport extra header
(TP_extra_header) 15. The arrival tine clock is here reset to zero when
the transport packet at the beginning of the program is input. Wen the
counter 13 |Bpfigturadtameondtd mepyodogntion stdwt tdoends thleopkoguimes from
a 27 nmegahertz clock, and the bit length of the arrival tinme stanp is N,
then the N bit of TheheLL SR @légnts Shgnif ircayahdBitty safs telie cCOURt sYGhHE i S
output as the arrival time stanp. In other words, if the binary counter
val ue for cduntutmig izdlngekheulPses ihpam fhem2¥heegabesthzaghbekent 11i aRat i s
expressed as arrival _tinme_clock(t), and the bit length of the arrival

time stanp icuaxpresded casch, stibaait ke arei valntiepe1st atpeAISuhtdr f9r the
time t, is calculated by the follow ng equation (1) . ATS(t) =

arrival _ti-nmesyl o) f@Nwi t h0th G yAgis c 120@4s Thea ! Wnp Wt 6! QR ) iS
the operator for calculating the positive integer remainder. Fig. 3 is a
drawi ng showimng dduetsynpaxnokrirheasoyine cpasketiardheaTPe exéraydeader ()
indi cates a transport packet extra header with a 4 byte |length. The

transport patmiinly the input time to the recording device 10 of the
transport packet. Also, the counter 13 at the same time ocutputs
'ranarrivaltimestamp(arrival_time_stamp)aéthearrivaltime
clock sample value, to the transport extra header
(TP_extra_header) 15. The arrival time clock is here reset
to zerowhen the transport packetat thebeginningof theprogram
is input. |
When the counter 13 iS for instance, a binary counter
that counté.clock pulses from a 27 megahertz clock, and the
bit length 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. |
Iﬁ ot_:her words, if the binary counter value for counting
clock pulsés from the 27 megahertz clock at time t is expressed
as arrival_time_ciock(t), and the bit length of the arrival
time stamp is expressed ag N, then the arrival time stamp ATS (t)
for the time t, is calculated by the following egquation (1).

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



I ndi cates an MPEQ2 transport packet with a 188-byte length as defined in
| SO'1 EC13818-1. Fig. 4 is a drawi ng show ng the syntax of2d Regust an@por t
packet extra header when the arrival tinme stanp was set as a 30-bit

| ength. The copy permission indicator is an integer corresponding to one
of the copy restrictions (copy free, no nore copy, COpy once, oOr copy
prohi bited) on the payload of the transport packet. When N - 30 in
equation (1), theTherrévaln ehoetsbanpli 9 saphindLges td@\iogchheuyakifg
specified by ATS (t) . The null packet generator 14 generates a nul
packet (188tipytisyiticie Sindddfeyi R@maihaewati on, and corresponding to the
| ast packet No. input fromthe stream anal yzer. 11 and outputs that nul

packet to the tramrspart packetrewtiha Bradehgadder syAbaxi BeOtHEr s¥REds, when
the total nunber of transport packets conprising the programinput to the

recordi ng deyi&ied0 THeqw waltenl Hed deaaket nde calthal aMesahBpyYt ¢! ?%keks not
a multiple of 32, the packet No. that was last input, and a null packet -

11 26 Auguséx@fDheMddr aival ue4la?@@r1gh@@hth@hepeggﬁgpébt ARGk aupper
differential nearest a nultiple of 32 is output to the transport packet

extra headeripgiletdd. anl M0k ankie rRapkeks ti PRYEL LOi1kReplEaNERRYLEL PaCKet
extra header adder 15 are an integer nmultiple of 32 and consi st
as defined in ISO/IEC13818-1.

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

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

The null packet generator 14 generates a null packet
(188 bytes) not signifying information, and corresponding to
thelastpacketNd.inputfromthestreamanalyzer11andoutputs
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
(equivalenttopacketﬁo.thatwasinputlast)isnotanmltiple

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



of null packets fromthe null packet generator 14 and external transport
packets. The null packet here, is a transport packet |D 4Phiusyabage t hat

i s a hexadeci mal val ue of Ox1FFF and a packet whose payl oad hol ds 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 stanp input from the counter 13, to the

external |y i apuh o vemepoiigPatkan thkdBpadé ko, 0 ddebarwilil £pagket ianput
fromthe null packet generator 14, and generates a 192 byte source packet

such as showhehPesEi . mbk Bk Mt BY S d e tpay @@ Rackekahsparti bgcpystem
17  The stream data base maker 16 generates an entry point map, by using

entry point datfa(pesket MNmeofidransport packet storing the | picture
PTS, and applicable |I picture data) input fromthe stream analyzer 11, and

outputs the entry pRirdroFeR the HARklkitlke isysiterblineTheahbhbreysirRd’
divides the input of source packets (192 bytes each) fromthe transport

packet extraeheadafeadddesaadd isatdbhSiPfe A RAYEES1DAAKEE SRBCSAOVEL I N
Fig. 5B, files - 12 26 August 2004 each unit of 32 source packets as

al i gned unitofGlhd pytRSds PMICERE A 1l PREREL (dRleA i 14 TheNex 8S-SOWN i N
Fig. 5A, outputs the aligned units placed consecutively in the DVR

transport SE{:@ﬁQboﬁeptahﬁe%r th&%&@cgaa{btssgkeoms@ crlidddeSp syl em 17
al so perforns filing of the entry point maps input from
ID (PID) wvalue that ies a hexadecimal value of 0x1FFF and a
racket whose payload holds no significant data. e
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 exter_nally input traansport packet (188
byte}, or the null packet input f;:om 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.
The stream data base maker 16 generates an entry point
map. by usiné entry point data (packet No. of transport packet
storing the I picture PTS8, 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 extra header adder

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

- 12 -



t he stream data base nmaker 16 and nmakes an entry point map file, and
outputs the entry point map file to the error correcti n@esRedisepod8. The
error correcting section 18 adds error correcting information to the file
input fromthe file system 17 and outputs it to the nodulator 19. The
nmodul ator 19 nodul ates the file fromthe error correction section 18 using
a specified nethod and outputs the file to the wite section 20. The wite
section 20 eecbrygibref @2 goedcenptckétdladydleign aah untined 63ddt bysetHl44
bytes = (2048*3)) of the data recording nedium?21. In other words, the Nth
al i gned uni t wvhéckhowa liogikiag. détd sniecanced aomhble (BFay . t9n,08gbpa€d* M
+2) sectors of the recording nedium 21, and the following Nth + 1 aligned
unit is recottedabignd@ un(ids pMakedt hoosgbut8te i the2bvreetanspoitt he
recording nmedium 21. The wite section 20 also records the entry point map
on the specktredmposdttilon eafrorheodatatienosed figorad umhl fiThesdatam
recordi ng medium 21 is randomy accessible and the data recording region
is formattedlfoalsaspenterns Seciny SOEh kacaydobgniesbpm sHgitasramhard
di sk, an optical disk, - 13 26 August 2004 a magneto-optical disc or a
seni conduct othaesoryan AdTontbasd atakdt asntandl sakedr hiieeRdBry! pagdstamgont r ol
program stored onto a programrecordi ng nedi um such as a nagnetic disk 24,
an optical. @ik, 25nd songgned Gleptdndaly Goiat RA6p 618 SENLEONELESHr - MENDrY
27. The controller 22 also '

' correcting section 18.

The error correcting section 18 adds error correcting
informationtothefileinputfromthefilesysteml?andoutputs
it to the modulator 19. The modulator 19 modulates the file
fromA the error correction section 18 using a specified method
and outputs the file to the write section 20. The write section
20 records one alignedunit {6144 bytes) on three sectors {6144
bytes = (2048%*3)) of 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 alsp records the entry point map on
-the specified poéitign of the data recording medium 21.

The data recording medium 21 is randomly accessible and
thedatarecordingregionisikumatﬁedforinstanceinsectors

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



controls each section of the recording device 10 based on the control
program that was |oaded as well as commands input by thedisedust It
transport streamrecordi ng process of the recording device 10 is next
described while referring to the flowhart of Fig. 7. This transport
streamrecording process starts with a record start comand fromthe user.
In step S1, the stream anal yzer 11 resets the packet No. TPNto 0. In step

52, the streannagatysdespdilcetEdd RAS a Wealieh ¥l taet mambik-gnsport packet
was externally input. The stream analyzer sets to standby (wait) until

determined that a tdansRANterP2ekebn\as18Xbelrakley 28NPYbaaePer 8bheRo1
proceeds to step S3 when determ ned that a transport packet was externally

input. In stgpogBant HEotéBNSDY ta RAYHR e R HagadeheaddRr skan aktaches a
transport packet header (four bytes) containing an arrival tinme stanp

i nput from t RggREUNLES; hd 24 Oak Np £ 120 L 6ABN ¥51 NP W olcARSRY RACKSE (188
bytes), generates a source packet of 192 bytes, and outputs the source

packet to - 34, &8 A\ugém_co%ﬁﬂﬂcﬁd}eua‘é'uloerys»st.eﬁmycoﬁ%&sllwez@rQﬁgési ng for

generating the arrival tinme stanp contained in the transport packet extra

header is dgsgti-bed oM 8ebei8hldMNEnOrLOS &) QYW P 0Fl s e onl Pndt €P
S11, the PAT of the transport streamthat was

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 described while referring to the flowchart
ofFig.7.E%istransportstreamrecordingp:ocessstartswiéh
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 packet was
externally input.

In step S3, the transport packet extra header adder 15
attacheé a transbort packet header (four bytes} éontaining
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
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I nput is stored, a PAT packet consisting of a PID of 0x0000 1is detected,
and the PID of the packet stored with the PMI contai ned ieAtdst PéH
(hereafter called PMIpacket) is acquired. 1In step $12, the PMI is detected
based on the PID of the PMI packet acquired in step $11, and the PID of

t he packet stored with .the PCRlisted in the PMI (hereafter called PCR
packet) is acquired. In step S13, the PCRis extracted based on the PID
of the PCR p&blketfideqeiseemii7step S12, and the extracted PCR is supplied
to the PLL 12. In step $14, the systemclock signal is aligned in the
PLL12 by using thea&ER ittputpfacmdiieg Soreaanaialuizey thl aaid valihe imest em
clock signal supplied to the counter 13. in step $15, the arrival tine
counter is sgnahponbredibydthe ot Linspld hWiddvkdie et Metlaesk igi gnal
fromthe PLL12, and arrival tinme counter nmade to count upwards- At the
sanme tine, thakcripenl whlyateledsimptqteias filercahitv s tHige gt.anp to the
transport packet extra header adder 15. Returning to Fig. 7, in step $4,

the stream anal yzern sltled BanemeRtSrinco packett N s 3N A de Wy tha 2R s
outputs it - 15 .26 August 2004 to the null packet generator 14. In step

S5, the streanpanalyzetorddd del enm peskwhetBL8Eis0inH0d £ the B@XIAT Baloolopput of
transport packets has ended. When determ ned that external input of

transport pagkestbasedptan@ngiesl,pide DR APk JelddI®d A iTHERNS2 pid .t he

processing _
containedinthePAT(hereaftercalledPMTpacket)isacquired.
In step S12, the PMT is detected based on the PID of the PMT-.
packet acquired in step $11, and the PID of the packet sfored
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 S1i2, and the extracted
PCR is supplied to the PLL 12.

In step S14, the system c¢lock 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 ié output as the arrival time stamp to the
transport packet extra header adder 15.

Eeturning to Fig. 7, in step 84, the stream analyzer

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

f
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fromstep S2 is repeated. In the period for repeating the processing from
step S2 through S5, the source packet output to the fil exexgditpods is
subdi vided into 32 aligned units. The DVR transport stream file
pre-stuffed with the aligned units, is also added with error correction
information in the error ‘correction section 18, and after nodul ation in
the nodul ator 19, is recorded on the recording nmedium?2l1 by the wite

section 20. Ilgb 3epnt31 pherRedeenaiaesthat external input of transport
packets has ended, the operation proceeds to step S6. in step S6, the nul

packet generator l#ndet&s isexhenBetBeh @habPbethel pROKSIn NG s TN drast
i nput fromthe stream analyzer 11 is a nultiple of 32. When determ ned the

packet No. BRNhbbatherastenpal ihaslc 65 thehspoR b4 Pkt Ohadlen QB! HHle
proceeds to step S7. At this tinme, a source packet of less than 32 pieces

not filed as s¥tedlnigRAdtHAkt exCePi£BE8MHput BESEORRSFort NS il ¢ s RRK bt
generator 17 generates a null packet with the nunber differential fromthe

nearest - 16 endeaAUgust oR@04tibht toterRt 82 aheh HB QARG hiddR slshed ast
packet No. TPN that was input, and outputs it to the transport packet

extra headers RddekedSs2l RsStepesmBeal he transport packet extra header
adder 15 attaches a transport packet extra header to the null packet input

fromthe null packeg Q@@Gﬁé%fﬁd]fbrEEHB@&%ﬂd&Jthe processing from step
82 through SS} the source packet ocutput to the file system
17 is subdividedinto32alignedunits. The DVR transport stream
file pre-stuffed with the alighed units, is also added ﬁith
erxror correction information in thg error correction section
1'8, and after modulation in the modulator 19, is recorded on
the recording medi.um 21 by the write section 20.

In step 85, when determined that external input of
transport packets has ended, the operation proceeds to’step
86,

In step 86, the null packet genera{:or 14 determines
whether or not the packet No. TPN last input from the stream
analyzer 11 is a multiple of 32. When deﬁermi-ned the packet
No. TPN that was input last‘ is not a multiple of 32, operation
proceeds to-stepls7. At this time, a source pécket of less
than 32 pieces not filed as an aligned unit is present.

In step 87, the null packet generator 17 generates a

null packet with the number differential from the nearest
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a source packet and outputs it to the file system17. The file system 17
out puts both the source packets not made into aligned umdgAsudgeaome of
having | ess than 32 pieces, wth the source packets of the null packet, to
t he subsequent stage as a conbined 32 source packets of aligned units.
Error correction information is from hereon, added in the same way, and
after nodul ation by the nodulator 19, is recorded on the recording nedium
21 by the w mudtipdei of 22 .auils adescilirbgdrabbus, theeknsf gdwkdtotnl. member of
transport streams constituting the one programthat was input per- the
recordi ng detrhe¢ #8sinmuot, andubttphes dft 32, thenttdnpaoketpadise gerarat ed of
an anount equal to the differential (insufficiency) with the nultiple of
32, so that hlebgeechddert $5. ejusvapert, thea tdamisephokeposttod hefaddat a can
be recorded onto the recording nmediunRl. Data controlled as sector (units)
can t her ef or edder| Dhded afche® 4 heanespordi pgckedi el hellde PEOCESS nfi@ entry
point map recording, executed in parallel wth the above described -
transport st peakeredapdt Ppraeessd nulils paeide td @xtveiraad ridl, e geakerriing t o
the flowhart - 17 26 August 2004 in Fig. 9. This entry 'point nmap record
processi ng stakbsrcsi pautkanemits|on spitds tihe mbahe Fanlel @pedetr ansport stream
record processing. In step S21, the stream anal yzer 11 determ nes whet her
or not a transportrisd rfdam paeken yEIuitpRtls Butar oRé | souPdd packets not

made into aligned units because of having less than 32 pieces,
with the source rackets of the null packet, to the subsequent
stage as a combined 32 source packets of aliéned units. Exror
correction information is from hereon, added in the same way,
and after modulation by the modulator 1%, is recorded on the
recording medium 21 by the write section 20.

- as deseribed above, even if the total number of transport
streams constitutiqg 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 egual to the differential
(insufficiency) with themultiple of 32, so that aligned units
eéquivalent to a three sector ﬁdrtion of data can be recorded
onto the recordingmedium2l. Data controlledas sector {units)
‘can therefore belloaded from the recording medium 21.

The ﬁrocess for entry point map recording, executed in
parallel with the above described tra_nsport stream record

processing is next described while referring to the flowchart



Is in standby (waits) until determined that a transport stream packet was
input externally. Wien determined that a transport stream Raflsebooas i nput
externally, the operation proceeds to step S22. In step S22, the stream
anal yzer 11 determ nes whether or not the payload of the applicable
transport packet starts fromthe first . byte of the PES packet, by
detecting whether or not a 1.is -listed in the payload unit start

i ndi cator (payFbad- 2ni Thid aex 1 dhcciatitoma oC Ao #de g rio elslae nigr @3RapeEt

packet header of the transport packet. When a 1 is detected in the payl oad
unit start isdncatanecnsly hei rayladiiaivd hfen tilcarsperknpacket sitgedat er m ned
to start fromthe first byte of the PES packet, the operation proceeds to
step S23. | nretepd PBocédeind r eam anal yzer 11 determ nes whether or not an
MPEG vi deo sequence header code (sequence_header _code) constituted by

0x000001B3 is |istmdstiep the, bag rriregnoknbtbez PES pakalrrGondaivae@nkr t he
transport packet payl oad. Wen determ ned that an MPEG vi deo sequence

header code b8 héste£dirddepdrpiindn dalckdts wdel ehpuredxt@rnally,26ndugust
2004 be listed in the payl oad of the applicable transport packet, and the

oper ation progaedstiRadby qad4) dit 51 apt22hintheritd ¥ eap A o€kt dam

determnes if the applicable transport packet is the entry point, and

out puts thepPdbeofwddhenpuPiciitdr@aatigr efhén derdpldcabhe 4 k2RERBLE ¢
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 whether
or mot a 1 is listed in the payload unit start indicator
(payload_umnit_start_indicator) contained in the transport
racket header of the tranéporf 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 823.

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 transport

packet payload. When determined that an MPEG video sequence

header code is listed, the I picture data is determined to
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packet and the packet No. of the applicable transport packet, along with
the identification information (video_PID) of the applicaid gugusegoem to the
stream data base maker 16, as the entry point data. _ In step S25, the
stream data base maker 16 wites the entry point data input fromthe
stream anal yzer 11 into the entry point map. When determ ned for instance,’
as shown in Fig. 10, that | picture data is listed in the payl oad of the
transport pakkelistmlingthe peckistad\Nof (B2*ddelicdlibe aunshowt packeq, 11,
the packet No. (32*M+4) and that PTS (= pts 1) are correspondingly
witten in téaedentlbe yoporatiommrodieads wees et @zri.ned that | picture data
is listed in the payload of the transport packet -constituted by packet
No. (32*Mrl) + 5) In shep She, packeitiNoam B2y 1 Fetaraibbat iP Shé=
pts2) are witten to correspond to it in the entry point map. In the entry
poi nt map ofafphicddle ttheampaekat pgekeal ist bRe patikes goind)i ahat berpupkcture

data is stored is shown as the | _start _packet No. Also in the entry point

map, . the oftlsetp?s b the AugilstuzZd(htefud Gf BAGKkabpniehBle transport

(of fset _source_packet _nunber) is the packet No. attached to the packet at

t he begi nni ngaciet hed epplhcakitenpr ol @Meddslp 1 Deak 6 alravalpde ti adket N Step

S26, the stream anal yzer 11 determ nes whether or not the external I nput

of transportapacketithi shendrthtiWieation information (video_PID) of the
applicable program to the stream data base maker 16, és the
entry point data.

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

When determined for iﬁstance, 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
racket No. (32*M+4) and that PTS (= pts 1) are correspondingly
written ip the entry point map. Also, when determined that
I pic_ture data is 1isted in the paylead 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 corfespond
to it in the entiy 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



-determ ned that external input of transport packets has not ended, the
operation returns to step S21 and subsequent processing 28AugRE20@H. VWen
determ ned in step S26, that external input of transport packets has ended,
the operation, proceeds to step S27. In step 527, the stream data base
maker 16 outputs the entry point map that was nmade, to the file system 17.
The file system 17 perforns filing on the entry point map that was input,
and out puts tskugceoreREetubsuhaentost sge. sdirrgr _rearked udbex) nfiar maki on i s
from hereon, added in the sane way, and after nodul ation by the nodul ator
19, is recordedketr Nhe rétorledgtonek waddethyat havbiegdnaedlyi off 28e The
entry point map recorded in the data recording nedium 21 as descri bed
above, is utiabbpiédabhet heogepmodudt tlon reretcessliueg idegcri bed | ater on. The
packet No. is listed on the entry point nmap of the above enbodi ment, as
the information fofn speq Biengthéec tardany anpayaerpDBiddt@tmised hakcaegnal | er
byte quantity is required, conpared to when expressing the entry point
position by or2fot 2heAagtetrn200Wnpitti bifzt rgndher bybekateui aandfd t Reen
address. A bl ock diagram of the second enbodi nent of the recording device
constituted -Bgtekeinednshattests s nepardbige devicert faddaed megnhben i s
shown next in Fig. 12 This recording device 30 is the recording device 10
of the first eedbadi nBat oshpsbion returns to step S$21 and subseguent
processing is_ repeated. When determined in step S26, that
external input of transport packets has ended, the operation
proceeds to step S527.

In step 827, the stream data base maker 16 outputs the
entry point map that was made, to the file system 17. The file '
system 17 performs filing on the entry poini: map that was input,
and outputs this to the subsegquent 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 map recorded in the data recording medium
21 as described above, is utilized in the reproduction
processing described 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

- 20 -



in Fig. 1 with the null packet generator 14 omtted. O her conponent

bl ocks however are common with the recording device 10. TrheAl Rt bo@nsport
stream generated by the recording.. device 30 is shown in Fig. 13A through
13C. The point differing fromthe DVR transport stream (Figs. 5A through
5C) 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, amdtiltibénpecbedbnge peedwramd o e aBdrespunber (Nx+1) of source
packets not ampunting to 32 pieces in the end portions is calculated with
the foll ow ng equak bapck(@agddpack ehesdddind 8nBod1A8n bho —ripacketr¥Bay. . .

(2) Here, the Npacket is the total nunber of source packets conprising.

the DVR trangpeticestoranitdbed fiy ehei 2€ahspbhe et dam Guaidddihg Brhece
quantity) of the DVR transport streamfile managed by the file system 17.

The "/ si gni bifeshaliiirshohon @lsi sHdval hagt tiher s 1 2 OfrHiker 86t d 6 abekew t he
decimal point. - 21 26 August 2004 The "% signifies calculation of the

remai nder. |gotbe chéepsediatimdaseibrkes 46, tid fiet Qudosnweier snefm
Npackets for the source packet conprising the DVR transport stream are

listed in thenskigam dai e base ndlnepdde dgcsrathe aal owhated.i Behbe
reproducti on device 40 (described | ater)

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

Npacket = file size/192

7 Nx = Npacket%32 _ aee (2)

Eere, the _Npacket is the total number of source packets
comprising the Dvﬁ transport stream. The file size is the data
quantity (byte quantit‘;y) -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.
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Next, Fig. 14 shows a bl ock diagram of the reproduction device
constituting the enbodi ment of the transport stream repradaedusepoctevi ce of
this invention. The reproduction device 40 reproduces the AV signal
corresponding to the applicable DVR transport streamfile fromthe data
recording medium 21 storing the DVR transport streamfile and the entry
point map file by the recording device 10 or the recording device 30. The
reproducti onTevirée 40gaisbedasaledlatcidionft ahdelremaingeeti ons of the
recorded DVR transport streamfile. A read-out section 41 reads out (or

| oads) signals cort esponrdiregnt GathebAVR ddeds pog,t st reeMebitk@Sn@nbent ry
point map files fromthe recordi ng medium 21 that match the

r ead- out / conbfaipa s B EsrithRuUé ol ONphlR e€ it d LinABhamr evbpybsrEhem to
a denodul ator 42. The denodul ator 42 denodul ates the signals input from

the read- out sgeetimoBrdllipesdthe 1MW ateam M tof baeeor éhag davi gescdf), 30,
and outputs the signals to the error correction section 43. The error

correction ‘spetdaitui® et { OLES QIPIHAuGEilRCAé Ve O ot fie Kd A S1abased on
error correction information supplied. fromthe error - 22 26 August 2004

correction secti ond:8c OfF igeCDs @hogsde\WiIcRk d9ag3tmadid ot pEbsoahbei BYR
transport streamfile or entry point map file thus obtained, to the file

system 44. Theviitkecsyst em déngenar almdodihe VBt taespehhspbreagtrbihe

i nput fromthe error correction section 43 into source -
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 recording device 10 or the recording device 30.

The reproductioh 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
cofresponding to the PVR transport stream .f:i.les or eﬁtry point
map files from the rgcording 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 modulatof 19 of recording devices 106, 30, and outputs
the signals to the error correction se.ction 43. The error

correction section 43 performs error correction of the signals

based on error correction information supplied from the error



packets and outputs themto a buffer 45. The file system 44 also supplies
the entry point map input fromthe error correction sectizadgst 20dhe
controller 49. The clock oscillator 48 generates a 27 negahertz arrival
time clock pulse and outputs it to the counter 60. The counter 60" resets
the arrival time stanp of the first source packet fromthe DVR transport
stream counts the 27 nmegahertz clock pulses, calculates the tinme based,
on the cl ockcevuaréiovademiamd 8ot persridtingod¢hicenmpar a0 andbutphes
arrival tinme stanp contained in the transport packet extra header of the
source packethei BVButpamshyrt het compaiidieoror £nthry dodartuhbipplfeler tifs in a
transport packet with the transport packet extra header renpved fromthe
applicabl e ebtateepacketthatfidld ispamprequi.val ent to the current tine
supplied fromthe counter 60. For instance, when the time issued by the
counter 60 is di spHeayddeasvateal 4e Dpardinrohe 0w erakpdFeNegabent z
cl ock pul ses and further when the arrival tine stanp is displayed at a an
N bit |engthfiieeimptit Broradtier aeyodf c@rrec PBor2 G AgUET 42004 tBEgaheEE Z,
then a transport packet with the transport packet extra header renoved
fromthe appbachbte modiras.packahems tooatlputfér o I MBre GaNRAEgE@Em4Pat 0 t he
denul ti plexer 46 at a timng equivalent to the arrival tine stanp and the
N bit on thel&éSBsspplried the drivrmy ippdwedmhy theueoBBbRr thO. error
correction section 43 to the controller 49.
The clock oscillator 48 generates 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 packet
from the PVR transport stream,' counts the 27 megahertz clock
pulses, calculates the time based.on the clock coﬁnter value
and outputs it 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 denmultiplexer 46, in a transport packet with the
transport packet extra header removed from the applicable
source packet, at a timing equivaient to the current time
supplied from the counter 60.
For instanée, when the time issued by the counter 60
is displayed as a value on a binary counter of 27 megahertsz

clock pulses and further when the arrival time stamp is

displayed at a an N bit length time with an accuracy of 27
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The denul tipl exer 46 extracts the transport packets for the audio and
video matching the program specified by the user, from tdgAlduansmor t
packet input fromthe conparator 45, and outputs the transport packets to
an AV decoder 47 . The AV decoder 47, decodes each video and audio
transport packet fromthe denultiplexer 46, and outputs the video and
audi o signals thus obtained to a |atter stage. The controller 49 regqgul ates

a drive 51, mheadsaetrhe,ceidd @l trinogsanmidieadwdfharpé Af=ABgA00bdicRgcMedi um
such as a magnetic disk 52, an optical disk 53, a magneto-optical disk 54

or a seni cowrsltetoheHRED Yedyed Nk GO NHO a9 pRacAbIRCHoaR «@f phbRet is
repr oducti on device 40 based on commands i nput fromthe user and the

control progeamputaErvastheasaiha Miedr SBCtHORR Ol i YR ddedNapoLE gt ream
file recorded on the recording nedium?21 were erased, the wite section 50

rewites (updakesy s@etvdi&th sRCthensr{oescriiied shak@r hndf ché he 18Rt by Map
supplied fromthe controller 49, and records these changes on the data

recordi ng nednenugd. s786 6epinducinon e sy REeOkolReekeRpOduction device
- 24 26 August 2004 40 is next described while referring to the flowchart

of Fig. 15. This fiepaeduttisNepéPRSskhgastahe YhSAsPHPE A BXJGPEQIUCT T ON
I nstructions, and reproduction start conmands are input fromthe user. In
step 531, theneniddidghlkiABR M IRRPPEE BEob@ah¥pecified by the user,
from the transport packet input from the comparator 45, ‘and
outputs the transport packets toanavdecoder47. The AV decc':der
47, decodes each video and audio transport packet from the
demultiplexer 46, and cutputs the video and audio signals thus
obtained t.o a }atter stage.
The controller 49 regulates a drive_a 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 gections of the DVR transport étream file recorded
on the recording medium 21 were erased, the write section 50
rewrites (updateé} specified sectioﬁs {described later) of
the entry map supplied from the controller 49, and records

these changes on the data recording medium 21.

The reproduction processing of the reproduction device
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program reproduced fromthe recording nmedium 21 is | oaded by the read-out
section 41, and supplied to the controller 49 after the 25 acgsspom from
t he denodul ator 42 through the file system44. In step $32, the.,.
reproduction start position (Expressed by using the elapsed tinme fromthe
begi nning of the program) of the programis input to the controller 49
by the user. In step S33, the controller 49 conpares the reproduction
start positi dfsipnpext dessrdpedaohi by mefepe impStpithed liowchhet eftFfrig .poi nt
map obtained in step $31, and establishes the read-out start address of
t he DVR transifor tThsiter ggrrpguatipnzpngceshinpastettNovhqr rstegrtampacket No)
of the entry point having the PTS value nearest the reproduction start
posi ti on t hatrergesiuaigem instruspéenfi cahd yren hed N murder dopmatlties
aligned units contained in the entry point source packet; the offset
packet quantdne IQPNEP frpwnthheubeyi nning of the aligned unit shown by
AUNEP to the entry point source packet; and further, the sector No. SNAU
recorded at the be§hnhter) SOl t kbeakngmEdpohnt maRSco2fedmmpding® G thikown by
AUNEP; are calcul ated as the read-out start address as shown in equation
(3). AUNEP =prlogstaay repuefetedidwinf $he secrcdipaciestiivuriet 3/ BadddFbeP =
(I _start _packet No-of fset source_packet nunber) %32 SNAU = AUNEP*3 ... (3)

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 532, the.reproduction start position

(Expressed by using the elapsed time from the beginning of

the program.) of the program is input to the controller 49

by the user.

Instep 833, the controller 49 compares the reproduction
start position input in step 832, with the PTS listed in the
entry point map obtained in step 831, and establishes the
read-out start address of the DVR transport streambyutilizing
_the packet Nb. (I_start_packet_ No) of the entry point having
the PTS value nearest the reproduction start position that
wag input.

More specifically, the AUNEP number for thealigned units
contained in the éntry point source packet; the offset packet
guantity 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

- 25 .



Here, the synbol a/" signifies division that elimnates the part. of the
quoti ent bel ow the decimal point. The synbol "% signifimsagqlsepb@ i on of
t he remai nder. Wen for instance, the PTS of the entry point map shown in.
Fig. 11, starts reproduction fromthe entry point ptsl, the packet No.

(I _start _packet _No) is 32*Mt4 so that the read-out start addresses are

cal cul ated as shown bel ow using - equation (3). AUNEP = M OFTEP 4 SNAU =
3Min step S8Howthey RFAEPouareetaioni2tled o thereead outt statoaddngdsfrom
t he recording nedium 21 of the DVR transport streamfromthe read-out
start addresssashestabhispition stdp S33 based on control by the
controller 49. The DVR transport streamthat was read out is processed as
needed from AUBEPdenadulitatrar p42kee Nbeodéwultt phexer pd6keanduhpui /8D t he
AV decoder 47 as video and audio streans. In step S35, the AV decoder 47
decodes the oFUEP -and_staGt p6chegust-adBB4caudbarteapspket_pankerssgromt he
denul ti pl exer 46, and outputs the video and audi o signals thus obtained
to, for instanee -aammEPt®Dr (not shown in the drawi ngs)..Ln $8ep S36, the
controller 49 determ nes whether or not a change in the reproduction start
position (such as He¥lobhe symbol “/“ signifies division that eliminates

the part of the quotient below the decimal point. The symbol
#gn gignifies calculation of tﬁe remainder.
When for instance, the PTS of the entry point map shown
in Fig. 11, starts reproduction from the entry point ptsil,
- the packet Né. (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 reéd-out section 41 starts read out
{loading) from the recording medium 21 of the DVR transport
streanyfrom the read-out start address as establishedﬁin.step

533 based on control by the controller 49. The DVR_transport
stregm that was ¥ead 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
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access reproduction) was conmanded by the user. When determned that a
change in the reproduction start position was comranded, Qa,k@g@pgm(mion
returns to step S33, the read-out start position is once agalin

establ i shed, and processi ng subsequent to step S33 is repeated. In step
S36; when determ ned that no change in the reproduction start position was
commanded, operation proceeds to step S37. In step S37, the controller 49
det er m nes waeflhertragm=rott péheketse f rooriandenul harl ¢xxpr dductidauepdts\Wien
determ ned that the ending reproduction was not commanded, the operation
returns to stbp ®3deanandracdssisigelbs equenbbthdnetiepoS34orsinepeated.
That reproduction processing is |ater ended, when determ ned that ending
of reproduct aomomasor ctmoansesn Tire thepraxdwminigen . pr ocessi ng as descri bed
above, is contrived to start reproduction fromthe entry point listed in
the entry point nmam skep addreshe robniteoneear dengetedhiifes2kheernorded W th
this entry point data can be easily found by a sinple calculation so that
control of thetrecalanyé ipashd reprodddtidh sAlIGESS oAb aBubR fA8Lh§om
performed and qui ckly inplenented. The sectional deletion processing

i mpl ement ed bycéBhe repePd0dytbng iradovd e ik Dby SRekiseds wied decbMiRiheansport
stream file recorded on the recording nedium 21 is next explained while
referring tothhe aof ¢ciwdalih e FeErodhbet ildi stdet pbs@Bion was commanded,

the operation returns to step S33, the read-out start position
is once again established, and processing subsequent to step
833 is repeated.

In step S36, when determined that no change in the
reproduction start position was conmanded, operation proceeds
to step §37. In step 837, the controller 49 determines whether
‘or not the user commanded that reproduct.ion end. When
dete_rmined that the ending reproduction was not commanded,
the operatlion returns to step 34 and processing subsequent
to step S34 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 s‘tai‘t reproduction from the entry point listed
in the entry point map. The address in the recording medium
21 recorded with this entzry peoint data can be easily found

by asimple calculation so that control of theread-outposition



(erasure) processing starts when instructions specifying program sections
the user wants to sectionally delete, and commuands to stayAugrepomnal
deletion are input fromthe user. In step 541, an entry point map
corresponding to the specified programis |oaded fromthe recordi ng nmedi um
21 by the read-out section 41, and after the appropriate processing

I npl emented fromthe denodul ator 42 through the file system 44, the entry
poi nt map i scaapbki edsiby tiwr Tomedlangr a9 ckily ispdemBaRedthe user inputs

t he amount- of program del etion (expressed by utilizing the elapsed tine
from the begi nni ngFhefsddie omadgdatetiiont beccentinkl empd@mehnegt Bp 83, the
controller .49 -conpares the range of programdeletion input in step $42,
with the entrgppoiéinttiap destitcai ddnisestieomsS4t, tnODVRMSarddt ek ekban
(erasure) range into aligned units, and cal culates the del etion range of
the addressfiby netogdéheosarte aalcoddhigomedmatod1as si AestepxSB3ineh Fi g.
15. As shown for instance.in Fig. 17A, when the range specified for erase
by the user Wwhifeonefbaeriegitmitig @l owdagrograig.286.20nA80ds1 2004 tO
the pts3 source packet as the PTS inside the Mrlth aligned wunit, the
actual rangelerasetle) i sraomieniged thiram whenbegepubgioat bpecpreghamto the
Mh aligned unit, and that address <calculated. In step 844, the controller
49 for instapcegrakesettibons the user wants to sectionally delete, and .

commands to start sectional deletion are input from the user.

In step S41, zan entry 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
imp;emented from the demodulator 42 through the file system
44, ﬁhe entry point map is_supplied_to the controller 49. In
gtep 542, 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 confroller.49 compares the range of
program deletion input in step 8542, with the entry point map
obtained in step S41, converts the deletion (erasure) range
into aligned units, and calculates the deletion range of the
address by using‘the same calcplation method as in step 833
qf Fig. 15.

&s shown for instance inFig. 174, when therange specified

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



wite section 50 wite null data in the erase range area set in aligned
units in step S43, to delete the recording in the erase @sAsfRMOON Fig.
17B fromthe recording nmedium21l. in step S45, the controller 39 revises
(updates) the entry map and outputs it to the wite section 50. The wite
section 50 wites the entry map onto the recording nmedium21. Mre
specifically, in the exanple shown in Fig. 17, the offset source packet
nunber is re®peitheptisd $amige ¥3rkerheschkle Fitinsddeatipr ¢rditth pRivheder ased
programrange is deleted, output to the wite section 50 and witten onto
t he recordi ngnikdithm 2dtuah rehgedet &8 ¢dn iprovesst teyl dsoddsos bbgdnaboge, t he
DVR transport streamfile is deleted in aligned units so that the

undel et ed poefi bhe pfodimn trardpoMtlistaldameid uaidr eakdpthateadddedsas
aligned units. This enbodi nent showed the recording device 10, recording
devi ce 30 andatbhelaeedoduction device 40 as separate conponents however a
structure conbining the recording device 10 (or recording device 30) into
one devi ce nay al st BEeepnphoyethe - c @9t r @Bl IgAs tE A0 Q4 samtclke makies the above
descri bed enbodi ments, data was recorded in aligned units onto areas (in
this case, awBiseciextiar &a, wrhtotidnell wbrtts i204Be byt €8¢ Jaridwmtanser eca
multiple of. the sector (sector size is 2048 bytes) on the recording

devi ces 10, iB0anfgrdd simineehti ovep flgeveo theetecdidimgamtidsnatie

erase as shown in Fig. 17B from the recording medium 21.

_ In step 845, the controller 39 revises {(updates) the
entry map and outputs it to the write section S0. 'I_'he write
section 50 writes the entry map onto the recording medium 21.
More specifically, in the example shown in Fig. 17, the offset
éoprce 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 medj.um
21. '

In the deletion processing as described above, the DVR
transport stream £ile is deleted in aligned units sc 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 reproduction device 40 as separate

components however a gstructure combining the recording device

10 {orrecordingdevice 30) intoonedevicemayalsobeemployed,



not limted to this exanple. A nethod for instance, for recording on a data
recording nedium having a sector size of 65536 (s 64* 10225 Atyiise20045

expl ai ned. An exanple for recording 32 aligned units on a 3 sector area
(65536 bytes*3) is shown in Fig. 18. The squares (D) in Fig. 18 indicate
the aligned units, and the nunerals in these squares (0 through 31) are
the aligned wunit Nos. recorded’in the 3 sector portion. The 10th aligned
unit and the 21t h BEgfghen. Ui tther eboeeoddedribeidemgod imestst odsta whHwe
nunerals. (1 through 9) below the squares (D) showing the aligned units,
are the of f setechadednie kilignies sriteranthohdeag (il khdatease, al 3 gredami ts.
At the start of recording, as shown in Fig. 18, the beginning aligned unit
is aligned atrehe decbohestwptdpodfésanytedhe) fihst vatd 20fmuli0Gp by toes
(6144 - 2048) of the Oth through 9th aligned units and the 10th ali gned
units . are rechedesctior (het&trisi(d¢ is 2a04@dsyteveonniageeos@ihgrdevied atter
hal f of 2048 bytes (6144 - 4096) of the 10th aligned unit, the 11lth

t hr ough 20t hial,i 3fedf whis iraenmdldn,adowkee2lshe at ¢ ghedlindinie thals 226
August 2004 first half 2048 (a 6144 - -4096) bytes are recorded in the K+l
sector. The hatt @imbakfi 4096hbytesampie he 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 RAhefthl@ Systestapice,of dierewdirding on a data recording

medium having a sector size of 65536 (= 64*%1024) bytes is
‘explained. An example for recording 32 aligned units on a 3
secﬁor area (65536 bytes*3) is shown in Fig. 18.

The squares {[]) in Fig. 1é indicate the aligned units,
and the numerals in these squares {0 through 31) are the aligned
unit Nos. recorded in the 3 sector portion. The 10th aligned
unitandﬁhe21thalignedunitarerecordedstridingtwosectors.
The numerals (1 through 9) below the squares (Ll) showing the
aligned units, are the offset Nos. within the sectors holding
all data in aligned units. .

At the start of recording, as shown in Fig. 18, the
beginningalignedunit is aligned at the sector start position.
The first half of 4096 bytes (6144 - 2048) of the 0th through
9th aligned ﬁnité 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 1lth

through 20th aligned units, as well as the 21lst aligned unit
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the sector size is 2048 bytes) the file start point data nust be aligned
with the sector start position, however when the sector 3§ Zeuss26Hb36
bytes, the data of the file start point nmay start at a point within the
sector not necessarily 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 sifAEgtshgld3g04ftles6iid vx¥f%f)nbtesThee ey nfedidpethaddat a of
t he beginning portion of a file is explained. First of all, the initial
al i gned unit s€afodl i Fhedlehterdtadiis 440 6t hetpeg hiieg 236 trabbyne d umist shown
in Fig. 19. .Fig. 20 shows an exanple of recorded data in the Oth sector,
del et ed up t @savedit asntheiidnd thgldugiied et #siohad vihibs ecamplessondead
sector start offset showing the position of the file start point within
the sector, ii¢t &healky@ sfc8044*i (i is an integer of 10 or |ess) bytes.
Fig. 21 shows an exanple of recorded data in the 1st - 31 26 August 2004
sector, del eted upIndle castaihagiifori PARILHidecsysben s. (ilonothbr srandanpl e,
the sector start offset showing the position of the file start point
within the sédicopeckgrasizd ie 2048 10430144 £ bye ehadli goil2 Ehoasnut
exanpl e of recorded data in the 2nd

) 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 necessarily the
séctor 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 portioulof
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 aligned unit
is aligned in sectors at the beginning of recording as shown
in Fig. 18.

Fig. 20 shows an example of recorded data in the 0th
éector,_deleted up to a certain point in aligned units. In
this example, the sector start offset showing the posgition
of the file start ppint within the sector, is a value of 6144*4%
{i is an integer 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 exanple,
the sector start offset show ng the position of the fil esAdjst paomnt
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
(rewiting) the offset of the packet No. matching the packet No.
(of fset _packet nunmber of Fig. 11) showing the entry point listed in the
entry poi nt S9@¥PT+ HEE IS Yoitmt dsextRép pefatr ingaiboned emity. pbint
that was deleted in aligned units, is deleted fromthe entry point map. To
reproduce a BYR t¥*aRPort tSta egftofas taas péEsetedhovhng htke vizgsithen r ead
out start position address of the DVR transport streamis established
based on t heehadkettiNG sdtwai mginth@ighipy thei Aectecoredeivelhe @htry
poi nt map. Mre specifically, the read out start position address of the
DVR transpor404g-redd ¥is bydteabl i shed by the cal cul ation shown bel ow in
processes (1) through (6). in process (1) , the offset sector No.
OFT_SCT_NUM from Fig2 226shgyasen268amphe sécrerorded admimgit hehéitmd start
point data to the sector containing the specified entry point data, is
cal cul at ed Bectrdl idkblefadarf ¢glod ewcrgtednarpdnt(ip al dree ORTMBCT. Nt M
supplies values for K K+1, or K+2 shown in Fig. 18. TMP_ALU NO=TMP1l/ 6144
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
of thepacket No. matching thepacketNo. (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 addresas of the DVR
transport stream is established based 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 calculation

shown below in processes (1) through (6).

In process (1), the offset sector No. OFT_SCT_NUM from
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TMP_OCN=TMP_ALU NO* 6144/ 65536 OFT_SCT_NUMETMP_OCN- XN ... (4) Wen the
sector_start_offset%144 = 0, at TMP1 = (I _start_packet _Nw AfiguseLomour ce_
packet nunber)*192 + TMP2, .TMP2 - sector_start_offset XN = 0 2048, When
the sector _start offset%%144 = TMP2 = sector start offset+65536 XN = 1
4096, When the sector _start _offset%144 = TMP2 = sector start
of fset +65536*2 XN = 2 In process (2), REF_ALU NO for the Oth through 31th
al i gned uni t $REMRRFETH comGairdngatigyfdd cunFast o dietg entthe spotkars) is
cal culated by utilizing the fol|ow ng equation (5). REF_ALU NO =
TMP_ALU NOY@20ntaipsng| gheyrspesif ieg) engryhpekntsiatale ias ced cnfiattiest bgr not
the REF_ALU NO is 10 or 21. \WWen the REF_ALU NOis found to - 33 26 August
2004 be 10 oPtM}z#ﬁ@ﬁh@h@lalgﬂﬂli%%ﬁ%a‘aw’grﬂéd-lﬂﬁqowwiﬁ’%suhelies
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 ... (4)
When the sector_start_offset%6144 = 0,
at TMP1l = (I_start_packet_No-offset_source_.
packet_number)*192 + TMPZ2,
. 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%6144 = 4096,
TMP2 = sector_start_offset+65536%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)iscalculétedbyutilizingthefol;owingequation(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
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entry point is determned to be striding the sector shown by the :
OFT_SCT_NUM and the follow ng sector. Wien a check of t hes RidusfRdNO shows
it is not 10 or 21, then in process (4), then the offset quantity
OST_FST_ALU fromthe sector start position shown by OFT_SCT_NUM to the
initial aligned unit provided with all data, is calculated using the
foll ow ng equation (6%. The OST_FST_ALU supplies the 2048 byte or 4096
byte val ue sh®wf iof Bitg. then tdsTapsTispble FgnatgE)t co048ining( 6heln
process (5), the aligned unit quantity OFT ALU NUM for the offset fromthe
initial aligPRBETYiMItyy ¢ detierrinedae bgashridintetls isgprderushbwoobhyai ni ng
the entry point is <calculated using the follow ng equation (7). The OFT
ALU NUM val tee | 9FfF N Bhy ofd tthe dofldewiNg. s¢Otohrough 9) for the
aligned units provided with all data within the sector shown in Fig. 18.
OFT_ALU NUM = REF"Reg mOckKiol of. thg) RPFeALTMPOCOhE®Bs =Dt ¥\NUMbt 00 lor When
TMP_OCNYB = XNUM = 11 2, \Wen TMP_OCNB = XNUM - 22 - 34

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 célculated
using the following eguation (8). ?he OST_FST_ALU supplies
the 2048 byte or 4096 byte value shown in Fig. lé. |

OST_FST_ALU = ({TMP_OCN%3)*2048 .. (6)

In process (5), the aligned unit quantity OFT_ALU_NUM
for the offset from the initial aligned unit provided with
all data to the aligned unit containing the entry point is
calculated using thé 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 AT

1t

When TMP_OCN%3 0,
XNUM = 0

When TMP OCN%3

]
-t
-

XNUM = 11

When TMP_OCN%3

i
)
.

ZNUM = 22
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26 August 2004 The offset packet quantity OFTEP fromthe beginning of the
source packet to the entry point source packet, for the 24 Agnedzomts
shown in OFT_ALU NUM in process (6), or for the aligned units are 10 or
21 of REF_ALU NO in process (3), 1is calculated using the follow ng
equation (8). OFTEP = (I _start_packet No-offset_source_ packet nunber) %32)
(8) The processing sequence described above can be inplenmented with _
hardware, yet may aredPbesshprekest @ity SFFRRGren WebdgifmmsneiEng t he
processing sequence with software, the program conprising that software
maybe install soprgedraaket tartdfaca trNchPpoE at @ ¢ itke Gk onferether
installed in-the various prograns, and installed froma recording nedi um
such as a gerférigingfuupdde pbpYBnal QURAPARRINEEpa @uvicesstplédnent fgrt he
various functions. The program nmay also be distributed to the user on a
recordi ng medingmehsenadi wylas egpliferr okl SHORRAFLHLU] RetiamegodassFi(g) . 1. The
program may be provided to the user not only on a nmagnetic disk 24
(i ncludi ng flGppplendrsrd uainpt thal follawd s qaBRLtROM {(8dnpact di sk read
only nmenory}), a DVD (including digital versatile disk), an
opti cal - magn@FTERdi=sKI_s6attnedchk g M {friafi_sdiugke,_ or a packaged nmedi um
such as a sem conductor nenory 27, but may al so provided to the user as a
program-i ncor por at ed Befksrtelramdernfid2t he conputer or.a 8135
The processing sequence described above can be

implemented with hardware, yet may also be implemented with

software. When implementing the processing sequence'ﬁith

software, theprogramcomprising that softwaremaybeinstalled

inﬂedicatedhardwareincorporatedintoacomputerorinstalled

in the various programs, and installed from a recording medium

such és a general-purpose personal computer capable of

implementing the wvarious functions.

The program may also be distributed to the user on a

recording medium not using a computer as shown for iﬁstance

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

(includiﬁg digité.l 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 oxr a
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26 August 2004 programrecorded onto a ROM or hard disk, etc. In these
specifications, the steps for |oading the program recordsiagjust beo4 -
recordi ng medi um were of course processed along a tine base according to a
recorded sequence. O course, these processes nmay also be inplenented one
at a tinme or in parallel wthout necessarily always processing along a
time base. In these specifications, the term"systen! is used to express
the overal | @&FPEBMcERFEPFLRY DL HIRAMKIGE hagid dbFkee etFnits. In the first
transport streamrecording device and transport streamrecord nethod, and
al so the program rEeckRgR) shfcdifdimadiionse 4bevetdpscEpbeticddimmttlom, the
speci fied source packet added with transport packet header is collected
into a specPrpredapunberrdédprecere rerPzdighaedinm segenefacedrand
recorded on the recording nmedium so the effect is rendered that the
transport pagkecsesead zkens deting tirsgoadeeffind diwy rommwieheeneenrei.ng
medi um Further, in the second transport streamreproduction device and
transport st Péafrreprodticesorumdssies ygeywelboake inpl gragrednarecertdang
mediumin the above described invention, the specified source packet
addedwi t h tr &Agecrt ippakellfbrdshoutinge andsadiilivdekivd ¥y pracepetad rédngunber
of pieces-and aligned wunits generated and recorded on the recording

medi um so tRetimggbase. '

In these specifications, the term “system” is used to
_express the overall device comprised of a plurality 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 invgntion, the specified sburce
packef added with transport packet header is collected into
a specified num-ber of pieqes, and aligned units generated aﬁ.d
recorded on the recording medium, so the effect is‘ rendered
that the transport packets can recorded with good efficiency

~onto the recc’:rding medium.

Further, in the second transport stream reproduction
defrice and t];ansp'ort stream reproduction method, as well as
the program recording medium in th.e above described invention,
the specified sourcepacket addedwith transport pac.;ket header,
is sub-divided into a specified number of pieces aﬁd aligned

units generated and recorded on the recording medium, so the



26 August 2004 effect is rendered that the transport packets can recorded
with good efficiency onto the recording medium Still fur2gwugust p0dse
transport streamreproduction device and transport stream reproduction

met hod, as well as the third programrecording mediumin the above

descri bed invention, the address on the data recording nedi um

correspondi n% to the designat ed reproduction start position is calcul ated,
and the | oadFhdeCreddi FEPaeeatetRat e thrangnrant paskediss camomechoded

cal cul ated address on the data recording nediumso the effect is rendered
that the traldfBr #opacREFLCiengy |l te amtasdiponmedigood ef fici ency. 26
August 2004 Clainms 1. A recording device for recording an input

audi o- vi sual dat a §didsfomthet edm &heatdangprortcotyeay redioduchibon ng a
plurality of sector units for storing data, the recording device
conprising: 8eHéSAcP AREAARRINL FhiveaforenreduhtAgnandelhol@r 4o wvallt ransport
packet of the transport streamto generate a source packet; and a record
unit for recskdi hBiad sperItared srmtbimg gfeddaind igo whee apavicetiesonibaid dat a
recording nmediumas an aligned unit in one or nore sector units of the
recordi ng neBVARFion. Teke raddreR shpnldliec dagec ediording medium

corresponding to the designated reproduction start position .
iscalculated, and the loading (reading) commenced of transport
packeps from the calculated address on the data recording
medium s? the effect is rendered that the transport packets

can loaded (read out}) with good efficiency.
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claim1l1, further conprising: a counter for counting the nunber of transport

packets hav
generating n

recordi ng device according to

al i gned unit

recordi ng deV|ce

said aligned
said data re
4, wherein t

ing said transport stream and null packet gegA@jut 2000

ull packets according to the count fromsaid counter. 3. The
claiml1l or 2, wherein the beginning of said

lodically placed in the beginning of a sector. 4. The
ﬁﬁ%ordlng to claiml1, 2 or 3, wherein the data | ength of

unit is equivalent to a nmultiple of the sector |ength of

cordi ng megdi um SredhediREOr di Ngeied ce acggydi ng E@c%k@hﬂb3

he sector length is equivalent to a multiple of the data

length of sai®@® afPBHEd jo-wisuwsl Adqtst 299&890r¢h69¢@@@HdKﬂg devilaba

according to
detector for

anong said tﬁ%@ﬂ@m@:daﬁackébs ra@@rdlmgpdgeneeatompfrsugﬁnerat|ng an entry

poi nt map,

rABHNG fmeaﬂﬁnprﬁgeﬁhgg ! ther scoapi %11-{19:% 2,

detecting transport pacKets con ing entry poin

sai d A t|n nsport cket itions talnln
said entry points. I[7]n af% %Frf?d%de\)frb]e %r%ﬁ%ga—ljﬁlgclaal ler to

tLransport packet of the transport stream to generate a
source packet; and

2 'record unit for recording a specified number
of said source packets on said data recording medium as an
aligned unit in one or more sector units of the recording

medium.

2. The 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 null packets

according to the count from said counter.

3. The recording device according to
claim 1 or 2, wherein the beginning of said aligned unit

is periodically placed in the beginning of a sector.

4. The recording device according to
claim 1, 2 or 3, wherein the data length of said aligned
unit’ is equivalent to a multiple of the sector length of

said data recording medium.

5. The recording device according to claim 3 or
4, wherein the sector length is equivalent to a multiple

of the data length of said aligned unit.
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wherein said map generator lists the PTS of said | picture in said entry
point map. 8. A recording nethod for recording input audi@Avgssgabosat a
transport streamon a data recording nmediumhaving a plurality of sector
units for storing data, the recording nmethod conprising the steps of:
attaching a header to a transport packet of the transport streamto
generate a source packet; and recording a specified nunber of said source

packets on said data r di j.ym a ligned ,.unit_in _one or_ nor
sector units of tﬁée' reglg}?édi ng'%rregl ull;ﬁa 9.36 %gr éa(%:ro W et Rod e i ﬁ&et 0
claim@8, furtherpmoconptisg nd aibe, sttepshet: cenppisnggt he nunber of transport

packets of the transport stream _and generating null packets according to
the count value f#om%&iFunt it st S5tesdivg augEsnspost 10ratkets

recordi ng met&ogh aceidli ngnt Oy Cl BbTHBSOT fom WGKSIN the; feginoln sai d
aligned unit is period?cally yplgced In thenbeglnnﬁﬂg ofa sectorgo%%. The
recordi ng netm@@k%b%br@m@g toclaim8, 9 or 10, wherein the data | ength pg
said aligned unit éSmaSq%E%@fggoé(%gEnggggggifggtgg SS%Eﬁrﬂéﬁﬁgrhgé,sa
said map listing the transport packet positions

containing said entry points.

7. The recording device according to claim 6,
wherein said map generator 1lists the PTS of said T

picture in said entry point map.

8. A recording method for recording
input audio-visual data transport stream on a data
recording medium having a plurality of sector units for
storing data, the recording method comprising the steps
of:

attaching a header to a transport packet of the
transport stream to generate a source packet; and

recording a specified number of said source
packets on said data recording medium as an aligned

unit in one or more sector units of the recording medium.

o. The ' recording method according to claim 8,
further comprising the steps of:

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

generating null packets according to the count

value from said counting step.
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data recording nmedium 12. The recording nethod according to claim10 or
11, wherein the sector length is equivalent to a mnultipl e26 akgusheownat a
length of said aligned unit. 13. The recording method according to any one
of clains 8 to 12, further conprising the steps of: detecting transport
packets containing entry points fromanong said transport packets; and

generating an endly @oientrdfixdiss) tndBiodi SEEBGAERG tl anNshel tg Racket
positions containing said entry points. 14. The recording nmethod according
to clai m18hereipt ﬁg? E6pRANENAg O srdst GFlilgnsd nljllt’qqeldSDT@biOCﬂi@ally
icture in l.dqentr (o] ; 1 A t orage nmedi um containing a
2orrputer- Pzgggﬁ ghp¥g§rg%b%§?lgpﬁstg?ugt g%é:%g%éorrputer to record a ,
audi o-vi sual data transport stream programon a data recording nedium
havi ng a pl ural sector units for storing data, wherein said program

i o] L
instructs the ¢ )r/rpu&E‘F tRCAFFLRE Afer 2F6°F Hihshor ©lgddkeB of 9t he

transport gkraay tghgdeaehalg A GOUACE e téfaegééo £6 J1gYst,,4904 L ecord
a specified nunber of said source packets on said data Tecording nmedium as
an al i gneded@rivaliergnetoora mnétdedeorofinithe ofetherr doongli mg orfe déatmi

data recording medium.

12. The 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. The recording method according to any one of
claims 8 to 12, further comprising the stéps of:

detecting transport packets containing entry points
from among said transport packets; and

generating an entry point map, said map listing the

transport packet positions containing said entry points.

l4. The recording method according to claim 13,
further comprising a step of listing the PTS of the I

picture in said entry point map.

15. A data storage medium containing a computer-
readable program for instructing a computer to record
a audio-visual data transport stream program on a data
recording medium having a plurality of sector units for
storing data, wherein said program instructs the
computer to:

attach a header to a transport packet of the

transport stream to generate a source packet; and
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16. The data storage nmedi um according to claim 15, further conprising the
steps of: counting the nunber of transport packets conpriesAngiss2004
transport stream and generating null packets according to the count value
fromsaid counting step. 17. The data storage nedium according to claim 15
or 16, wherein the beginning of said aligned unit is periodically placed
in the beginni ngredford sact ogpedB£ithe atise 5t @fagen MR disBlraeC 54k Rat 0
claim 15, 16 or%%7, wherein the data length of said aligned ‘unit is
equi val ent Ao 32hal fopite ICPRIRGCTSAuEhgEH o aHidhshtwnitechr dPhg

medi um 19 o, Theydakaceberage el YRAGGndhag i g.glghm 17 of 18 wherein

the sector length 1s equivalent to a nultip . " data | ength of said
aligned unit. 20. The data storage nmedi um according to any one of clains

15 to 19, wherei,n sai ?Llepr raminstructs the conputer to: detect_ transport
packets cont ai nilﬁg e'rT y agfcﬁtsStPFéﬁleanE‘ﬁgl%‘i daFFgﬁgﬁéﬂ_ Pt kets31mnd 41
26 August 2604 gefesat Eompr £81hy @Qéngté@@,of;gl d map listing the transport
packet positions containing said entry points. 21. The data storage nedi um
according to cl &unting the number of transport packets
comprising said transport stream; and
generating null packets according to the count

value from said counting step.

17. The data storage medium according to claim
15 or 16, wherein the beginning of said aligned unit

is periodically placed in the beginning of a sector.

18. The data storage medium according to claim
15, 16 or 17, wherein the data length of said aligned
unit is equivalent to a multiple of the sector length of

sald data recording medium.

19. The data storage medium according to claim
17 or 18, wherein the sector length is equivalent to a

multiple of the data length of said aligned unit.

20. The data storage medium according to any
one of claims 15 to 19, wherein said program instructs
the computer to:

detect transport packets containing entry points

from among said transport packets; and
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20 , further conprising a step of listing the PTS of the | picture in said
entry point nmap. 22. A recording nmedi um having stored thereamrusn2004

audi o-vi sual data transport stream wherein said data conprises a source
packet containing a transport packet of the transport stream attached with
a header, wherein specified nunber of source packets are recorded as

aligned units, apthsaitk abhgnad i psiake mEoNf isguidednas QNS tAMJOERe SECE OF
units of the recording nedium, 23. The recordi ng medi umaccording to claim
22, wher it 3P o fcE Sfa Pedt! tdoR=aiaen tadininsaciesids ey Bntecor di ng
medi um according to claim22 or 23, wherein the beginning of said aligned
unit is periodically placed in the beginning of a sector. 25. The
recordi ng nedi udlaccdhaé ngddioa ckabraga, &&d%ﬁmZﬁ,aWP@&Eﬁmqfﬁbcﬁ%éﬁmfﬂgtp
of said ali,gnhed units is equivalent to a multiple . of the sector |eng o]
said dat azg]ecdr i thee‘ai qpli%s.lﬁ%earéE%PdPﬁg Lsdiam d&oridihg® otefai m 24

or 25, whergiirtedied 1926RAY L@RIEN o3 rBaWa¢al ent to a nultiple of the data
|l ength of said aligned unit. 42 26 August 2004 27. A reproduction device

for reproducing an audio-visual data transport streamrecorded as aligned

22. A recording medium having stored thereon an
audio-visual data transport stream, wherein said data
comprises a source packet containing a transport packet
of the transport stream attached with a header,
wherein specified number of source packets are
recorded as aligned units, and said aligned units are
configured as one or more sector units of the recording

medium.

23. The recording medium according to claim 22,

wherein said source packet contains null packets.

24. The recording medium according to claim 22 or
23, wherein the beginning of said aligned wunit is

periodically placed in the beginning of a sector.

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

data recording medium.
26. The recording medium according to claim 24 or
25, wherein said sector length is equivalent to a multiple

of the data length of said aligned unit.
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unit on a recording nediumhaving a plurality of sector units, said
reproduction device conprising: a reproduction section; gecaiddt 20049
section for calculating the address corresponding to the designated
reproduction start position; and a controller for controlling said
reproduction section so that read-out of said transport packets starts

. . : . Cced of
fromthe cal cul ajed gpdrﬁiﬁﬁgc ereid Sq%%%féégn%%lunk%%%g? gg@é@ﬁng$Utg

speci fied nunber of sourc ets attached witha

sai d transpo Giyiaam) 28a e FERLBAUET T AN dayi G Aseordi 0g Lo clhaln 27,

wherein said controller turther controls ~reprodu o e

acquire an r oin : idr - din ium.co res e

aoqul e, anygny yoerﬁtéyksgﬁﬁsﬁﬁﬁmﬁﬁ&gaﬁigggﬁ BT GTRE Pt
osition, earLch I . [ 10, said speci
Peproductig%qgﬁgrﬁﬁﬂﬁiiﬁ%ﬁﬁﬁggéﬁlggiQg%églc%éﬁgﬁ%gé% tion cal culates the

addr ess corresggngéﬁg8ggcgg%%T%@gQ&§wints recorded in said transport

packet. 43 26 August he Teproducti on device according to claim 27

or 28, further C&?”BEhEhﬂ%t%angel g&&?@o%ecécilpncgfcggg\é%gg % he address

corresponding 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 wunit is comprised of a
specified number of source packets attached with a

header to constitute said transport stream.

28. The reproduction device 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 designated 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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designated deletion range into said aligned unit data region and to delete
said converted aligned units recorded on said transport 23 Aep62080. A
reproduction nethod for reproducing an audio-visual data transport stream
recorded as an aligned unit on a recording nediumhaving a plurality of
sector units for storing data, said reproduction nethod conprising the

steps of: cal cul ayi ngrrfdhe %q%ﬁﬁlrcg%ﬁw@e%egé 5?@1@%%&&%@ 27

reproduction start position; ng out said transport pac rom

said calcuhaled address: andncontig) Lheiskartyolbeapid, nepraduptdon,

section, wherein said aligned units conprises a Speci

packets at tpehedatbtingdlePEaderatde CORSY ILULE SAighely %H?LEOFE}%th [£800n 31 A

data stor age medi um cont ai ni ng an audi O- VI sual ata trans eam

reproduct i pprogr aBraadabl eq by o AT LT ﬂﬁ?gﬁﬁpr%&? g% E%%%%%%ﬁ

streans recorded as aligned units on the rec I ng ugust

nmedi um havigig @ gHaWpdity RfreggGt.or units for recording data, wherein said
transport streamreproduction program instructs a conputer to : calcul ate

t he address corresponding to the

30. A reproduction method for reproducing
an audio;visual data transport stream recorded as an
aligned unit on a recording medium having a plurality
of sector units for storing data, said reproduction
method comprising the steps of:

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

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

wherein said aligned units comprises a
specified number of source packets attached with a

header to constitute said transport stream.

31. A data storage medium containing an audio-visual
data transport stream reproduction program readable by
computer for reproducing transport streams recorded as

aligned units on the recording
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desi gnated reproduction start position; and read out said transport packet
fromsaid cal culated address- and controlling the start 28 Asgisti2004
reproduction section, wherein said aligned units conprises a specified
nunber of source packets attached with a header to constitute said
transport stream 32. A recording device for recording an audi o- visual
data transport streamin sector units of data on a data recordi ng nedi um

having a pl umgddiymohas8GIPra %mdﬁéfffyr®¥”§%890ga%%i§§nﬁﬁkg -OPE?%%

for attaching a header to a transport Ppacket of the transport stream

generate a squcg, paekelin MBADg fom suhdivi diing sai f’egwaﬁ%t&%g@wéﬁggm?

speci fi ed nunber of pieces of aligned units; an recordi ng sai
units on sai d 1£€cPhEEBTA RAPutdp 2§ August 2004 wherein the data quantity
of each aligned unit is equivalent to a nultiple of the data quantity

recordable on onecaechone@l sghd dalaatecordi g redhumidd e regarding
devi ce according to claim 32, further conprising: ans r counting the
nunber of trarsAQilated reproduction start position; and
read out said transport packet from said calculated
address- and controlling the start of said reproduction
section,
wherein said aligned units comprises a

specified number of source packets attached with a

header to constitute said transport stream.

32. A recording device for recording an audio-
visual data transport stream in sector units of data on a
data recording medium having a plurality of sector
units for recording data, comprising:

means for attaching a header to a transport
packet of the transport stream to generate a source
packet;

means fo; subdividing said source packet into a
specified number of pieces'of aligned units; and

recording said aligned units on said recording

means,
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packets having the transport stream and neans for generating null packets
according to the count fromsaid neans for counting. 34.26TAgguse20u4i ng
devi ce according to claim 32, further conprising: nmeans for counting the
nunber of transport packets having the transport stream neans for
detecting transport packets having data indicating the starting position

of_the repr oduct i/are i AhAMBBGal IANSPOL Ly PREKELR:1£005 S Liluld N, Sl ¢

transport stream and neans for naking entry point mapS Tor speci y%ﬁg t he

transport pagkets1€0nt BbNENGS@ taripdicating St ar i ktion of
t he reproduction. 46 26 Augugt 5'6%§§%F Qﬂ% ?éggré$$%?%ég c%é§§€§$§;ﬁg to

claim 34, ohese Nosatd MBSl Pl £CLLAG ARSI s packet s contal ning |

picture data as the transport packet data indicating € starting position
of the reproduction, and said nmeans for making entry point nmaps wites
the count fromsaid counting neans for said transport packets containing

said | picture daga ifie the { Yo PR JBp | ites .said,l
picture PTS into said entrytﬁgﬁ%t %ap?iééﬂpAéggggggfﬁg %%tﬁ%ﬁ”f%rgz’
recordi ng ad¢WeE comprising:
means for counting the number of transport
packets having the transport stream; and

means for generating null packets according to the

count from said means for counting.

34. The recording device according to claim 32,
further comprising:
means for counting the number of transport
packets having the transport stream;
means for detecting transport packets having data
indicating the starting position of the reprcduction,
from among transport packets constituting said
transport stream; and
means for making entry point maps for specifying
the transport packets containing said data indicating the

starting position of the reproduction.
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audi o-vi sual data transport streamin sector units on a data recording
medi um said recording nethod conprising the steps of: a2dAaahistgo® header
to a transport packet constituting said transport streamto generate a
source packet; subdividing the source packet generated in the header
attachnment step into a specified nunber of pieces of aligned units; and

recordi ng the alggneq; iEeggﬁgghgﬁd%%%ig%fO%%E%%ﬁHEEfLE§]d%fgiﬁi3%42e dat a

quantity of the aligned uni u;val_d(ggf a A of e data

uantity r bl e o] to i a recordin

g\ugust 200[‘%{@1%1@12{ dastgf%t gﬁgéggrregpgm E%n i nllﬁ%_ atlé%ﬂ'SBg@tt IP&th o%ﬁ)rt%ord

transport ; r di ng ramfaqr._instr | ng. a_ conputer

audi 0- vi sugforngat aﬂ%?lga tda?gE?gg%r did(r%gtanecﬁsgmu‘%%%l %@r%ﬂgggfft{mrpﬁ%‘z? or

units, whgei,n saigdyd rt r.eam., rding program instructs

conput er t??%gttac a %gggg_toﬁgetraﬁgggﬁ l%%cke?0%§§§Pfgutfﬂg siﬂjie

transport f0d; ggne i ; C i nsubdi vi de t.

packet geng%%}e |nt%g§'s%§§i%%é§'§%%%g$ %fggﬁ%ﬁﬁ%g GRS Poidt maps
writes the count from said counting means for said
transport packets containing said I picture data into the

entry point map, and also writes said I picture PTS into

said entry point map.

36. A recording method for recording an input
audio-visual data transport stream in sector units on a
data recording medium, said recording method comprising the
steps of:

attaching a  header to a transport  packet
constituting said transport stream to generate a source
packet;

subdividing the source packet generated in the
header attachment step into a specified number of pieces
of aligned units; and

recording the aligned unit 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.
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record the aligned units on said data recording nmedium wherein the data
quantity of each aligned unit is equivalent to a multipl2s afigiseeociat a
guantity recordable on one sector of said data recording nedium 38. A
data recording mediumrecorded w th audio-visual transport stream
recordi ng device, wherein said data recording nediumis recorded with

source packets wherein eagh,s c s Sudbdi v into__specified
nunber'pof pi eces ofqglignegaugﬁ%gﬁﬁﬁfhﬁgﬁlhﬁa er §¥%§§%Ed%to??ﬂ§3 ?5pfport
acket of Iadabl eanspeLt, am ata.quantkiy o I.gnedg uni IS
2quivalent§?? gb%EItig?e gég%ﬁe d%%geag%ntity r%c%?dab#e%Gﬁkﬁﬁe s%%%or of

sal 0 data searndiagdpdh UBlBReed AugusLoapRl At Ay ERLaAUGLLD devi ce for

reproduci ng an audi o-vi sual "data transport stream recorded as al1gned

UNT 'S 0N 2 JdaeG0r Hi B ARAlUMRAIN0N By RhYT Ald Yool 1SSt 9L PRIt S,]0f, Stori ng
sl m i

data, the reproduction dévice conprising: neans for speciTying e

Gata Tocorarng medi bl GLsaRdr TG to Sar ddesi asreg MEor SHAtiaR Start
position; am@tructs a computer to:
attach a header to a transport packet constituting
a transpart stream and generating a source packet;
subdivide the source packet generated into a
specified number of aligned units; and
record the aligned units on said data recording
medium,
wherein the data quantity of each 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 audio—visual
transport stream recording device, wherein said data
recording medium is recorded with source packets
wherein each source packet is subdivided into
specified number of pieces of aligned units with a
header attached to the transport packet of said
transport stream, 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.
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means for starting readout of said transport packet fromthe address of
sai d data recording nedium calculated by said neans for gapggkﬁgogm. 40. A
reproduction device according to claim39, further conprising: means for
acquiring an entry point nap fromsaid data recording nedium neans for
conparing the specified reproduction start position with said PTS |isted

[0 sald entry possl ARPrepdoSeRhaiidd dgtsthe SHLY BRLIGRAdARent fo said

1, .
speci fied reproduction start position, erein sad cuf4tion

cal cul at es i o265 88S Qfat5Rl rhRCHHINGs FRALYM S Lcarded 1n said g
[ p g the COUNT

transport packet corresponding to s entry point, usin

contai ned hhisad d Gt ry %c’%rﬁ@ﬁﬁ 41%1?&%@“9%%%% 4.a41plﬂleaff [odygtion
device according to claim39 or 40, tfurther conprising: nmeans r

conver ti ng s2caRaci fhedserse 588G rcN! gy 4A1 1l €A PLagREY B! inedouni Ls;
and neans for deleting sald transport stream recorded In Said data area

for said aldegpad $igs converted by said neans for conversion. 42. A
reproduction nethod Tor reproduci ng audi o- visual data transport stream

recorded as aligngdaHBit @ specifying the reproduction start
position, |
meéns for calculating the address of said data
recording medium corresponding to said designated
reproduction start position; and
means for starting readout of said tramsport
packet from the address of said data recording medium

calculated by said means for calculation.

40. A reproduction device according to claim 39,
further comprising:

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

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 reproduction start position,

wherein said means for calculation 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.
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a data recording nmedium having a plurality of sector, the reproduction

nmet hod conprising the steps of: specifying the reproductiz2mhAsdust 20bsi ti on
calculating the address of said data recording nmediumcorresponding to
sai d designated reproduction start position; and starting readout of said
transport packet from address on said data recordi ng nedi um cal cul ated by
said calculation step. 43. A data storage nmedi um contai ning a conputer
readabl e program f 8t i ndbeudsnip i eohpit deviles exorerdangatidi elwisual 9 dat a

transport reppedug n .as aligned units on a data
6eugl NG GALAM, R BEOLIR,

recordi ng medi um'50 26 Augus avi'ng a plurality of sector units, the
reproduction programinstructs a conEuter to: specify the reproduction
start position; cal ffN%t%e tHe GOUVRE51BF &aistPefuitid 9 cOF#FPgransdi dmto
correspondinqjtg sai d dﬁfi nat e riproduction start, position; and start
readout of sard traAsHo C”%é%%% Promnesidiesssona8si d data recording
medi um cal cul ated in_said %glcul%rion step. 51,
means or eleting said transport stream
recorded in said data area for said aligned units

converted by said means for conversion.

42. A reproduction method for reproducing audio-
visual data transport stream recorded as aligned unit on
a data recording medium having a plurality of sector,
the reproduction method comprising the steps of:

specifying the reproduction start position;

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

starting readout of said transport packet from

address on said data recording medium calculated by

said calculation step.

43. A data storage medium containing a computer
readable program for instructing a computer to record
an audio-visual data transport reproducing program

recorded as aligned units on a data recording medium
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A TRANSPORT STREAM RECORDI NG DEVI CE, METHOD THERECF, TRANSPORT STREAM
REPRCODUCTI ON DEVI CE, METHOD THEREOF, PROGRAM RECORDI NG MEDAUisANID4A DATA
RECORDI NG MEDI UM ABSTRACT A transport streamrecordi ng device, nethod

t hereof, transport stream reproduction device, nethod thereof, and
recording nediumfor efficiently recording and reproducing transport
streans. A source packet having a four byte TP extra Header attached to a
188 byte transport packet is generated, 32 source packets of 192 bytes

each are caldecigeda pndrahiigredouni fs-gspenat equipyal e
sector portion %f da%a {6134@§y?es) a?e recor%g%'oﬁh%%pﬁgﬁﬁ%gﬁﬁ%%?égthe

recordi ng pi¢iamFifistPucts a computer to:
specify the reproduction start position;
calculate the address of said data recording
medium corresponding to said designated reproduction
start position; and
start readout of said transport packet from

address on said data recording medium calculated in

said calculation step.
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