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are units I n V\/mc data 1s 15 recorded and edited. However, since the input
and/ or otecorded thesesn,ct recardingsappasatisoand ayepreduaing appatatye therefascor di ng -

and/ or rgprodu r ng SOBU Il engths on a tinme axis can
differ f‘?om on@eg%mq?&o”&% @%%Rhcl udes a plurality of stream packs.
SOBUs i ncl udedAls"hgléq:aé@érafaﬁﬁaf%hudseférh% ofédfitent! guch & aThodananaasie. 20
A stream pack is forned by a pack header and a stream packet. A stream

padRet clachiaie, isefeiredir asgpogemiin this speriéicstio;dP_PKTs). An application
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That is, an applrcatio an s re ch over he boungary between two

st neam mbsded .and edmednelwiwb@vemglmlﬂse ivpatn\sndlar, outpulr speeds iof ydatacess
a program record?d as$_shown in FI& ~0 search |nf mat i on l.ch It?\e
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includes a plurality of stream packs. SOBUs included in the same SOB include the
same number of stream packs.
20 A stream pack is formed by a pack header and a stream packet. A stream
| packet contains one or more application packets (AP_PKTs). An application packet
is a piece of a bit stream which is input when a recording apparatus records data, or
output when a reproducing apparatus reproduces data. Therefore, in front of an
application packet an Application Time Stamp (ATS) is located. An ATS is
25 reproducing time information of the application packet following of the ATS. The
| start and end of an application packet may not match the start and end of the stream
pack. That is, an application packet can stretch over the boundary between two
stream packs, i.e., two neighboring SOBUs.
Meanwhile, to arbitrarily access a program recorded as shown in FIG. 1,
30 search information which is separately made is generally used. Search information
can include information on the location of certain data in a program, program
reproducing time information, and program recording time information. Search
information can have various formats depending on applications, however, to reduce



reproducing tine information, and programrecording tine information.
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20 is expressed by the following relation:

| SOBU_S_APAT(i+1) < SUM_IAPAT(i) < SOBU_S_APAT(i+1)+1

Here, SOBU_S_APAT(i+1) denotes the arrival time of the first application
packet and SUM_IAPAT(i) denotes a value obtained by accumulating IAPAT values
of all the preceding SOBUs and the current SOBU #i. ' _

25 If an SOB includes M SOBUS, a value obtained by accumulating the first
through the M-th IAPAT should be greater than the arrival time of the last application
packet but greater by less than 1. At this time, it is assumed that the IAPATs are all
integers expressed in units of 1.0, and the initial value of accumulation is 0.

Also, for SOBU #M, a value obtained by accumulating IAPATs of the first

30 SOBU through SOBU #M should be greater than the arrival time of the last

' application packet included in SOBU #M, and should be less than or equal to a value
obtained by adding 1 to the arrival time of the last application packet included in
SOBU #M. This is expressed by the following relation:



app'l I cation packet included in SOBU #M and shoul d be | ess than or equal to
‘a value obtained by adding 1 to the.arrival tinme of the |last application
packet included in SOBU #M This is expressed by the followi ng relation: 2

SOBU_E APAT( MsOBISUN APREINIM: SUMSIARAT(M)PATROBUL BIARAT(BIIBU_E APAT(M

denotes the arrival Tine of the |ast application packet included,_in SOBU
#M  Meanwhi | e Heree SOBUY_Ef ARATMp | denstes) the arkival time pkthezast application 5
AP _PKT SZ < 201 [.S - 2. Here, SOBU_SZ denotes the size of an
SOBU. TW%%BF@@%H% considering that at |east 30 bytes are needed

for a pack hessiiwiird thevéies of cameapisiitation pablestd{APePIEHSZ)n satisfies
stuffing packet defined in a stream packet, assum ng that one SOBU has a
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t he above scope of t ze of an application Backet, a case where no ATS
exi sts idefined #0OBstream packet, @ssuming tnet one SOBUhasca nwskertof stieans pasks

"hot ot ekl b die B SDB, Szs.n Tk 82 18 WeiEbs Ik M diba'iE,
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part of cation packet formed in the last stream pack is |ocated in
SCBU #MS@BUrand thenrgaimsubtraciing @ bytestren therasudlting918bwies20 Thus,

cor respondi ng Vel afortit afe e KLt &Chp af O n BRI PRGG 10,
an- SOBU nbasdwhafe A6 ATS existsandm8OBlboceursot be obtai ned, and therefore, a

mappi ng |ist forned of the | APATs as search informalion cannot bt ai ned.
Accordingly, iRIG 2 illugicatesis easewhers thereds ng %ﬁﬁﬁ?ﬂ tige g‘é‘mﬁ E@@rﬂﬂ i t

oo R R s SRR D00 o et o e opyof rhe TS or he:
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| APAT cafinghniRétion packet formed in the last stream pack is located in SOBU #M, there is
no ATS included in SOBU #M and SOBU #M-1. _
20 ~ Thus, according to the size of the application packet, a case where there is
| no corresponding ATS, such as in SOBU #M-1 and SOBU #M, occurs. The IAPAT
for an SOBU which has no corresponding ATS cannot be obtained, and therefore, a
mapping list formed of the IAPATs as search information cannot be obtained.

Accordingly, it is impossible to search for a program. N
25 Particularly, it is prescribed that in a case where the last SOBU of an SOB
| does not have a corresponding ATS, the IAPAT be obtained using a copy of the ATS
of the last application packet. However, according to the rule for obtaining IAPATSs,
the IAPAT(M-1) for SOBU #M-1, and IAPAT(M) for SOBU #M are both "0", and
therefore, a program search based on a mapping list formed of IAPAT cannot be
30 carried out correctly. 1APAT(i) should meet the following conditions:
1<=IAPAT(i) <2'?, i=1
1<=1APAT(i) <2'2-1, 1<i<M
0<=IAPAT(j) <2'2 -1, i=M



30 carried out correctly. |1APAT(i) should nmeet the follow ng conditions: 1
CSEIAPAT(i) <212, i=1 1 <= | APAT(i) <212 -1, 1 <i <M O<=I APAT(i) <212 -1,

I =M 3 However, referring to FIG 3, IAPAT(M1) is "O and does not satisfy
the conditi opfoweidrMéRéridg TG IGNGNAPAT(M-Tp is 304 andhdoes ot satisfy e, it
I's an object of the present invention to provide a recording nediumwth
cont ent condéi@msdat a recorded t hereon such that program searching can be
correctly perforned, a recording apparatus and a reproducing apparatus
therefor. To acconplish the above object of the present invention, there is
provided a 10 recordi ng neSUMMARYVOF dHE INVENTION eam data is recorded as
a streamobject forned of one of, nore, units for.r r di L ch
hasb a predet erl® ﬁ@tyesthﬁeagﬁ)ﬁ% RreRlems, 'Br'srﬂﬂé’fbﬁqie nﬁﬁa %’,erﬁgﬁﬂe@ﬁorymﬁéch
contain igaPo! i | StRek : Pdetf Hsareont suvh that

I nf or matserggldgng rgegﬁdﬁ'ﬁﬁr;lrﬁd;ﬁrgf WEatgp |ri;tg'?ti %@%Z@a@?g&?n whi ch the content
stream dbgram pearchihg \daer dien comrentiyf perfrmed, t 8 regordmgr @pparatyg, and a

excluding the | ast unipé fﬁTr rﬁ%ordi ng, has at |east one entire application
time stdPProgycing appPRIAUS HICIAat t he size of the application packets is

smel | enough sg, abdihplddfthedabévecobjett 6f frer present iiveptiomciher®is providsxba one
entire application tine stanp. It 1s preferable that the size of an

apmoi c atrieltxorqing kaediam RRTWBIChs gontent gtreapy date is Jererdesyas A Slegm oRjegkT
SZ < SP Z S - .+ ' et Blre SZ
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si ze of gmd ¥Rl bARGLGroMoré NBiredingPacks] each soff whivkdcontains aa applicaiohytines,
SPayl oad_SZ denotes the size of data space far co&é aini a&.i m;fgr mat L on,
excl udi nefamp fferedndiealing repeaducingmtime igionagtionand & RiEEliYe R aepligation

s vhpekGRE A ST S SHERRT (B8 10 basRid erht paes e o
corp es porgtiording N ekelliding theoladt umit for resonding, chasb bt laashtonehentitez application
application packet AP_PKT SZ satisfies :
time stamp.
It is preferable that the size of the application packets is small enough so
that each of the units for recording includes at least one entire application time stamp.
It is preferable that the size of an application packet AP_PKT_SZ satisfies
20 the following relation: '
| AP_PKT SZ < SPayload_SZ x [SOBU_SZ] - [N_AHE + N_SByte +
ATS_SZ],
Where SOBU_SZ denotes the size of a comresponding unit for recording,
ATS_SZ denotes the size of an application time stamp which is formed in-units of
25 bytes, SPayload_SZ denotes the size of data space for containing i'nforma_tion,
excluding a fixed header area from the stream pack, N_AHE denotes the number of
application header extensions of said corresponding unit for recording, and N_SByte
denotes the number of stuffing bytes of said corresponding unit for recording.
it is preferable that the size of the application packet AP_PKT_SZ satisfies
30 the following relation:
AP_PKT_SZ < 2018*{SOBU_SZ]-5,

Where, SOBU_SZ denotes the size of said corresponding unit for recording.



30 the following relation: AP_PKT_SZ -< 2018*[ SOBU_SZ] -6, Were, SOBU SZ
denotes the size of said corresponding unit for recording. 4 It is
preferable that when N SByte is 0, the size of the application packet
satisfies thelffisl preférable thattwiven NASBYE S0, th@Csize rof [tBeRappiichtion packet,
SOBU_SZ denotes the size of said corresponding unit for recording. 5 Also
to accofplisies thedollewing At of the present invention, there is provided
a recordi ng nMa@ WRPgAMUY cbo?g&tlggq@ts data is recor ded as a stream
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contiguously after the stream pack. Als o .accomplish the abqve Obj ect of
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recor di Sfor € d%{?ihc e qu
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stream data are pac reco ragus a cont it which
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stream d| ng the clock value provided the cl ock generation unit

to the wemrdedmmaguouslymm atreamrnaokut putting the result at an
appropriate speed;, a ream OB ec I t I 0 It f cki ng
the content s Wdﬁ%’ﬁﬁys&qﬁﬁ %tfﬂw’t%n@bw (g) “Iﬁep?%%&‘ ’g’é"ﬁﬁf’é’c Itﬁ%{e{)ﬂ%
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the last unit for recording, includes at Teast one entire application tinme

stanp; ne unit fosceeerding baving ope ordperestrRam Racks each sieami pack ipeluding
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appl Catgle%gratltlege a Smaggmg list as search information; a clock generation unit which
20 generates a clock value; a buffer unit for buffering input content stream data, adding
| the clock value provided by the clock generation unit to the input content stream data,
and outputting the result at an appropriate speed; a Stream OBject Unit (SOBU)
generating unit for packing the content stream data output from the buffer unit and
generating the units for recording so that each of the units for recordin_g',_ excluding
25 the last unit for recording, includes at least one entire application time stamp; and a
- recording unit for recording the generated units for recording and mapping list.

It is preferable that the size of the application packet is small enough that
each of the units for recording excluding the last unit for recording includes at least
one entire application time stamp.

30 Also to accomplish the above object of the present invention, there is
provided a recording apparatus for recording a stream object formed with at least
one unit for recording having one or more stream packs, each stream pack including

an application packet in which an application time stamp and content stream data
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| value provided by the clock generation unit to the input content stream data, and

outputting the result at an appropriate speed; a Stream OBject Unit (SOBU)

generating unit which generates the units for recording; a control unit which

generates search information by regarding a unit for recording having no application

25 time stamp as a unit for recording having a predetermined application time stamp

and search information; and a recording unit which records the generated units for

recording.

It is preferable that the control unit generates search information by

regarding a value which is obtained by adding an integer to the value of the

30 application time stamp of the last stream pack included in the stream object, as the
value of the predetermined application time stamp.

It is 'preferable that the control unit generates search information by

regarding a value which is obtained by adding an integer to the integer part of the



regardi ng a value which is obtained by adding an integer to the val ue of
‘the 30 application tinme stanp of the |last stream pack included in the
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gemer at i Aplication PackebAtrival Timg. t he content stream data at an appropriate
speed. BRI EF DESCRI PTI DRAW NGS 25, The ghove o

advant ages of It e REPES O?:hﬂ-{gﬁ?lﬁﬁ? 179 (UrifebBseR %“a@bgﬁc‘éﬁpﬁﬁs(SOBU)
2t t ached rREAG it whicH RAGRTORM 1 iecordfy Tiotbhbiing Mierpag Units fof e

convent irecatdimg, ognchrqutputting the content stream data; a clock generating unit which

generates a clock value; and a buffer unit which buffers content stream data

20 provided by the SOBU interpreting unit, based on the clock value provided by the

clock generating unit, and outputting the content stream data at an appropriate

speed.

BRIEF DESCRIPTION OF THE DRAWINGS
25 The above objects and advantages of the present invention will become

more apparent by describing in detail preferred embodiments thereof with reference
to the attached drawings in which:
FIG. 1 shows the data structure of a conventional program;
FIG. 2 illustrates a case where there is no Application Time Stamp (ATS) in a
30 stream object unit (SOBU);
FIG. 3 illustrates the conventional method for obtaining IAPAT in a case
where there is no ATS included in the last SOBU;



FIG 2 illustrates a case where there is no Application Tine Stanp (ATS) in
a 30 streamobject unit (SOBU); FIG 3 illustrates the conventional nethod
for obtaining IAPAT in a case where there is no ATS included in the |ast
SOBU; 7 FIG #Ii 4 ket date strustute acosrditigitoa firet enfboditheanbb therprésertt t he
present invention; FIG 5 is the data structure according to a second
enbodi mdAverfiorhe present invention; 5 FIG 6 is a bl ock diagramof a
recordi ng app uUg :ac ' e : 'rgégab f e

i nvention; FlI g'@ |§s'§a&%r g’lcaﬁg | agrlgrtren é?gdid'rng?%%m ngngp%@rggpﬁé&itcgf)rt |eng a
pr ef er r gsresenbipdentiory; of the present invention; and FIG 8 is a block

di agram of a recordi ng and, reproduci ng a ratus 10 accordjng a pr.eferred
erbBd; ment of K i S ROk ABGRAG 01 BSOS Boerilys FEROMING AL PIEMIERT O
Her ei ”afélﬂP dﬁ?ﬁ%‘fﬁé‘bﬁeég tH‘fent%ﬁse”t i nvention will be described in

W ﬁ refe 0 tnne at

det ai | rence ached drawi ngs. The present invention is
not restrictedri® 7 isocathieck diagrarraf & rdprddueing sppanatuseaccovdingaa preferrede
possi bl e 'ta.i n tg? sgi-rit r{md&sﬁfoge of the present invention. The

embodi meSMeodiment of the present MMENICE09 ¢ provided in order to nore

conpl etel y expti@ ngt e Priea0 diagrepniofa récaraig) andkirbpRiucing dppafdtus A
recordi ng medium according to the present invention.is are-witable 20-
r edor di ndcoosdingra peeferrad embodiment etihedpreaentdoventionpr ogr am f or med of

content streamdata. Recording content streamdata nmeans to record input
content stream data as it is without encoding. That is, audio or video

stream data such as METAIRED DESCRIPTIONSQE I THE INVENTONI, packed in
predeterm ned units for recordi ng, and recorded on the recordi ng. medi um

25-A Digital \dereinaftesr, embediments afibe Aresent ipyantioorwvill ke dgaenbad imdetaily

recor di ng. ' | en | i re@m

Fecor deatTElHHEE P il Bltpbled HainGs" TnE BISSHIDRVentdr 14 6P rdbufiad 18

navsgat i the. fotlewing @mbodlimbntsprana many, variatiofSRrecpossible pwitiinatine spirit and

music or a novie, waich is recor d%ﬂ in th form of content stream data,

and i ncl $kePe Shdhe present invention. e embodiments of the present invention are
provided in order to more completely explain the present invention to anyone skilled
in the art.

A recording medium according to the present invention is a re-writable

20 recording medium, and a user can record and edit a program formed of content
stream data. Recording content stream data means to record input content stream
data as it is without encoding. That is, audio or video stream data such as music or
movies is received, buffered, packed in predetermined units for recording, and
recorded on the recording medium.

25 _ A Digital Versatile Disc-Stream Recording (DVD-SR) medium, which is a

| recording medium according to the present embodiment, includes a program
recorded in a stream object (SOB), and search information for program navigation.

Here, as in the prior art, the SOB means a program, such as music or a

movie, which is recorded in the form of content stream data, and includes one or

30 more stream packs (S_PCK). An SOB is formed of one or more Stream Object
Units (SOBs) which are connected as a chain. An SOBU is a unit for recording
and/or editing and has a predetermined size of data. However, since the input
and/or output speed of data streams forming a program may change when data is



30 nore stream packs (S PCK). An SOB is forned of one or nore Stream Obj ect
Units (SOBs) which are connected as a chain. An SOBU is a unit for
recording and/or editing and has a predeterm ned size of data. However,
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pr edet er,mj ned  SOB t t one tlre .Th th f

Bt 1 easinionBatier orwEish: S BLLCorTeSPoRs R aPoNaRHS atestsd thAs & MAPRING LisE e
the siz

e T s A et e

pats i cul(APAThiewicetiagrthetduration <f & tomgsponding ISGBY: e A rulerfosoRtainingoan t he

foIIovm | at,ion i g satisfied: 25 AP _PKT SZ<- 2018 x [SOBU SZ]-5 That is,
as descr gﬁéﬁ"!" qen@‘piiﬁpgrﬁt[efon of the prior art, considering that at

|heaSt 30 byt e%c%b?dlﬁg%elﬁefWesénpﬁﬁénﬁ@ﬁdééctﬁaﬂtﬁe E@lslsabﬁcludmy%thé Rist a
eader extension and a stuffing packet ‘defined in a stream pack
assum ndS@Bb contairsmkin a predetermined SOB has at least one entire ATS. That is, the
first byte of at least one ATS is contained in a correspondlng SOBU. This is,
20 because the size of an application packet according to the present invention satisfies
the following expression:
AP_PKT_SZ< 2018 x [SOBU_SZ]-6
In particular, when the number of stuffing bytes N_SByte in an SOBU is 0,
the following relation is satisfied:
25 AP_PKT_SZ< 2018 x [SOBU_SZ}-5
That is, as described in the explanation of the prior art, considering that at
least 30 bytes are needed for a pack header and 2 bytes are needed for a header
extension and a stuffing packet defined in a stream packet, assuming that one SOBU
has a number of stream packs equal to the number of SOBU_SZs, 2018 x
30 [SOBU_SZ]-2 is the remaining area. However, considering the size of an ATS is 4
bytes, if the size of an application packet is made to be less than or equal to
2018*[SOBU_SZ] - 6, then each of all SOBUs excluding the last SOBU contains the
first byte of at least one ATS.



has a nunber of stream packs equal to the number of SOBU SZs, 2018 x 30
[ SOBU SZ]-2 is the remaining area. However, considering the size of an ATS
is 4 bytes, |f the size of an application packet is made to be | ess than

or equal to m&ﬂs geferaliped, thecbsultinglexpféddidn rxcl udi ng the | ast
SOBU cont ai ns the |rs te of at |east one ATS. 9 If the expressmn IS
general i zed, rﬁfl 0ad S84 X{SOBU_BZPiIN_SHE srily SByte SATS_SZ]

- t
[ R
| nf or MatgiRd of st $paBé for continiRgaRfIrmation, exeriding a ied hbb&éiEa?’éa"‘Woﬁﬁ the
nunber of agﬁl I cation header extensions of a correspondl ng SOBU, and

N SByt e e N1 AHEn denotesf thet mumbey ot applisation beades wﬂenstgnssosu a

ast sl SHbhing" S8 aPRORGSHY ncleq ThE FunBel T rind B of 2

10 Fi rstcorﬂdspohﬂir@tsegbpdl ment of a data structure for making the | ast SOBU
have an | APAT will_ now be explained. FIG 4 shows the data structure

according to tBelow; Meanwhileqa fisstrerabodiment of adsta stiucturei fonmaking:the last t o
FIG 4, eS?B@%\)eS A PABRF a%eﬁhﬁe%%&nt |h0e?4‘€}5rf s Mprshidg, 1o are

connect I nce he size Of aIr appli‘catron pac 1 S'as descri bed above

actwrding to tHirst tthefmﬁemba@rﬁemm acdata structure fGiGRERiIngbeUdst §OBLEhaws t
SOBU cont sr h‘te fi f at | east one ATS. That is, SOBU #M 1
cont ai n@’tm willinow @ #N. Meanwhi l e, SOBU #M does not contain an

2 B, £ bt e s solighy v P ASAR A (19
packet Joeseémtrinventiorction is recor ded after the last application packet
o or o oG i B SO AL sl s Vel SOBUE
3015 has ate Védritectdd. 2i Spebihe? ddien8f tdheagﬁﬁ@ﬁ:h péckétolsA'aF§ c?‘é\!’.crﬂi%sebéve SN
expressed by the fol | owi ng equation
i s an i racegeding Agdhenaresest invention, eﬂcbglfrtheﬁﬁgB‘-LMBxelﬂldmg the last SOBU
| contains the first byte of at least one ATS. That is, SOBU #M-1 contains the first
byte of ATS #N.
Meanwhile, SOBU #M does not contain an ATS, but contains all or part of
20 application packet AP_PKT #N. That is, when there is no ATS contained in the last
' SOBU, SOBU #M, a stuffing packet 300 for correction is recorded after the last
application packet AP_PKT #N, according to the present embodiment. The stuffing
packet 300 for correction is formed of ATS #N+1 301 and a payload 302. Here,
ATS #N+1 301 has a value obtained by adding the integer "1" to ATS #N. This is
25 expressed by the following equation:
ATS #N+1 = ATS #N + 1
Here, if ATS #N is an integer, ATS #N+1 is also an integer. ATS #N+1 301
may be recorded as a value obtained by 'adding an integer to ATS #N. - In the
payload 302, "0" is recorded, according to the present embodiment. However, since
30 an SOB actually ends at the last application packet AP_PKT #N, and when the SOB
' is reproduced data recorded after AP_PKT #N that is the last application packet is
not read, the format and content of data recorded in the payload 302 may change in
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may be recorded as a val ue obtained by adding an integer to ATS #N.. In the
payl oad 302, "0" is recorded, according to the present enbodi nent. However,
since 30 an SOB actually ends at the last application packet AP_PKT #N, and

when t heg Paifetyiof wasis witeis AecesEary.” cihsoine! casés;théfe MEY bE\no kata i se¢drded ast
application packet is not read, the format and content of data recorded in

t he paylipdbe payload3Q@hange in 10 a variety of ways when necessary. |n sone
cases, there b o gt AEngt g{gaa
structure for r@%’%i %ﬁﬁ%@%{@%@%ﬁ%ﬁ&%ﬁ&nﬁﬁk %lg@%gé%%nlg a g%@é%rﬁ

enbodi mesgconti érmipodginent of thexpresenbinvention wéll be@xplaieed. 5 FIG 5 shows the
data structur ccording,to the second enbqdi ng of the esent

venti on.  RefTAE O1E0eS Fiedal BRI o ns: SereneiBPBRERN of e ch
M SOBUs ~Ci ded. Since the size of an application packet is as
descri bepdﬁggrc‘)t\c;goagﬁ@rdi ng to the present invention, each of the SOBUs

excl udi ng t he ReferriPRIFIG & @n SOBsistfnemed of ant§®@BUsthaingin whigh M &QBUS S
That is, SOBU #M.1.coptaing the first  bvte of A . AL LSt

descr i befeafoReqtedor 5?%3 ﬁ?)e S%€ °£,%?§@Rﬁ‘i°%8§§§§% é@ E’%’ﬁ%’lﬁ%"ﬁﬁé
addi ng tiecordihgaer thel présent Tivéritiond Eachsofnftie SUBWS | exdirfing 4R 1ashSOBY .
in cal culating an | APAT val ue required for_recording a mapping |ist as
sedfch 1eontainsrthatfirshbylecelvaliieashogeAlS. | Thalds, §@§'d|#M-‘f santaing, thenfitst #N

is read val ue obtained by adding "1" to ATS #N is just regarded
as ATS ﬁ%&m@g‘r t he | APAT obt ai ned by regardi ng the val ue obtai ned

by adding "1" AtothisTméNassdesthibedNibbvesrefertingdod=1G) 4, AT S#iN* 1nbas izsvalae
search information. Meapwhil e first embodi nent, ATS #N+1 may be

2 Vel L QHRIBRY BREINRNEger (1 HigoAT S TR 19 5ok REULRIY ThErdeRe, | FEf TS
cecond npEARaRipg 3 VAT, vBIdk Feadifed HoP Wbordlid ¥ thifhing iftoes seerch']
FI @. 4 iafoimationheedorded ARBINT-1 30ROt @btudlly sedad, DUtMTEMN tsedd arsd thiehSaof
(V1) 1 rvakemootanag by addingrat ' ATY 4R usledarded a5 ALs AbtbLcHERRVES b
e i St i e R S Bl B 1 S e P02
mappi ng #N+ttis cecorded o rthermappingdist idsysadrch dofiormatienr oMeanwhile, as in the
first embodiment, ATS #N+1 may be a value obtained by adding an integer to ATS
20 #N. At this time, if ATS #N is an integer, ATS #N+1 is also an integer.
| According to the first and second embodiments of the present invention
described above referring to FIGS. 4 and 5, the first ATS of SOBU #M-1 is ATS #N
and the first ATS of SOBU #M is ATS #N+1. Since the first ATSs are different, the
IAPAT of the (M-1)-th SOBU is not "0". That is, the IAPAT values of all SOBUs can
25 be correctly obtained. Therefore, since each SOBU has an IAPAT value which can
| be distinguished from other IAPAT values, program searching referring to a mapping
list can be performed smoothly without an error.
Meanwhile, the rule for obtaining an IAPAT is as follows. For i-th SOBU,
SOBU(i), excluding SOBU #M, when an SOB contains M SOBUs, a value obtained
30 by accumulating IAPATs from the first IAPAT, IAPAT(1) to the i-th IAPAT, IAPAT(i),
should be greater than or equal to the arrival time of the first application packet of

SOBU(i+1), and less than a value obtained by adding "1" to the arrival time of the
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Meanwhi l e, the rule for obtaining an | APAT is as follows. For i-th SOBU,
SOBU(i), excluding SOBU #M when an SOB contains M SOBUs, a val ue obt ai ned
30 by accunul ating | APATs fromthe first | APAT, | APAT(1l) to the i-th | APAT,

| APAT(i Firstdpplicetidre packett of SOBU(i-©r). et ahisttiméhan dAPAThas aftn geit; ;}eggédlr f] tg
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appl i cati on pAlscatasdot BOBU #M, taevahidSdbtained apy dcetimul Qﬂl ms [0 a

val ue obtalne "'tothe arrival time of the |as &30 et

cont ai nSEPAEr té@fﬂmm%mtvmpétneahsbep@mlesmkaicamaumn twao vaI
SUM | |
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tejlrr]{‘)igicfli rrgﬁ?ﬁof amg gu n %eﬂ?on. sRef errin mtgg FI Gs t he recording

appar atus 5 r§§5i~&sé-c§§f‘tm)s < SQUV_WPATIV © QfSBHuﬁ_ﬁATNNBHﬁ tS(‘]é%lhaw 2?0826

u
generat i ng. unfBr&, SURUEERPAEAD B8RkGs T ari®d.Bmd et e ast appliedlionand
cont r ol packdt contained i SOBU At 51 receives content streans 20 fromthe

outside and o uts the content streans at an appropriate speed by
buf fering the ggn@é'h? Ripele diagramselva secending apparatus aecorgdingstoda préfemred: he

cligek  gRrideY éﬁ%ﬂﬁé rége Fn@e@ U generating unit 53 generates SOBUs by

packing content stre he f rding unit 55 records SOBUs and search

informati on Refdriag te mpenmé iretording apparatag! 5 Te6erdei EEhtBRR SUEP 3
based on control s, from 25 b@e coantrol unit 56. The control unit 56

gener at BYSIC ORIGVIGS injne § B@YJOQ(%@ qfithe dal sirHgtures deserinaskabevs afichg
Lontene a4 b SIS, 606 bty 65819 U SR Udrid 0 5. <
recording unit 55, and a control unit 56. The buffer unit 51 receives content streams
20 from the outside and outputs the content streams at an appropriate speed by
buffering the content streams based on the clock values provided from the clock
generating unit 52. The SOBU generating unit 53 generates SOBUs by packing
content streams. The recording unit 55 records SOBUs and search information
such as a mapping list on an optical recording medium 500 based on controls from
25 the control unit 56. The control unit 56 generates a mapping list and proVides the
mapping list to the recording unit 55, while controlling the entire recording apparatus
5 so that content streams are recorded on the optical recording medium 500.
Based on the structure described above, a recording method according to a
first embodiment of the present invention is explained below.
30 When content streams are input to the buffer unit 51 from an application
apparatus such as a set—top—box, and a user pushes a recording button (not shown)
of the recording apparatus 5, the control unit 56 resets the clock generating unit 52.

12



Based on the structure described above, a recording nethod according to a
first enbodi ment of the present invention is explained below 30 Wen
content streans are input to the buffer unit 51 froman application

appar at §hefUfHe ABCcR geRbratiig trik52 Yereratas elogkvaiass fromet@rarichpravidessthe not
shown) o? the recording apparatus 5, the control unit 56 resets the clock
gener at clagkwsilveso thett it 3he cl ock generating unit 52 generates

cl ock' val ues f‘?’ggkuﬁﬂ gjgﬁte@.‘ogngeﬁeg e Eld&kvgﬂe_geg%ééfwé@qrﬂﬁf fry clodd 51.

The buffer un s the clock values received fromthe clock
gener at igagietttiig Grit 52 tb tise reseived:content streams, androutpute the reneived eentent

Corf ent SeATEB! o apBraRDALR AAoRt) AY erngaes Broter AR ey e S8RV
recel Ve&eb%?%ﬂr@ﬁni’? \gfaf gécc:#éniﬁe edntbht StredmBYeceilled fasethat IngférQliis 54riato
10 radi ng dth

transm e rec unit 55, and the recording unit 55 records
the recOBUsSCBhe genaratechSOBLS are dransmiliedrielitoenrgoordinga Bl $5 angbthe

Sceu svrecorsine: ik S3Teduts Becregsivel yOBL s the BB veS0Ry ibdiodredo !
| east Orb%s@%dgme%%tr@é'ﬁoﬁmééﬂwtmvuhmas the last SOBU, does not

contain an a stuffing packet 300 for correction s,  recorded

comt i nuously a#fttthis time, a§§hom4mpini RIG. i4if SOBLE#MD, pich:S the %%ﬁq.%’ SERY ned
1% empodort e oMt the S8, fattaihs o leBst Sig sl ATS)End"POBY) B, Wuth s or
enbodi MRRE - [asNSTBU] BBes atstr coritginuan tATS, aestaffitg paeketadQ0 igr icomection évi ded
e cseis Spnimssusigiatie o Ko mSBicaRion, phokes” 5 Hict ! ™ el
coc o Wied ISCRI B LB I ATSHIIERRBrod B AT K11 the praent o
apps i catdrbodipfentr at0Yds secdrded im theepaylopd accordingl ta thes preseat ambogimentor di ng
Fesets the of QUROLIRIEEPRITG It 55 rechreh the aabpbdk e rupscelly bt fhe.
burfer (ool LNt B6BE, hadgaich dBLE IR LERN [l Ao N S vad 1 om
t he cl oodptiogé resordinggmnedium 5@0t o the received content streans, and outputs
the received CR nrte?:g}ding method according to a second embodiment of the present
20 invention will now be explained.
When content streams are input to the buffer unit 51 from an application
apparatus such as a set-top-box, and a user pushes a recording button (not shown)
of the recording apparatus 5, the control unit 56 resets the clock generating unit 52.
Then, the clock generating unit 52 generates clock values from "0" and provides the
25 clock values to the buffer unit 51. _
| The buffer unit 51 attaches the clock values received from the clock
generating unit 52 to the received content streams, and outputs the received content
streams at an appropriate speed by buffering the content streams. The SOBU
generating unit 53 packs the content streams received from the buffer unit 51, and
30 generates SOBUs. The generated SOBUs are transmitted to the recofding unit 55,
and the recording unit 55 records the received SOBUs on the optical disc 500 based

on the controls from the control unit 56.
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streans at an appropriate speed by buffering the content streans. The SOBU
generating unit 53 packs the content streans received fromthe buffer unit
51, and 30 generates SOBUs. The generated SOBUs are transmitted to the
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65, an SOBU anal yzi ng unit generating unit 62 a buffer
uni.t 61. embedmntraﬂthepresemmmmru ous control information including a

mappi ng |i st n con entire re roduc us_so th

contents. recorBPrBR0 a8, g 6 rerodisil AP el P TRPEAh RS PR reucea
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optical recording nedi um 600. The SOBU analyzing unit 64 extracts content
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first enbodi ment of the present invention wll now be expl al ned.
and controls the entire reproducing apparatus so that contents recorded on the
20 optical recording medium 600 can be reproduced based on user's requirements.
The reading unit 65 reads data from the optical recording medium 600. The SOBU
analyzing unit 64 extracts content stream data forming contents by analyzing read
SOBUs, and outputs content stream data at an appropriate speed by buffering
content stream data based on the clock values provided from the clock generating
25 unit 62. _ _
| Based on the structure described above, a reproducing method according to
a first embodiment of the present invention will now be explained.
if a user requests to reproduce predetermined contents by pushing a
reproducing button (not shown) of the reproducing apparatus 6, the control unit 66
30 commands the reading unit 65 to read search information, including a mapping list,
recorded on the optical recording medium 600, receives search information,
including the mapping list, provided from the reading unit 65, and finds out the
corresponding SOB or the corresponding SOBU. At this time, as shown in FIG. 4,
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If a user requests to reproduce predeternined contents by pushing a
r.eproduci ng button (not shown) of the reproducing apparatus 6, the control
unit 66 30 commands the reading unit 65 to read search information,

i ncl udi ngyeh ARMPONthd STBUS ReAtIREH G thé SOB] efdlidingCiediat STBIUY Rafd &t
recei ves search information, includi na t he mapping list, provided fromthe

readi ng least ope, entite ATSdand dhetlast dasonai ATS Sesstiffing dacket 39pofeai ng

cont ai nepTapieh: CBosaling AT helinda val iefet bipeai shoTisel .
ATS and ATS #N:dll the fast @pphiation packetiAR) RIGT W, i8G6coraied oo theoplical.
cont ai ni ng ATS #N+1 having a val ue obtai ned by adding the. integer "1'

obt ¢ . . 1" to
ATSS#N frecPesiing gediem 6aQ, ang @ Papping list havindaanpAPAL\pbtaingd-basetandhet ne
opti cal oL g i : Wnge ! d ' I Al i ned
based onsriyﬁ@% é?dﬁ@l %&Sg’?ﬁgﬁg EB%?S %?e%gc ?oér?s%rgﬁ?éfcdg?‘gggnas ?ﬁéaér?g )
i nf or mat semrchimgefarf oomtentss e neprgdlicingc desieed scantentse pnoelulocatgadeanr bel
contents on&?‘ Io%%éed an be snoothly performed. Meanwhile, the control
unit 66 $BQUNY PeEoMeRK generating unit 62. Then, 10 the clock generating

unit 62 gener k f 6Fes@iatt | r%li‘ﬁt altpsn to
the buffer unweéq%%'ethr ea ingI %rg?tssgg reaé{sérgggg?}e C(')ﬁrﬁ gﬁ'ltfsa%nd ’
pr a¢i desthelatodogerenatingwnit 62 geaBtates alocki values frons20" amd psnites the glockg

unit 64 extracts content . eam data fromthe provided SOBU. The buffer
unit 61 ‘Eﬁi‘t’%f%aﬁ%&t%r éé){mdi ng content 15 streamdata at a. time when
the clock val umereadidgriit 65're8ds Feesidedcdtiitahis"end Provides the Comtsnts e

sanme as the clock value attached to the received content stream data. A

r epr oductheS@BlLhaaalyzingrunihg4: oThe $QBH®ENRAlY0g vt 64 extraetsgantent: stream

or edet erdatdt B pRRAGD SOHLTY  Tre oliref il oGS RS coltBBoRdEt FPotart, e
r eps oducdtrehn iz at estimeheh@v tid elockValud proviasdiidfs thd eldok?éﬁwamg unftS to
read search informati.on, including a mapping list, recorded in the optical

I
recor di rRg Regpuesdbe, sareas,the slogk valus plaahed éo the feceiyed fontenrt stgamng
list, pr%{bded fromthe reading unit 65, and finds out the corresponding 25
SOB or the corresponding SOBU. At this time, as shown in FIG 5, even if
all of the SUBUWepraducing etethodtdutofififg toxalsetond émbotimsentS6Bthe Ipresert

| east Onlﬁvgrrxlttlcimr \‘lavilf\ rToSw be explained.

20 If a user requests to reproduce predetermined contents by pushing a
reproducing button (not shown) of the reproducing apparatus, the control unit 66
commands the reading unit 65 to read search information, including a mapping list,
recorded in the optical recording medium 600, receives search information, including
the mapping list, provided from the reading unit 65, and finds out the corresponding

25 SOB or the corresponding SOBU. At this time, as shown in FIG. 5, even if all of the
SOBUs contained in the SOB, excluding the last SOBU, have at least one entire ATS
and the last SOBU has no ATS, a mapping list containing an IAPAT obtained by
regarding ATS #N+1, which is obtained by adding the integer "1" to ATS #N, being
included in SOB #M, is recorded as search infdrmation, and therefore searching for

30 contents and reproducing desired contents can be performed.

| Meanwhile, the control unit 66 resets the clock generating unit 62. Then,
the clock generating unit 62 generates clock values from “0" and provides the clock
values to the buffer unit 61.
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and the |l ast SOBU has no ATS, a mapping list containing an | APAT obt ai ned
by regarding ATS #N+1, which is obtained by adding the integer "1" to ATS
#N, being included in SOB #M is recorded as search information, and

therefore searmpgi REdiyg unit G5 AREdR FecoPded IcORTeiis! ahloprdRidescthec covitentsstac an
be perfornmed. Meanwhi e, the control unit 66 resets the clock generating

unit 62thaBOBU analyzing twitdid e rthe SQBU analyzing-uait Sdcexteastk coalant streash » o~

65 caadiontane JRVIRR SQHU A g huies b B3 olfhds e cbrrelBEndBRTAaREAl |
unit 64strém aPBUimeakien e dlodk Gdluexprovided fromi thet clotk gemeratingrunii 52
provi ded SOBU. The buffer unjt 61 outputs the correiigandl %gﬁ)ntent stream

at & ti ecares thesameak thecloskyalig altachad o thadeceived cop reap data 62 5

becones the s h Kk tgc 0.t r ' o] ream
data. FIG 8%'?bfﬁo%k%!ﬁ&a(gp\é%r%§' g’tfrgcor |%an%ﬁdr§%$ggﬁgpﬁggg€%ﬁaa;§ us
accor di mgcbrding o afpreferredeinbddiment of the peesent feventionventi on. Referring to
FIG 8, ther rdi ng an eproduci ng _apparatus 7 is, i.npl enented by .
conbi ni ng the%@@ﬂﬂgﬁ& j:ﬂé‘ar ét es5 rgporgqg %’@nf?p(rﬂ%u‘?'ggr 338@7%'@5 %O'S
appar at R | [ ? ' ' an
SCBL gerpRerfintelby CouBinis UilIoordng ApHErats S B FICOD e nelepriduciig,

cl ik gappasatusB ofFIG. 72in and unit; @nd- bas entecordingkeadingt unit 76¢ éor S0OBY

SCB ha GRASTRITEIDE 73 S OBD aBdbRaLf £a00 SR ikt 77,4 B engfind
cont ent g 22 8Rd A B6Roll Grif 78N s8RhiE fl réraing! @ach Pie®s! of Bonfht Buchvés ch

data having the structure explained referri ng to FIGS. 4 through 6, are
r ecor dednusiadraslarea mowvie isriecarded ascaing HOB havieg tae daba struetuse deseatied a

speed by tBYEr ATt WeReSein coUEEE HrE L eprBUUGRT S Faf o el HREGRING 2
fr ggn t henédiofk 700nehawhith d8ta Maving? theaistructure egxpidined n@fervingpts F1GSIt4nt
stream data at_an appropriate speed by buffering the content stream data

based ortheaugh®.\apyeso ided fromthe clock generating unit 72. The SOBU

generating uniind BAERYU 79, THdBofing  Fbdites BBNEH: St Batloltm e |

SOBU anal yzi ng unit ratt's con ream ormng conten
anal yzi rgut&i@8Uand outputs the content stream data at an appropriate speed by buffering

the content stream data based on clock values provided from the clock generating
20 unit 72, and in reproducing, outputs content stream data at an appropriate speed by
| buffering the content stream data based on clock values provided from the clock

generating unit 72. _

The SOBU generating unit 73 generates SOBUs by packing content stream
data. The SOBU analyzing unit 74 extracts content stream data forming contents

25 by analyzin"g SOBUs.

The recording/reading unit 75, in recording, records SOBUs and search
information such as a mapping list on the optical recording medium 700 based on
the control of the control unit 76 and content stream data packed in SOBUs, and in
reproducing, reads search information, including a mapping list, or SOBUs recorded

30 on the optical recording medium 700 at the request of the control unit 76.
The control unit 76, in recording, generates a mapping list and provides the
- mapping list to the recording/reading unit 75 and controls the entire recording and
reproducing apparatus 7 so that content stream data is recorded on the optical

16



Th‘e recording/reading unit 75, in recording, records SOBUs and search
information such as a mapping list on the optical recordi ng nedi um 700
based on the control of the control unit 76 and content stream data packed
in SOB | rPG0!ChA; i f@;ﬁéd&& CHetddey WaFibAS, contel Uformation,
mappi néﬁ?‘f@??‘goﬁ‘eg@ﬁls%cgﬁgeg 0 on ltq%'e optical recording nedium 700 at
t he reqincuding thee mapping! listniand’ &ontriols dbet eolireu fieeordig iand Fepragucing

generates a i ng,li.st _and provides i is .

ecor di ABPRR Hgo% 1At crstans TeRHER: o i oBfiPH ralortdid pidiiroo can be

repr odugggigdaeedr atus 7 so that content streamdata is recorded on the

optical 16 recordi ng nedium 700, and in reproduci na, oge odes vari ous
d

corsirol i nfor The secording:imetheg end Fepreduging; saethg r §PSordiNg &nd r e

recordi ng and repr. | [ S B84 S I t

opti cal ré@rggpapﬁgaﬁé%}%'ﬁlﬂﬁgfogg@g% s&g%@g%l@ggﬁs%e re(:e{:)(r5 I Agé?rset od and
repr odughosd 6Pt dbbie described rétordingndpparatus Suand geprodacimguappariatus 6g t he
structure described above are the sane as those of the above-described
recordi Iﬁgsﬁﬁﬁ&'dﬁblt us 5 and reproduci ng apparatus 6, respectively. According
to the nmethodg ; r i ib&Ed\ abolVe. MALURPAT al |
SOBUs can be ?8%@&@96 og{é;?‘%zg,ge%gdg fﬁgpgf%gges ?P%St'ﬁﬁq s%arcﬁi ng i

refeer ri naldes of ath[SOBUSs| can beacorpectiynobtained, pand therefbrej pregramisesrohing 17

113 * CL S Wat is claingd is 1. A.jecordin i um on_whi ch cont ent
st r eam defesring to @&!ﬁmagéegF ?%E’P@Q’l’ﬁmhﬁj@fa%@%&%g@? nore units for
recordi ng, each of which has a predeterm ned size and conprises one or
nore stream packs, each of which contains an application 5 tinme stanp for

i ndi cating reproducing tine information and a plurality of application
packets in which the content streamdata is packed, wherein each of the
units for recording, excluding the last unit for recording, has at |east
one entire application time stanp. 10 2. The recordi ng nediumof claim1,
wherein the size of the application packets is small enough so that each
of the units for recording includes at |east one entire application tinme

st anp.
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SIS oo o

3. The recording nmediumof claim2, whe

packet 15 AP _PKT SZ satisfies the foll owing oeltat Mon® AP_PKT _ -

SPayl oad_SZ x [SOBU SZ] - [N AHE + N SByte + ATS SZ], Were SOBU SZ

denot es Wheat isi clainedd 8 correspondi ng unit for recording, ATS SZ denotes the

size of an application time stanp which is formed in units of 20 bytes,
SPayl oad- 57 déhBRedingemeniun O W Sea cpar ot oGO e sisam
excl udi gyt i f ;
mumber Qg oified BFBHBlordhER ensFﬁﬁ“!%@?iﬂﬁﬁwesﬁéﬁW i uﬂw o
cor di rsize and chimpBises ongsoranere stheam packs, edchsoiwvhichadnfains anf application
(r:gr eslpgji ng unit for recording. .25.4. The recordia% rrﬁ{(:l_i t}m&f cl_ai{n 3,
whet oi n HR, SEE for Indigating feRmadicing e, °"H§*'£k?é‘m chendy é&ﬁag
fol |l ow | @Rich™Mhe” b Lbaﬁﬂg i GoeS
t he si z;&gkégsgfddw?'ocr r_espgél-%tlgﬁtgsg%lg%ﬁ?%trgqr%ecor ihgw _g(s\eg?éﬁe reco_r_gl_ng_
medi um decendingn excluding dhe laﬁbunlNlijyecmrdlﬂgo Eﬁrﬁzleasbgg%entm[esagggbg? |5 on
acket | sfd the follow ng relation: a < X ) S7] -5,
\B\here, Z@éﬁ%enot es the size of said corresponding unit for recording.
18 Ijtlli L 6. The recording mediumof claim5, further conprising a _
MAPpi ng List (MAPL) having an Incremental Application Packet Arrival Tinme
(IKEAT) 2. ndi cdthegcerding mediumoef claim 1 cwheeip #hrisizg afthe applicatioropackets as

) : o . . t . ‘s ' neluded
T a cor's S ahaiiar 86 4B kAth of the bl B rot@iipal el S e At S
st r eam dpiplication timerstathpas a stream object forned of one or nore units for

recording, each of which has a predetermned size and conprises one or
nore stream packs, each of which contains an application 10 tine stanp for

packets T whtle téeoRfink fBqLF Of Bl 27 \iférel et 426 drirf ppAiRRHcfiBRe:
r etior di AP_PHET i 84 satisfiepthecfallowing relatior.anp, anong the uni t;a]::(lzret rfeg(r)rdl ng,

Correct fon vhAFLRIRT-$25 5 §BaYEaM. SduoudePBAL S  nelNARET N LSBYS +
ATS_S8Z],

Where SOBU_SZ denotes the size of a corresponding unit for recording,
ATS_SZ denotes the size of an application time stamp which is formed in units of
20 bytes, SPayload_SZ denotes the size of data space fbr containing information,
excluding a fixed header area from the stream pack, N_AHE denotes the number of
application header extensions of said corresponding unit for recording, and N_SByte

denotes the number of stuffing bytes of said corresponding unit for recording.

25 4, The recording medium of claim 3, wherein the size of the application packet
AP_PKT_SZ satisfies the following relation:

AP_PKT_SZ < 2018*[SOBU_SZJ-6,

Where, SOBU__SZ denotes the size of said corresponding unit for recording.

30 5. The recording medium of claim 3, wherein when N_SByte is O, the size of
the application packet satisfies the following relation:

AP_PKT_SZ < 2018 x [SOBU_SZ]-5,

Where, SOBU_SZ denotes the size of said corresponding unit for recording.
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8." A recor.di ng appar at us uumg\wmmm\umt ream obj ect formed wth at | east

-.one unit for recording h ane vor spoprfe stream packs, each stream pack
including a plurality of application packets in each of which an
application tine stanp and content stream data are packed, the recording

e p Bot o MRhe Sacsrdine megium o i JuTher CPERNg & MARRIBE L IMAPL ! ve.
“buf f ' lr i NAdi | ek
a-bu eﬁa\%npt aho g@é}gﬁigﬁg@gmn&ﬂoﬁ PYckat Aﬁf&f‘”ﬁﬁg& 3:Apmdj Nedichfng ! #e

val ue provFde generation unit to t nput ‘content Stream
dat a, addrationpoft &icugrespoadingsunit fort revordipgy aprseareh imfoeiatiad for Bidicatimg

OBj_ect Uni SOBU) generati.n ni,t. for packi the content stream data
ouPput Wp‘lﬁtlﬂ lﬁwg%li?g%fﬁ'%ﬁmg egéﬂ@r%ﬂrﬁﬁj’qﬁg‘%%ﬁ@f%e‘?tecordi ng so that
each of the units for recording, excluding the last unit for recording,

includes at |east one entire application tine stanp; and a recording unit
for recdérdi ngAtrecorgding meediumuon wehich contend stream data isafgsorded as a stteam19

Si ze of OPRE REA.chongor ek EFRPOTHARARE Sk Bl ulBlRE o PR ined” o,

recor di SgeQiff cithpsdsené o motsistrebfii paciey; @adhtd which Boairk ah epplication
entire application tinme stanp. 5 10. The recordi-ng apparatus of claim9,

wHér ei ntimgestempefastindicating peprogucing tipadriarmatiopiandsa plurality pk appliration

fol | ow i o0 _ I S
7 v, B3keinh, ot Yo e, Sraai areEfs peued, Whibieit b it e vl ™" ©
recor di hgvingloATapgiicationotinme t stamp, z anwdnganthep plinitsat fopn récording, ahmswai ch

is forned in un,itﬁé of a _byte, SPayl oad SZ denotes th? size of data space
for conPERdateIned ARplicatien tims E‘%’%}P Rda2 SUIER0 rRACKE TRy BITeFton WRIERIS eam

pack, N, g@%ﬁ@%\%‘?}(ﬁﬂ&f"g{eﬁea @ghkcation header extensions of said

correspondl ng uni ecordi ng, an SByte denotes the nunber of
stwf fing bytes of said corresponding unit for recording. 15 11. The

backet B prrAGPodRITg pPRsratis fir ERHHIY 2 siea GRect formed Wih of oasl Sne
unit for recording having one or more stream packs, each stream pack including a
plurality of application packets in each of which an application time stamp and
content stream data are packed, the recording apparatus comprising:

20 a control unit which generates a mapping list as search information;

a clock generation unit which generates a clock value;

a buffer unit for buffering input content stream data, adding the clock value
provided by the clock generation unit to the input content stream data, and outputting
the result at an appropriate speed,;

25 a Stream OBject Unit (SOBU) generating unit for packing the content stream
data output from the buffer unit and generating the units for recording so that each of
the units for recording, excluding the last unit for recording, includes at least one
entire application time stamp; and

a rec_o_rding unit for recording the generated units for recording and mapping

30 list.
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AP_PKT SZ - 2018 x [SWMHMH“N”WU SZ denotes the size of said
.correspondi ng unit for The recordi ng apparatus of claim
10, wherein when N SByte is O, the size of the appl i cation packet
satisfigs theThal récuraing a?aéﬂamrs ohRRIBT S52wiveRin &he élﬁ@ibf_&id -dpplivitiore,

SOBU_SZ denotes the size of the unit for recording -The recordi ng

appar at packet isismall eopuglh thati eachref thamitsdor Te.\infﬁ"ﬁGIQ)@@@'%& the ast st fog

cor  os pOPEHHTRE HEucklaiBees i gt 2blickligh BB C, Y | NG cat | no

which unit for recording is included in a correspondl ng Stream OBj ect

(SOB). 30 14. A recording apparatus for reco d| n strea ect .forned
wi th at 1east T(B\?ere‘?ﬂmmgf apPpaiatys A &:}am\ﬁ.n\g{ got%enﬁ'F@ é% ﬁ%éuﬁﬂ%’ﬁﬂtéo each

stream ﬁ%c%)k RP' pgll-rn% cf%gs thé:néildWlﬁ%"i‘@I@k bpation packet in which an

applica onte ata are packed, the recording

apparat us COmﬂP SFPKTD SZ SOHSPaylcad S2whi (8OBLIEBZ) es[N_AbEpi-ngN| SByteast
search information; ~a clock generation unit which generates a clock val ue;
5 a buf fATISL8ZL which buffers input content streamdata, adding the cl ock

data, and out guIBIenSOBH: 32 o8P te? Skl cBrictBeh iRl ufit Br ReoiEEEr

Unid ( SEIS_SEEdienatesthelsizé ofaincapplication tiare stamp which is fwmddnnmnsfmfra
units for record| ng are enerat ed so that a unit for recor mgmgsm r{%n

no corr BN anotes ithe sizanpl Kiata Spacer forn goptainiag rma
correct '&&Id@ﬂ% B%)édhﬁéﬁﬁté?é?‘fw rt1ﬁ€ B{rkeﬁﬁ'tt pak, N rm-IEtdﬁgﬁteéﬂﬁE ﬁuﬁ'\ﬁ%Pro?“ ng

unit for recording the generate or recording and mapping |1 st

15. Tge apphcaﬂbrrbgaﬂaaeﬁenlsloaﬁ oflsaldT?dmespWar;g umeﬁm‘rrelobadlm, am? Ns SByte
‘recordin excluding the last unit for, yecording, includes at .least one
entire %ﬂqt%%%hwm ppof §W§Iﬁ9 bytgs °§€B@r %5]9 it %IorrFﬁE@%d"’(‘gre | ast

unig for recording include the

1. The recd'rding apparatus of claim 10, wherein the size of the application
packet AP_PKT_SZ satisfies the following relation:
AP_PKT_SZ < 2018 x [SOBU_SZ]-6
Where, SOBU_SZ denotes the size of said corresponding unit for recording.
20 _
12. The recording apparatus of claim 10, wherein when N_SByte is 0, the size of
the application packet satisfies the following relation:
AP_PKT_SZ < 2018 x [SOBU_SZ]-5,
Where, SOBU_SZ denotes the size of the unit for recording. |
25 |
13. The recording apparatus of claim 10, wherein the mapping list includes an
Incremental Application Packet Arrival Time (IAPAT) indicating the duration of a
corresponding unit for recording, as search information for indicating which unit for
recording is included in a corresponding Stream OBject (SOB).
30
14. A recording apparatus for recording a stream object formed with at least one
unit for recording having one or more stream packs, each stream pack including an

20



stuffing packet for correction, and the unit for recdrdi ngUI ulﬂﬂmHﬂ "|II|
stuffing packet for correction continuously after the |ast., 1Cly *
packet included in the stream 20 object. 16. A recording apparatus for

recor di %Pﬁéﬂdr?ﬁ&émj iﬁfwhit:ﬁramd?pﬁddﬁonttimemampmd cententistrgarmdatehare ng
one or e stream packs, each stream pack including an application packet
i n whi clpagkedtheirecotdinmg apparatus feMPASINGont ent stream data are 25 packed,

the recording a t ri_sih.ng. d ' ' irch gener at es
ol ok val ug s s MR viER oheRilen 3 fapEiholt B Seafh itifmatturne | 5%

add|t ngtthte cl %Cﬁaoigl@béﬂegjatbﬁ‘ufﬂmhm génr?raﬂescamlgehwahle';on unit to the input
content streamdata, and outputting .the.resylt at, _an appropli ;30
a S rgam OBj e(&I ?Qﬁﬁffuqlgw&h 'g!ffﬂ!?dgmﬁgcq.m?@t #’r’ﬁqm d&&eﬁ‘%ﬁ@g %%gfﬁhﬁ%i&éjor
recording,. . I ' i r tduttidig ch
gener at 4208RAEY theidlocicgerisralio Uit g idirit bbifeny-sttbambaals ahd entduy =0
appl i catthemeéultat an apprapriate speedf or recording having a predeterni ned

etor et he genatipeh Qeet Url (SoBUhcodipratits 17 wAich SBhptdtes, bhurkl i
of _cl ai MedGraitti QHBLAikefof 78béreing e gevarated 86 tharaiupit fontecardingoltaving

regarding a v s obtained by adding an integer to the value of
t B_@o at)pl no:emrirespdr}dimg a?alitj;qatioh time stanep hes rae%thﬁmcﬂaqmgfqr Farectonhaving @am
obj ect, as  the val pe e .predeterm ned application tine stanp. 10 18.
The r ecRMEAR r@ﬁﬂ]ﬁ?@ﬁpnéﬁﬁ?%fﬁ'%rei I?\Iot he search inforrrarr{)i on

i ncl udes a mapPrdtdriingtunitfr réberdirrthiedgerierateebunits for eécordingrand mappingi n
the control unit generates 15 search infornmation by regarding a value
whi ch i distbt ai ned by adding an integer to the integer part of the
application tinme stanp of the | ast stream pack, as the value of the

predeterm ned application time stanp. 20. The recording apparatus of claim
195 wher f8.n t MEne resdrdingtdpparatuisi of ataimn 4, wherein each of the units for recording,

excluding the last unit for recording, includes at least one entire application time
stamp, the SOBU generation unit makes the last unit for recording include the
stuffing packet for correction, and the unit for recording records the stuffing packet
for correction continuously after the last application packet included in the stream

20 object.

16. A recording apparatus for recording a stream object formed with at least one

recording unit having one or more stream packs, each stream pack including an

application packet in which an application time stamp and content Stream data are
25 packed, the recording apparatus comprising:

a clock generation unit which generates a clock value;

a buffer unit which buffers input content stream data, adding the clock value
provided by the clock generation unit to the input content stream data, and outputting
the result at an appropriate speed;

30 a Stream OBject Unit (SOBU) generating unit which generates the units for

recording;
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20 packet is small enough that each of the units for ret ll nll l lJE g
-the last unit for recording, includes one entire appli .
21. The recording apparatus of claim20, wherein the size of the
application ng&‘fthflg\g%ﬂﬁhiéi geferatbs asedrtle iffolthaliom by egdrding a2aniOIPKT
_SZ X

SZ - SPayl oad USZl -~ [NAHE + N SByte + ATS SZ], Were, . SOBU SZ
denot es rédordiigz davinga nmap@l:p@tmn figne rstampo@sy @ oinili fRf, rearding, NavING &t ne

si ze of _an lication Li-nE,: ' ' kRUGhL4S of bytes,
SPay!| oa@[@ggnwgsaqﬂ'ggggﬁé'ﬁi)efa&gm@é@@pg%%rc}@wac?@ﬁ? Iglnhlgllr}g i nformation, 30
excl udi ng a figyedoRfing enitavtsich Fecords tise generateg anits ot reedrdiegot es t he
nunber of application header extensions of said corresponding unit for

recdording, and N_SByte denotes the number of stuffing bytes of said
corresp I ng | . recor di . 1 '
ppar at 4 of a1 FecsfingaBbitelds, of St 1B herell I o e kT
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[ SOBU_S denotes the size of the unit for recording. 10

2410 A reproduci ng apparatus for reproducing data on a recordi ng medi um on

which a streamobject fornmed with at |.east,on I3 f di: g
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i n whi chn@lides aMbppiftig'IRe. L1 me stanp and content stream data are packed,
and a mapping list as~ 15 search information are recorded, the reproducing

apparatus conprising: a reading unit for reading the mapping list; and a

control It fQr searching for cQr [ Al te £ O e
referring-to ﬁ&é?%?@&‘_%%&l"%?‘@%f@rﬂé?‘?g@ \B@eﬁ%ép%iér%{tg&\%rﬂt% \?ﬁlractﬁsi S
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of the last stream pack of the

the integer part of the application time stamp of the last stream pack, as the value of

the predetermined application time stamp.

20. The recording apparatus of claim 19, wherein the size of the application
20 packet is small enough that each of the units for recording, excluding the last unit for
recording, includes one entire application time stamp.

21. The recording apparatus of claim 20, wherein the size of the application
packet AP_PKT_SZ satisfies the following relation:

25 AP_PKT_SZ < SPayload_SZ x [SOBU_SZ] - [N_AHE + N_SByte +
ATS_SZ],

Where, SOBU_SZ denotes the size of a corresponding unit for recording,

ATS_SZ denotes the size of an application time stamp which is formed in units of

bytes, SPayload_SZ denotes the size of data space for containing information,

30 excluding a fixed header area from the stream pack, N_AHE denotes the number of

application header extensions of said corresponding unit for recording, and N_SByte
denotes the number of stuffing bytes of said corresponding unit for recording.
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20 stream objects, as the value of the application tine staimulegw l! I“I
Junit for recording in the streamobject, referring to the

list. 25. The reproduci ng apparatus of clai m 24, wherein the search

i nf or mappon Thel rstording apparatusnohiclafmp?i, cahecsinPthek sizeof thenlapplicatiores

26. The re rodumgil:LS par at us . of Ia|m2 wherein the reading unit :
conpr i s@acketA %@'eﬂﬁhqf@m relatidN:or et i ng unit which reads the

uni,ts for gacgjr@g §zr§9b%g(t hg%f gad units for recording, and
en

out putting th stieam a' cl ock generating unit which

generates a Ciygkgre! SOBY szctlehdtb&frﬁslzébfth&lumlnfdm’etzerdingontent stream
data provided by the SOBU interpreting unit, based on the clock val ue

pr dvi ded by the cl ock generating unit, and out putting the content stream
data at jan " apRy.aeL3tding BBE8ratds of claim 21, wherein when N_SByte is 0, the size of

the application packet satisfies the following relation:
AP_PKT_SZ < 2018 x [SOBU_SZ]}-5,
Where, SOBU_SZ denotes the size of the unit for recording.
10
24, A reproducing apparatus for reproducing data on a recording medium on
which a stream object formed with at least one unit for recording having one or more
stream packs, each stream pack including an application packet in which an.
application tiﬁwe stamp and content stream data are packed, and a mapping list as
15 search information are recorded, the reproducing apparatus comprising: |
a readind unit for reading the mapping list; and
a control unit for searching for a corresponding unit for recording, referring to
~ generated search information, by regarding a value which is obtained by adding an
integer to the value of the application time stamp of the last stream pack of the
20 stream objects, -as the value of the application time stamp for the last unit for
| recording in the stream object, referring to the read mapping list.

25. The reproducing apparatus of claim 24, wherein the search information
includes an Incremental Application Packet Arrival Time.

25
26. The reproducing apparatus of claim 24, wherein the reading unit comprises:
a Stream OBject Unit (SOBU) interpreting unit which reads the units for
recording, interpreting the read units for recording, and outputting the content stream
data;
30 a clock generating unit which generates a clock vaer; and

a buffer unit which buffers content stream data provided by the SOBU
interpreting unit, based on the clock value provided by the clock generating unit, and
outputting the content stream data at an appropriate speed.
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