; e3eNv" 6TNXE19 June 2003 MULTI PLE DATA SEPARATI NG | The present invention

relates to a data nmultiplexing apparatus for tineshare-nmuldiJphe008 a
plurality of variable rate data and a nultipl exed data demul ti pl exi ng

apparatus for demultiplexing multiplexed data into a pl urajj M i nal
data. So far, to timeshare-nultiplex g plurality of vari agilllmmum H"ml”lm
sequenci ng data (for exanple, conpressed digital noving picturgel@ sound)
data) and to store them o%&é&ﬁ&%um a plurality of data
generated in a particul ar i -- grouped together (this
grouped data is hereinafter referred to as a pack), a header was added at

t he begi nning of the pack, a code representing a tine was ngmmlm“lmmm,m”
header, and thereby, the multipl exed data was generated. To I he
mul tipl exed data intrhet PeeSsnti itlenddba, rd A cdats arddatsd er rate ofgkdae data

storing nmediumwas adjusted in accordance with the time witten at the pack
header. | nmhbeipbavimgmappapaeds cfory @iheShate-Gailaiplékind exi ng net hod, since
a plurality of data generated in a particular period of tine was grouped

t oget her agplarality pifexanjabbe trateheladat and engltapleked mdta pl exi ng unit
varied, so that when this nultiplexed data was stored on the data storing
medi um t hdemultiplexdiinggapparatus Qi dem2DOiPexingonndt ipkexed nmat ched with
the storing unit of the data storing nedium According to an aspect of the
i nventi on, dakar énte prdurgddity ebhteriainalpfatd@ng apparatus for tineshare
multiplexing a plurality of variable rate data, conprising: 19 June 2003

So far, to timeshare-multiplex a plurality of
variable rate time sequencing data (for example,
compressed digital moving picture (or sound) data) and to
store them on a data storing medium, a plurality of data
generated in a particular time of period were. grouped
together (this grouped data is hereinafter referred to as
a pack), a header was added at the beginning of the pack,
a code representing a time was written in the header, and
thereby, the multiplexed data was generated. To
demultiplex the multiplexed data into the original data,
the data transfer rate of the data storing medium was
adjusted in accordance with the time written at the pack
header.

In the above mentioned conventional data
multiplexing method, since a plurality of data generated
in a particular period of time was grouped together as a
multiplexing unit, the data length of the multiplexing
unit varied, so that when this multiplexed data was

stored on the data storing medium, the multiplexing unit



- 3 controlling neans for tinmeshare-nultiplexing the plurality of variable
rate data in a nultiplexing unit of fixed data |ength. |In t{eemdatoaos

mul ti pl exi ng appar atus nenti oned above, since a control nmeans is arranged
to timeshare multiplex a plurality of variable rate data in a multiplexing
unit of fixed data length, the nultiplexing unit can be matched with the
physi cal storing unit of a data storin& medium As a result, the overhead
involved in the storing control of the data storing nmediumcan be reduced.
Accordi ng to anot her aspect of the invention, there is provided a

mul ti pl exedodad ansteBe mhBER&d a i ' mul ti pl exed
data where a plurality of ,3%# ﬁgﬁgl&ggt %Héd%{@r \‘Algrggu%)% n&%gaerl-gnul tiplexed in
a mul ti pl estoginginedifumf,i xed data length into a plurality of original data,
conprising: a plurality of buffers provided in correspondence to the
plurality of original data, wherein the plurality of buffers have at |east
a storage capacity of the nultiplexing unit of fixed data |length. In the
mul ti pl exed data demul ti pl exi ng apparatus nentioned above, since buffers
are arranged to storeaferding &o mi taspeeki of) the tinokntioed thatre | ength in

the case that a data nultiplexing apparatus prereads variable rate
1s provided a data multiplexing apparatus for timeshare-

multiplexing a Plurality of variable rate data,

comprising:



19 June 2003 4 data for use in generating a nultiplexing unit of fixed data
| ength to generate a pack and a device downstream of the %t%plgﬁﬁp dat a
derul ti pl exi ng apparatus does not read this data when theng dyns

separated, even if nultiplexed data is stored on a data storing medi um and
the nultipl exed data demul ti pl exi ng apparatus is arranged to read the

mul ti pl exed data fromthe data storing nedium the denultiplexing apparatus
can read the.multiplexed data for exanple at the nmaxi mumtransfer rate
thereof and thereby no abnormality will take place. According to stil

anot her aspect of t¢4xAldingoneanshdes timgpharerayliphering exed data

denul tiple in& apgaratus for demultiplexing multiplexed data where a
plurality dnrapt ey (of yagiphloerate: Aakdndt & AN EXER9 i ¥PUE parti cul ar

mul ti pl exi i.nteryal into plurality of original data, conprising: a
pIuraIityCE#Jf eggL?oiLQﬂ. ring the plurality of original data, each of

h I [ i f buff i . h i i I
(ne plurel o DUl hert, DAL But e e AP RSB, Sl o e
del ayi f or i t | [t f X d of dat
del o110, RS | QrERLE S0, BRI 4 oho il G S pofilay road of data

mul ti pl exi gy r%&vglPléihiﬂ} agg;%% éyggdiggéadgggngﬁifplexing appar at us

menti oned aboveé, origin I ple is stored in a buffer having

at | east the)SiIA9RgCAREEIdY SAhValE i englR, JtiE PR3 plek@nghe maxi mum
data | ength of ‘data which can be generated”™in a nultiplexing interval and

the data dgmik tdd eeeflaténdiehaxadehd cdanseoM Ad dhig ¢! ki pl exing
interval. Thus, since the nultiplexe ata demnul ti pl exi ng apparatus can

have a resdstanosordidgt hedihmwct pat abpeaf1tjekBgsovérredd grivakati on in the
mul tiplexing interval, the nmultiplexing apparatus does not need to consider
such fluct iattlee stforing control of the data storing medium can be
reduced.
According to another aspect of the invention,
there is provided a multiplexed data demultiplexing
Apparatus for demultiplexing multiplexed data where a
pPlurality of variable rate data were timeshare-multiplexed
in a multiplexing unit of fixed data length into a
plurality of original data, comprising:
a plurality of buffers provided in
correspondence to the plurality of original data,
wherein the plurality of buffers have at least a
storage capacity of the multiplexing unit of fixed data
length.
In the multiplexed data demultiplexing apparatus
mentioned above, since buffers are arranged to store data
in a multiplexing unit of fixed data length in the case

that a data multiplexing apparatus prereads variable rate



- del ays. According to further aspect of the invention, there is provided a

mul tipl exed data demnul ti pl exi ng apparatus for reading a plurality dat a
_ Wwhich Wre ' tineshare- and nultiplex-stored on a storing H@hh@ﬁﬁ%ﬁé for

dermul tiplexing the read data into a plurality of original data, conprising:
a plurality of buffers provided in corrfspondence to the plurality of
original data; reading neans for reading data stored on the storing nmedium
at a predeterm ned speed; and controlling nmeans for tenporarily stopping

t he readi ngaipeferi vse ain tdemeratingoa nmedndpideing lnade of fibxed or age space
area in at |least one of the plurality of buffers. According to the

mul ti pl exeddata dedghhl to Jenarnageapppack asdnandévieed dawostream mfe t he
controlling neans tenporarily stops reading data fromthe storing nmediumin
t he case tHghe mdtdpiexed dater dgmuipiplexingappparatas degsjuple 2003 6
plurality of buffers, the reading operation of the storing nmediumcan be
control | ed T¢rd WyigpRataorhen (fdvei BACk |} seRaaatedn eved idng as the buffers

have a storage sﬁace, he reading Qperation is continued. As a result, as

nuch data a% ie¥ed daka ps §ReBN 13 SRtanEtAE S MGddEmi 8RE Qoj ect s,

features anghe multiplexed data demultiplexing apparatus is arranged
to read the multiplexed data from the data storing medium,
the demultiplexing apparatus can read the multiplexed data
for example at the maximum transfer rate thereof and
thereby no abnormality will take place.

According to still another aspect of the
invention, there is provided a multiplexed data
demultiplexing apparatus for demultiplexing multiplexed
data where a plurality of variable rate data were
timeshare-multiplexed in a particular multiplexing
interval into a plurality of original data, comprising:

a plurality of buffers for storing the plurality
of original data, each of the plurality of buffers having
at least the storage capacity equivalent to the'maximum
data length generated in the multiplexing interval; and

delaying means for causing the plurality of
buffers to delay read of data from each of the plurality
of buffers for the time corresponding to the multiplexing
interval,

In the multiplexed data demultiplexing apparatus
mentioned abovg, original data demultiplexed is stored in

a buffer having at least the storage capacity equivalent



advant ages of the present invention will becone readily apparent fromthe
follow ng detailed description thereof which is to be read,jn co tion
wi th the acconpanying drawings. in which: ' Fig. 1is a b|8§§”8?g§¢§n1
showi ng a construction of each enbodi nent of a data multipl exi ng apparat us
and a multipl exed data denul tipl exi ng gpparatus according to the invention;
Fig. 2 is a schematic diagram show ng &n exanple of a pack generated by the
data ‘mul ti pl exi ng apparatus of Fig. 1; Fig. 3 is a schematic diagram
descri bing an exanpl e of operation of the enbodinent of Fig. 1; Fig. 4 is a
bl ock di ageamBdanixithua 8965 ¥dhgithoBf Odattnaihieh eafdsk mEmeraked nul ti pl exed
data demul ti pl exi ng apparatus according to the invention as well as that of
a mul tipl exhng ayppaiptexd ng Higkervails aad sthe ratiac dedinalr Epd estednilag a .
fluctuation of delay of data generation in a nultiplexing 19 June 2003 7
i nterval odedapedkimevsoriance iwittdy the; mEl gipl@xipgaistemvadii ¢ di agram
showi ng the fluctuation of read timng of tinme sequencing data fromthe
denul ti pl efhng, appeeatthe suttipldiadcdasai demwlitipdexing nakPaLd¥Usn dat a
generation in a nmultiplexing interval or a pack .generation interval; Fig. 7
is a flow caarhavpodi repistapgent? ¢hef fluctuation of delays of data

generation in the multiplexing interval, the multiplexing

apparatus does not need to consider such fluctuation of

delays.

According to éurther aspect of the invention,
there is provided a multiplexed data demultiplexing
apparatus for reading a plurality of data which were
timeshare- and multiplex-stored on a storing medium and
for demultiplexing the read data into a plurality of
original data, comprising:

a plurality of buffers provided in
correspondence to the plurality of original data;

reading means for reading data stored on tﬁe
storing medium at a predetermined speed; and

controlling means for temporarily stopping the
reading operation of the reading means when there is no
storage space area in at least one of the piurality of
buffers.

According to the multiplexed data demultiplexing
apparatus mentioned above, since the controlling means
temporarily stops reading data from the storing medium in

»
the case that there is no storage space in any of a



operation of data multiplexing apparatus of the enbodi nent of the

mul ti pl exed data-demnul tipl exi ng apparatus~of Fig. 4; Fig. qgh n3266§wvchart
showi ng an exanple of a process of a conventional data mul tiplexing
apparatus for dealing with the fluctuation of delay involved in data
generation in the nultiplexing intervausor pack generation interval; Fig. 9
is a block diagram showi ng a construction of still another enbodi nent of a
mul ti pl exed data demul ti pl exi ng apparatus according to the invention as

wel | as thatlurhldtyubfilplfbersy ahparedding operdtiipn bE ktheastehRigti C

di agram show ng an operation of the apparatus of the enbodi nent shown in
Fig. 9 and meddtumofcahhbe apuretratlded sivovan siinpFe georist fdcgioh.i sIm bl ock di agram
showi ng a construction of each enbodi nent of a data multipl exi ng appar at us
and a nul t iaslddtd@ndaea temalas phexbuffexsphave us. stnagexsppte, thel9 June
2003 8 variable rate tine sequencing data DI, D2, ..., and Dn conposed of
conpr essed kfiafing opsvahiopiis goatinedound)adeesu ke ast shel dataode
buffers M, M2, ..., and Nh of the data nultiplexing apparatus. The

vari abl e r &% RAsfdbdeqGanchPrepased oran Ahensteeg meddPRehr oni zat i on
signal, i.e., information wth respect tg data read intervals for use with
a device downstream of a denul tipl exi ng QPI&FEs usfsHIEsWAPA be descri bed

| ater. Qutput termnals, of the-code buffers | M, ..., and M are
connect ed t%&‘farfgttﬁge?gfnfﬁﬁl%rﬁntEé,“"‘?’.‘t.l,°"aH3|/}Enb%‘F°'%F s‘iﬁa%&ﬁ?ng circuit 2.
An out put t

inal, E of it chi i r.Quist .21 s, col d i
Corminal of EPYr £ 2 HHE SHLpadecta Tty gRetErSetr HuRePP ot ng.

ermi nal_of " ed § ¢ h BEE Bt d
opt i oal di SRRt def BETECER h (RpeEich Mh¥h Eile EERINNG ], 05 Moai um

whi ch can a&y@‘yﬁ,éga%%@h@t any data transfer rate up to the maxi mum
transfer rate thereof in accordance with a request fromthe readi ng side.

In the enbodi nent shown in Fig. 1, the nultiplexed data demul tipl exing
apparatus always reads data fromthe data storing nedium DSM at the maxi num
transfer rate thereof. A control device 4 receives an output of a

nul tiptexing apparat ysigsyst 8 &£ Kdekd adagh 0 ¥h8wiAgt ecdidittucdkdbpi nal s EL,
E2, ..., and En of the switching circuit 2 to the output termnal F at a

predet er m nefl eatlerembodimensf dfra tdi@aoiniBtiplBxing hppacdnid @ndadavice 4 19
June 2003 multiplexed data demultiplexing apparatus according to the
invention;

Fig. 2 is a schematic diagram showing an example
of a pack generated by the data multiplexing apparaﬁhs of
Fig. 1;

Fig. 3 is a schematic diagram describing an
example of operation of the embodiment of Fig. 1;

Fig. 4 is a block diagram showing a construction
of another embodiment of a multiplexed data
demultiplexing apparatus according to the invention as
well as that of a multiplexing apparatus;

Fig. 5 is a schematic diagram showing a

fluctuation of "delay of data generation in a multiplexing



9 successively and respectively retrieves the variable rate tine sequencing
data D1. D2, ..., and Dn fromthe code buffers M, M, ..., g]nd gﬁéand
groups the data for each tinme sequence together. (This groJB 4G % is
herei nafter referred to as a packet). In addition, the control device 4
causes the header adding circuit 3 to add a packet header at the begi nning
of each packet (see Fig. 2). As descrilled above, by slicing in a

mul ti'pl exing unit of fixed data |length a variable | ength packet train

peri odi cal hyitgener ared, phbr g&rgg&liodeyﬁ»@@;vfhgener ates a fixed |l ength pack.
Mor eover, the control device 4 causes the header adding circuit 3 to add a
pack header contai nipig.t 6nesiofsuhenlatd dliagrae Browiry itheof each pack (see
Fig. 2). Wen the total data amobunt of a packet train to be packed is |ess
t han t he mfllucphationg ofnreadf timied ofatimé esegulencihg datd rfdondevi ce 4 waits
until the next park generation time rather than packing the packet train.
When t he t dhal demoktiptexingeapparcktushduauto i flluetbagiomiof afelayxed dat a

| ength, which is the data anount of one pack, the control device 4

gener at es dnyadked Ain (daita geharatinme ipaskmelipdieningaintexval girural ity of
times.. However, the control device 4 controls the header adding circuit 3
so that the ®acki generatdonf ipkerydlirality of times is recorded at the pack
header. Thus, part of data are sent earlier than the tines they have.

Al though a 19 JuneF¥0d 16 patket Hesderhewipdanpeiairlie £f t he boundary
of the pac

k, the contyro] device 4 may change the arder of ckets which are
sent earli &tParA%AHOR h%'{ t‘{arﬁ?s "‘Pﬁ&}ph%\’(/é‘,g SP,pg@?U'lfp °%af‘§eh§'9?‘g B¢ same tine
in the pack ether. sao as .t reyent,.t.he header from bei di vi ded. The
ti meshar e- rﬁ.ﬁ% I 3&@&"%&?{"5%&??5&% “’pta%&i(%éli‘% as,pcgﬁfa?}}stﬂgg@’a% able rate
data stori ng. medi um DSM A header separating circuit 6 of the nultiplexed
data demul t1pl exi ng apparatus separates a pack header from data being read
fromthe data storing; i S d d Kk pack tine
i nformation storing gﬁ"gﬁg ;ir%lg Pd%ggdﬁﬁ?ﬁko%}lg?ﬁ%&ﬂagla grgﬂgg%a{)gti?ng circuit 6
sends the varl e kale.dl ngl s [0, d to the
i nput {erm'%?&%sofh%ec%%@ﬁﬁﬁégcgé%i@ﬁgipﬁlﬁg Prggggrfa%ng circuit
6 al so swit ghesi G i ERNARE 1A IR 1Rh i8R b RId1alCl M RledCinl ahbg sw tching
circuit 8 and theé output termnals HL, H2, .., and Hn in.response to the
separation Qénéﬂh&i@;ﬁckﬁttﬁ@a\dﬁrtifp'lemdéltﬂu{e&&dlfé@@aid)@g@ﬁb@aﬁi@ﬁ' ng medi um
DSM so that the variable rate tine sequencing data D1, D2, ..., and Dn are
suppl i ed toihterveade buffers S1, S2, ...) and Sn, respectively, and stored
therein. The pack tinme information storing circuit 7 stores tine
information that a padl.hgatkera ddeicki Asagersin shoding he dansg ruptdonati on to
one input of a conparator 10, The conparator 10 receives fromthe other
i nput term pélstihkr enbthar cendinehntt hé demiltippéred mptappar at us 19 June
2003 11 systemclock 9. Wien the tinme which is represented with the pack
time inforndeneltinlexing appaxadtus7 agercfibng tige the nbnventdion asrepresent ed
with the systemclock 9, the conparator 10 sends a read request to the data
storing nmedwehl BsMthat @ésarmpleiplexiag apRaradheipark contains a plurality
of data having different tines, the control device 4 of the data
nul ti pl exi ng appar at ¥49red8r &S 2 Hrcheaatiesdiagramoshewinglalt ality of tines
at the pack header. Thus, when the nultipl exed data denul tipl exing
appar at us r SRAEALIYRAE thenpPRRT 3, oft Ggﬁn‘@{“tf?édf“ﬁm:lﬁm"'ﬁ% in Fife recorded
at the pack jheader. to retrieve the nmultiplexed data within the pack into
the original® 838athal Qfe thRe2BRRICHIS S QQPH‘%r“@on ai ns data which shoul d
be read at later tines, a device downstream of the multipl exed data
derul ti pl exi ng apparatus does not read this data. As a result, the
mul ti pl exed data demul ti pl exi ng apparatus cannot continuously read data
fromthe data storing,.nedi,um D ximum t.ransfer rate thereof. To
prevent this situati %r{g't &elgt %E%g%c%?égg?wn%}owtlﬁg %og%n%f[ﬁ'*ceti’ls?n&, S2,

., and Sn 4 i e e_fixed t i pl.exed dat a,
£5 58K é’.é’r?]t{odlﬂnek% an Jgéz?a m‘él%gg}fﬁ%#g%gp#&é TR

nanely the data anou equi va 0 one’p ecause the anount

of data whi gy ' e ' i Chy é?rk% be sent does
not exceed the gg?g{%drrte)t{?rﬁi g%mgggﬁ%%%ﬁnﬁ Eﬁgg%aéqyn tﬁke)}ﬁ;éj?tl exed data
derrul ti pl exi ng appar at us 19 June 2003 12



as shown in Fig. 1, the initial tine of the systemclock 9 is set to tine
represented with the header of the first pack. Thus, the cqgg,ﬂﬁgP%s 10
outputs a read request to the data storing nedium DSM Accordingly, the
vari able rate time sequencing data D1, D2, ..., and Dn contained in the
first pack are sent fromthe data stori-ng nediumDSMto the sw tching
circuit 8 through the header separatindcircuit 6. The switching circuit 8
switches the variable rate tinme sequencing data D1, D2, ..., and Dn to the
code buffegvarfdbleSZate. timankbqencing pktia vel yp2 On t.heaahpsn hand, the
header separating circuit 6 outputs the pack header of a pack preceded by
the first pemposen tofecpmpkedsete diglivahatavingspbetuxe diorcsptind) The storing
circuit 7 stores the tine information contained in the pack header. Wen
the time réptasare etomedhin heodey duéfecs dtk M2t chesanhdint petheored in the
storing circuit 7, the conparator 10 outputs a read request to the data
stori ng medhtm MEMiPlesdngt apParatush| cThetvariphte seahpe g data D1, D2,
..., and Dn contained in the pack preceded by the first pack are sent from
the data stS6RRARCHRGdatRDSAItdLR HA dkFethin$YOrhEORIZatE¥A® ough t he header
separating circuit 6. In such a manner, the variable rate tinme sequencing
data D1, DS£ignal, LefRy DADEPTRRMEPN MisharesRACH tPyda¥a ERA are stored in
the code buffers, S1, S2, ..., . and Sn, r spectivelg and retrieved into the
ori ginal vaAMtaEVals AQr spevithy odavifesdeupaireamot @ and Dn. Next, with
reference to Fig. the operation.aqf 1 une 2003 13 the enbodi ment
shown in Fidﬁ.muigexpf?x’ﬂ@ 88@%?5%%. highey fl §°,e i(afsfzgﬂé%‘it}rf&frt'hat there are
two channel b i are- tipde i icity. her words, in
the figur e,&ith)g‘?;eggol%"él a\?\% \C/’grgg%léeﬁrea?’ggf{e% @éggiléhcfhg' c#a'{ba 1 and D2 as
opposed to Ki g, IS ; , tLpl exj ng app t i de has two
code bufferds:fﬁ%/lfoéﬁgéﬁ&% m\ﬁilﬁgateh%&g@n"{ﬂi%i %Fé?ﬁggéﬁbaﬁ?uﬁﬁdg has two

code buf feruFnand Sproyiie conks dbydiid Serioll WBedahe Ul Li bl exi ng

apparatus generate e first p the use of a part Bl of packet train

B whi ch wassciayngRli eiatdit gontatafthdied B8 SECRifhePaEknftaRld 23S packet
train A Thereafter, the control device 4 sends the first pack to the data

storing mdﬁéﬁ&éﬁ%abﬁ?tciﬁdﬁqwgm rod gitpuecof @RNBeaties aasaPnd pack of
fixed data length by the use of part Cl of packet train C which was
convent i ona¢ipciantaisesedtn doha vaiisbieaghtasdaed Istasihgnmedivlg part B2 of
packet train B. Then, the control device 4 sends~the second pack to the
dat a st ori npswedichmaBShh dptdrceaf Gésc. t ehecoariablda@ateeddtgenerates a third
pack of fixed data length by the use of all the pack train D which was
convent i onastgrioonmadned DSM tilse af etiot inpaeldian weidh awnpalva¥d of packet
train E which was conventionally contained in the fifth pack. Next, the
control devread datandt ame datiar grpasker gatieeupgate reomangmpwdi um DSM | n
the subsequent pack generation period, the control device 4 does not
generate a pheRsfemapsgr thereafhdncapeerdancel gighne cesyestifremyice 4
generates a fourth pack of fixed data |ength by the use of renaining part
E2 of packetheregafing gidet helipddreembodinent gheen imFiGontenthonal Iy
contained in the sixth pack, and part Gl of the packet train G which was
convent i onaPPytERIR%E8atn ndemel ti@lening pRRaratHelvays ¢6affol device 4
sends the fqQurth pack . to_.the data storing nediumBDSM In such a manner, the
packs of fi LB8H2dEROD (BRgeAtarEEQyamgr QF%H‘%? P atetls FIAXIMY™ hen sent to the
data storin rred%um DSM ﬁs descri bed above, since the data | ength of packs
gener at ed b?}r?ﬂﬁ %Irﬁéﬁl ERERSGpparatus of Fig. 1 is fixed, this data

| ength can be tched with the, physical storing unif of the data storing
medi um DSM ThlrF;, thg* 5\98??5820"%1’\?& 3eﬁef%l\ﬁ?e%§t 8?%’%‘6‘: &onfrol can be

decr eased. oy n j e ! far d storing

medi um at rg“ﬁégg\gi‘%@%%?ﬁ%g% %’J%&h gie(?&g?ﬁ%é‘g_ Q%ég%feiﬁédata search
and 'ntermtifngnt LERT QY b?”.ﬁ?[‘ be p%{x%m %eﬂ%»?{‘%?ﬁﬂt ds. The | ower

hal f of Fig. represents vafiation ‘d¢f storage ano e code buffer S1
of the demuldiirBlig¥i NXARRAT 8L i h in i bed above,
data whi ch hasl,r a later tine tﬁ%ﬁ‘y\ﬁé}imgaégtﬁgﬁf ?egaéﬁggﬁ?ﬁdten to the code

buffer SL. HoMBY9s1 Sldagcbbeund Qe CopRRs | Y chieroPdR il gr S is

equal to the nmultiplexing unit of fixed data |ength, is the data
anount of one pack, no problemw || take place. In the above nentioned
enbodi nent, the storage 19 June 2003 15



- capacity of the code buffers S1. S2, ..., and Sn of the denultiplexing
apparatus was the nultiplexing unit of fixed data |ength, %ﬁh i h he data
_anount of one pack, the storage capacity can be larger than' tH& anount
of one pack. However, from size and cost points of view, the storage
capacity is preferably the data anount gf one pack. In the above nentioned
enbodi nent, an optical disc was used as”“a data storing nedium However, it
shoul d be understood that magnetooptical disc, a nmagnetic hard disc, a
digital audio tape, or the |like can be used. In the conventional data
mul ti pl exi repanesisastely nndredppetiveal)sinetrivkess tthe plawriableyrade vari abl e
rate time sequencing data are denoted D1, D2, and D3, the generation delay
ti me whi ch tilesegugoeing datpadk.,ob2 D3 si.gandi Rarfiomn thei eedelependi ng on
the data lengths of D1 and D2 as shown in Fig. 5. Thus, the timng at which
D3 is read Peiiansdlanuti2i pl-exed@ndatin andngironps eshe dagip£PAt 63Ch whi ch
denmul tipl exes nultipl exed data, into plurali tg of orjginal data D1, D2, and
D3, remar kabihe reametse ekogatheronn (ThigFigFouped Hlgta dig hegefpaftenart

showi ng a process that the nultiplexing par at us, perfor 0 prevent
inder { Low | FOARTERA G PFabdaGketie nif APHEen: dhe CRIRION PPEktg

cppar s Oheclond, S8 YeBlo RSB BN Gyt Lig Dokl S Srarml e
ti h - i bl i . that 1S, b f i te ti
L reshar e LB e pnlyshill o, kSR NBREL Ble B4 PG, RS, L

h | 1, i t ] i . h ’ ‘ f data to b
chamel 1, el LB Uit e Titarkhiy R o datg 1o be

Thereafter, fgpg? delay lte'hg?hgg Jma%qgalgé%ﬁp?éggkg%?iﬁal cul ated by the

use of the total anount ta transferr annel preceded by

channel 2 (pBr$68Pcail’d) gehbRLEA | Hhe EEREFVH RLvQRe! Reg&d et gd del ay
time, the anmount of data to be transferred is added in such a way that the

buf fer of clianagl 1engih paexdenmd tddvedi Be AUt ide FRmsagt overflow
Thus, the amount of data to be.transferred on channel, N2, is determ ned
(in step Sl4he Rbgdenfdddingt BErduidc @stof 40dnSipek héddép S14 is repeated
and thereby the amounts of data to be transferred on channels 3 ton, N3 to
Nn, are det eontatninghemeafihformations atletke rbarpichinifegt bereach ipakckt he t ot al
anounts of data to be transferred, N1 to Nn, are within the nmaxi nrum data
length (in disep Big).2Mhen the total anpunt of data does not exceed the
maxi nrum data | ength. recalculation is perforned so that depending on how
much the total anpuntWhsn dheatobabelatmanmbent eaf a\packetintraicdeds t he

maxi mum data | ength of the pack, the amount of data on each channel; Nk, is
decreased i Pesbarkad wey Yesst thaehthrimfudtiplexing dwvhtl of pf bxehdgiaggpar at us
does not overflow. However, in_the process that_ the nultiplexing 19 June
2003 17 appdreRgtl skbsurantrplgdesion & yajss vtk thee nexkePaquenci ng dat a
of each channel to be processed is of a variable rate, the delay tine of

dat a gener at3BRIAY PR IR tafhexi Bian Rasking the iRacketokfriBerval to

interval . Thuys, tFle& grocesdstbecomes co Iidcat ed. The aibove ment i oned
probl em can US& e OE%A ata amount exceeds the multiplexing unit

of fixed data length, which is the data amount of one
pack, the control device 4 generates a pack. At this
point, one pack contains data of a plurality of times.
Hoﬁever, the control device % controls the header adding
circuit 3 so that the earliest one of the plurality of
times is recorded at the pack header. Thus, part of data

are sent earlier than the times they have. Although a



- anot her enbodi nent of the invention. Fig. 4 is a bl ock diagramshow ng a
construction of another enbodi nent of a multiplexed data de1§|t.j|lti &!Qﬁ i ng
apparatus as well as that of a multiplexing apparatus. Vari uge time
sequencing data D1, D2, ..., and Dn conposed of for exanple conpressed
digital noving picture (or sound) data -are stored in code buffers M, M,

., and Mh of a nultiplexing apparatud0 Each variable rate tinme sequencing
data contain in itself a synchronization signal i.e., information with
respect to packstaheesdelr imgybeaprésentst whehbeurdarycefdbhaspagam of a °
derul ti pl exi ng apparatus which will be described later. Qutput termnals of
t he code bufheroonttol Mevice 4 ang &hangee tbenpreder®fi packpts vhieh nal s E1,
E2, ..., and En of a switching circuit 2, respectively. An output term nal
F of the swhreHiand errtigex thans thenhivasedhed bavenmn, IrPUPnfakR: of a
header adding circuit 3. An output of the header adding circuit 3 is sent
to a vari abhaving &hgasametpiendnrthe uPATISHOIRERC L SRS SC PARVEREC. The

variable rate data storing nediumDSMis a stori qgamdi m_whi ch .can 19
June 2003 1Bhe header, Examgbringdiydded ot FhGr tAPeERARGTEULLPAEXEE  ansf er

rate thereof, in gaccordance with a request of the,reading side. In the
enbodi ment SABIY W?’FVQ.S a?‘wf?fg %I%ﬂbl%?(ég'edg?ﬁlﬁ%fﬁllrﬁqﬁ g)?lgﬁg appar at us
si de al ways éeads dat.a fr8g1the data storing nedium DSM at the maxi nmum
transfer raf&Th2 SEEIWMADRLt 1ol unit 4 receives an output of a

mul ti pl exi ng appar at ys ck . agzgﬁnc | A nal s EL,
E2,-..., and En of tlﬁ\ehg\%na%g%g ‘-’lotcallﬂ:rlgai{:1 %?h?oﬁ‘?%u’#‘ﬁ&g&’nl‘iteggﬁl F at a

partioular ate! ok AI518KIRY 106 QHRG" sorlistest HepROR ladiMieiofy ot 11 eVeS

the variable rate tine“seque D2, ... om t he code

buffers M, gMRa being FaAdVRroh CERE WdrhCE¥oAilYy SHeYAR HEE URT isallag rate data
of each tinme sequence together. In addition, the control unit 4 causes the

header addi RgeCphékideadicrotddd Badackfle Defslafatdont BEoPBM NWiirtmief each
packet (see Fig. 2). Mreover, the control unit 4 groups the packets of all
the time sequengasad®BEIdMS! théhReg@dd SepatfeimPHirehitnétsendmuses t he
header "adding circuit 3 to add at the begi nning of each pack a pack header
cont ai ni ng tvarabbéordd itdmef eequésciny daedi by, WX pack 4seeditw 2). The
ti mesharemul tipl exed data with a pack header is sent to the variable rate
dat a stori ngcheednpnt DSMmikaleadeof sk@awdtchingicioouit68of The nul ti pl exed
data demul ti pl exi ng apparatus separates a pack header from data being read
from t he datheasitesr separatdingncbsbhahdé sdisds switicherthe2008ngcticre pack
header to a pack time information storing circuit 7. In addition, the
header separft ithg dhpetitemnisgadd§ ehetheaswibreingitaincuis 8eapdrdiang data
D1, D2, ..., and Dn to an input terminal G of a switching circuit 8. The
header separ@{¥M ERFRINALS Bl isH23wni t chdt HB ERNFRERANSR 6P ERR i nput
terminal Gof the switching circuit 8 and the output termnals HL H2, ...,
and Hn in reS§RATSE PR phethe Packetohedder Ifréobaé?(%{) 1eadgdromr Bie dat a. r ead
fromthe datg stori ng mediéjm DSM so tk?t the varjiable rate tine sequencing
data D1, D2,92%ta steningnmediin Bnth seqthal the Yahedbif féts &iMes2; ., and

Sn respectivel g, o Ad SLOL e NS 1 TG PR L BT eRestori ng

code buffers S1, S2, ..., and Sn, respectively, and stored
therein.

The pack time information storing circuit 7
stores time information that a pack header contains and
sends the time information to one input of a comparator
10. The comparator 10 receives from the other input

terminal thereof an output of the demultiplexing apparatus



- stores time information contained in a pack header and sends this
information to one input of a conparator 10. In addition, t1t§e cogﬁgator 10
receives fromthe other input thereof an output of the denul t‘{"lBP g
apparatus systemclock 9. When the tine represented with the output of the
pack tinme information storing circuit 7 matches the tinme represented with
the systemclock 9, the conparator 10 dednds a read request to the data
storing nedium DSM As described with reference to Fig. 5, a multiplexing
interval of a plurality of variable rate tinme sequencing data D1, D2, ...,
.and Dn, wsiyshemSciogler®er avhen € dVind WRidhi £ ieesepkagdewith a pack
remar kably varies depending on the I ength of data which precedes thereof.
19 June 20Ghe2@athusimasinfesmatbed stddingetéreunte 1 matiches6théhe tining for
reading the plurality of variable rate tinme sequencing data D1, D2, ...,
and Dn r et riismeedhficbni$ heepredenbed fweitth $he Sgstem.¢lonkd 9Sntbé t he
mul ti pl exed data denul ti pl exi ng apparatus remarkably varies. Consequently,
when t he mganpairatongl@pjendst asrdad erequesdetdsthel datd otedingta to the
derul ti pl exi ng apparatus, the data varies for the nmultiplexing interval,
which is tHe D§¥meration interval, in the worst case. On the other
hand, in the case of the enbodinent shown in Fig. 4, when nultipl exed data
is transferred from PRedeRrAPedopPAYE nethamonsVPREX t FRMPEMS| &i pl exi ng

appar atus, the | tiplexed datg var.i for the tine, where the data | ength
oPpa pack i'%{]‘b‘ﬂr;lul&é(d%ﬁyd?% 2RIt fiégg?’é?“tr mesy the ‘Eﬁﬂté°3t oring rred?um

DSM for by the, naxi n‘%ra sfer rate when data is transferr gat t he

maxi mum t r ahSY e r‘a?’g) e HiA-a i"Wl_?ﬁglgﬁb%iWagﬁﬁmﬁe?cﬁ 3 €1, so as to
d data f th d f f S IS 72 d,S int t :

e LR, SRR RS el s TaE B BB ©

buf f S1, : [ . f th k

s di vi ded BCt navip 388, mue il PR, SRR R a0 oy

the maxi mm{4ans] Gacidlefoll ek aga02t8r 18 HThPR5A%aEa ifeaxi MM

transfer rate). In-addition, the code | _ Sn have the
capacity of 86y J&Ki S Phdapick HEHAL MRoC Re CATERE {HRNALEE H5h dedl N
mul tiplexing interval. In the multiplexed data demul tipl exi ng appar at us

19 June 2008a€d wDW¥h itheFpSick 4intd1@neNbtigindl dutdf, EDRcéWaiePackock 9 is
set to the tine represented with the header of a first pack. Thus, the

conpar at or iQ@s6eags] er eofltitidafdtd Ghiikh FRé@lStHY iregdneeli 1HadySM
Accordi ngly, the data storing nedium DSM transfers the variable rate tine
sequenci ng daiaspPla d¥rice. dowaditrddin adntthenedltipldxedf dasa pack to the
mul ti pl exed data demul tipl exi ng apparatus at the maxi numtransfer rate
t her eof . Théemulltiplexiaq daparatemsiidogd ewkngeagdpriat datsendss téhe data to
the switching circuit 8 through the header separating circuit 6. The
swi t chi ng ciresult, Stkavimuditépleked \datiaideaudiiplexing sppacatushg data DI, D2,
..., and Dn to the code buffers S1, S2, ..., and Sn, respectively. On the
ot her hand, caneckegertinivysd it reed datauifiros thepdata Horpagkmediaer of the
pack preceded by the first pack to the pack tinme information storing
circuit 7. P§¥ dtokhagnanimumi transfer date fheraebr mRq PHevent abHed in the
pack headei. When the tinme represented with the systemclock 9 matches the
time stored Situpkdory otheFtorpeni ¢anacitie afokpar o brELELEpSts a read
request to the data storing medi um DSM Accordingly, the _variable rate tine
sequenci ng ffra-pry #pd Sn 1s sauivelenhita 488 ifhx?%edad;écl@eﬁﬁéﬁe%d by the
first pack is .sent fr the data_storing nmedium DSMto the sw tching
circuit 8 tﬂ‘ﬂ%@ﬁafﬁﬁg% r NEBRLY aF P faha ATPPNE. eGPt chPriPLircuit 8
swi tches tfm%g%kQat%hgg Eg*%g%%%%eb8£295£05%’ d%zaaté'whfg“ji%néa£f§g§0tIVely'
sent than the time at which it should be sent does not

exceed the data amount of one pack at most.

In the multiplexed data demultiplexing apparatus



- 19 June 2003 22 Consequently, the variable rate tinme sequencing data D1,

D2, ..., and Dn divided into a plurality of packs are store@% tibﬁ code
_buffers S1., S2, .:., and Sn, respectively and then the origi £ 9P abl e
rate tinme sequencing data D1, D2, ..., and Dn are obtained. The original
data D1, D2, ..., and Dn obtained are stored in the code buffers S1, S2,

and Sn having 'the capacity of theldaxi numdata | ength of data which

can be generated in the mél tiﬁl exing, interval, The read delcﬁg/ evice 11
del ays t héA Y PorPtFk8 peéri bheotnitiad FABP % HIUEYSEPBNGIIF P t he pack is

di vi ded by, [ f .Qf .the d [ [ DSM Thus,
the demul IS 0 ENPmelEsanreR vt thachefdek P ShERET et uat i on of
del f ti [ | t]pl exi i pt ... l't, wthout
necossi 1y kO dRS: | Ak chubrralbt oA ¢ sHtbRenct F elRel 4 p i g
apparat us. §ldi%aed SHPIL dalliPoSh, Ofaddeaifa 1§ MO YaiLyI T 4 of the

mul ti pl exi ng appara y only ermne eac anster data anount Nk of

the vari abld alfhel GEBUSRAUE ARG B2 DDL.. D2 and pn WhLRAREET{igSPONi g to

the channels 1 to n. I'n the “enbodi nent as just descri be e storage

capacity ofnd heicadeabifas %e'%lai £83m the :da®3ds 88y Hig WA idRBSY| at i ng

apparatus was the maxi num data | ength which can be generated in a

nul ti pl exi 6@ thd efmchiiPEMuit 8 shooldh REeURdgdst Qeparldinghe storage
capacity of these code buffers can be | arger than the maxi num data | ength.
19 June 20838r&ditiwrevehe swinbhing chievupoitniswiethédhetlid Aaraapleost of the
apparatus, the storage capacity of the code buffers is preferably the

maxi mum dataté etigieh selqueficiyan datag®ierb2 £d .i.n andubh i 0 ehengodi@terval . I n
the nultipl exed data denul ti pl exi ng apparatus of Fig. 1, tine information
shoul d be tmffeem Slo &dch. paclaniesder respectdaietlyon, Osittee othes appar at us
requires the tine information storing circuit 7 and the conparator 10, the
construct i band heththeiaden s¢paratingnpiredited. omypubpottee pagki oned probl em
can be solved by still another enbodinent of the invention. Fig. 9 shows a
constructi BR28er sof |3 PaAkt Peecedashdynthe Birst macki be eshl Ragka

dermul ti pl exi ng apparatus in accordance with the~present invention. In Fig.
9, the sambipSriBIEatigBestoring circyit fepfheestesing tHiacwdtsame
reference nunerals. In other words, since, each construction and operation
of the cod&tREEFetRe NEmepniormation coptaingd J thei Reckiheader -2, the
header add| cifcuit 3, the variable rate data storipg, nmediym DSM the
control unlhggﬁ, l:{“F'le'“r?m fFBF%ﬁ?%@e‘ﬁrﬂ’t%hsgé? eﬁ%ﬁe&ﬁqg?gt%é“%g‘ﬁér separ ati ng
circuit 6, the switching cirguit 8 .and the co ffers S1, S2, ..., and
Sn of Fig. téea}"ém'ta‘ he- ¥ &te s ]f‘%oitédrolfngFFch‘ift ?ffeilgﬁed'é%'&?"f’iﬁtlo(fn will be
omtted. InQgt | i @ga . i i nput

term nal s ggnﬁgg?ggggor%gge%%‘%% S&Sf?lgs , ..@,&éné @%X%‘g‘?g}ydcts a

readi ng comtRal, m@%ﬁfabtlQeratégtﬂﬁw%eégggcfnd%%tt% Lorpfig medi um DSMIn

other Wrds, when the NOR gate 12 receives a space-absénce’ si‘grial "1"

representi gl BT Bohfafieas ! e SRAFGrELOMATy Y Bhrspdmdul fers S S2,

., and Sn, the NOR gate 12 outputs a read caricel signa to the data

storing MeqiremsREM £ fh he @hBET sE@ thg WeRBuk SsINGR YRECsH2difGR] Ves a

space-presence signal representing theére is a storage space from any one of

the code bwWifr@fStSt. tifbugh theaRdaddr g:ézoarNQBx%aéiechatost. pui a read
request signal "1" to the data storing nmedium DSM Next, with reference to
Fig. 10, thmodpar abhfér Oftheh@aeiapté Rile thAENsédudricdng9d4td Ipibe descri bed.
Wien data is prepared fromthe data storing nmedium DSM at the maxi numrate
t her eof andzher.e,i andmrstdivdgedspace 4 pluesl expngd gache apge buffer SI1,
the NOR gate 12 receives the space-absence signal "1" fromthe code buffer
S1. At thi sstpoiedt int hiee NORegbuEf2Ps pusputs?,t he. y esadl Sngp signal "0" to the
data storing nmedium DSM Thus, the data readi ng operation of the data

stori ng nediagpdo8ivedy sarabpedrichedenittetheabt bgimkal avardabkadrdftteom t he code
buffer S1, when the NOR gate 12 receives the space-presence signal "0" from
t he code buwime sSfuenhind\@Rtgabd,1B2put put enthBnyead request signal "1" to
the data storing nediumDSM As a result, the reading operation of the data
storing nmedi um DSM i Berleswidd. referance tinfég, 3 hethiatoperebiitmepfoper ati on
of the data storing mediumDSMis controll ed.



In this construction, it is not necessary to 19 June 2003 25 store tine

I nformati on of a header in demuitiplexing data which were ?ybﬁﬂé&ﬁﬁﬁd'
However, the time information can be stored for use in random access. In

t he enmbodi nent just described, the reading control neans was constructed of
a NOR gate. However, it should be appreciated that a | ogical circuit having
the simlar function can be used. Having described specific preferred
enbodi ments of the present inventipn with reference to the acconpanyi ng
drawings, it is to be understood that the invention is not limted to those
preci se englianbegimentEhowmdn §i9i duyidhabgcteserdbpddi f IR Ei%ns may be
effected therein by one skilled in the art without departing fromthe scope

of the invintitortSadsgeredddat thege Affef¥8uchanhels 8 Pen an enbodi ment/
variabl o rbitedtare-BRLE TP T b ot Bt BRIREEa | PP oot FpFBeihiat 8 ©

Ehe phye: cihe isREeq kflete o< oo e RN ST P REE PEAE) e oiRs M he. over nead
hdditon,  GAGh BA8a°B 48 opiodelC R8O A5 2% P SR MBSRITRE T o ahom

e vt At LU ARG EpREEUCSS ol 0y o U84 SEEFA) saCahglor Lo

mul ti pl exegadafpy ekt iBhEXE{exing apparatus side has two code
buffers S1 and S2. The control device 4 éf the data
multiplexing apparatus éenerates the first pack by the use
of a part Bl of packet train B which was conventionally
contained in the second pack as well as packet train A.
Thereafter, the control device 4 sends the first pack to
the data storing medium DSM. Next, the control device 4
generates a second pack of fixed data length by the use of
part Cl1 of packet train C which was conventionally
contained in the third pack as well as remaining part B2
of packet train B. Then, the control device 4 sends-the
second pack to the data storing medium DSM. Thereafter,
the control device 4 generates a third pack of fixed data'
length by the use of all the pack train D which was
conventionally contained in the fourth pack as well as
part El1 of packet train E which was conventionally
contained in the fifth pack. Next, the control deQice 4
sends the third pack to the data storing medium DSM. In

the subsequent pack generation period, the control device

4 does not generate a pack. Thereafter, the control



19 June 2003 26 apparatus of the invention, since the data multipl exing
apparatus generates the nultiplexing unit of fixed data |le ;Ej §§8§ if a
devi ce downstream of the nultipl exed data demul ti pl exing agg he oes~not
read variable rate data which is prepared by the denultipl exi ng appar at us,
since the buffers can store multiplexing unit of fixed data |ength, no
problemw || take place. of In an enbodi4drent/the nultipl exed data

derul ti pl exi ng apparatus of the invention, the original data denultipl exed
is stored davbdéfergererdteg atfduadht phde off gingd dagndiengthf byhe maxi mum
data |l ength of data which can be generated in a nultiplexing interval. In
addition, the dstaof sxemaddingtparx @2 ef pavketspoain rg), tadlt kherul ti pl exi ng
interval. As a result, the denultiplexing apparatus can have a resistance
to the flupPagketobrain dewhjch rwad \cedventiaiad lyeaentained iim the nul ti pl exi ng
intefval. Thus, the nultipl exi ng apparatus side does not need to consider
such fl uct sdxtbnpatk deirdy pavt Gl |af &hecpackiitmbmaint Gewhigh walsexed dat a
derul ti pl exi ng apparatus of the invention, since the reading operation of
the data stC@nvegtiaeaalhy icontabpeddin thenhsevedd Pagk.t hEren, £heo st orage
space in a plurality of buffers, it is not necessary to wite tine

i nf or mat i oif MGrOAcACHIRK 4hEgnes the fourthnPagke tor £Be data §4%Prdaditi on,
_si nce th_e appar at us of th_e~g esent invention q(toare]sfn t rgqﬂ_j&re a jti nme
informatio RgMei rBUSECENY B Hpat3e R3ACKEH L agbé? 44 n sinple

t ti trol t di 19 J 003 27 ti f th
Gt Stori METedh GRPSePerate: TRl Bihens on SR A Raeatt P e O

mul ti pl exe r Jon s there is a storage space in the buffers,
t he readi ngdaotﬁ'\ﬁgrsg:t%:éghgi@édclgﬁ\ gﬁ@éd. Thus, as nuch data as possible can be

prepared fromthe daja géégdjé_%gdgggéy%lstqirﬁ‘ggd{ﬂwgrgat;hqgg gll;e%an [/ of the

present inventioncan provi eXl hg apparatus erein the
mul ti pl exi i t (o JRYY hysi I QL unj t; of the data
storing m%érﬁg ne%%gggg? [%’tn%hgf m%{ét%frée@é‘ txﬁag/%rﬁu%o%%cgggérisolsgr ovi de a

mul Ui pl exede daie, doind! hhed QWnRANABRATHY Unebhed Shiiidh@ pRPshEapr epar ed in

timeshare-nmultiplexing a plurality of variable rate data 1Tn a nultiplexing

unit of fixeeosaiq JnaRgbh Wid Rk BtogimNGRAai My epddedi MBRE; ehet he present
invention can also provide a nultiplexed data demul ti pi exi ng apparat us

where a nul dvetissdddneppeéditiis theestopindieettol téke beadecpéasdhd,
fluctuation of delay of data generation in a nmultiplexing interval.

Mor eover) /Ianaddirddinyerhenfddtdae igr eepndducedefiromntlvadataostdeimyl ti pl exed
data denul ti pl exi ng apparatus in a sinple construction for derultiplexing
dat a ti meshaeéiumrak mantiop| ebhestwari¢dngnt fmestcani hg resthaed.into a plurality
of original data., 19 June 2003 28 CLAI M5 :

Moreover, data search and intermittent reproduction can be

performed at high speeds.

The lower half of Fig. 3 represents variation of

storage amount of the code buffer S1 of the demultiplexing

apparatus with hatched lines. As described above, data

which has a later time than it is actually read is written

to the code buffer S1. However, since the storage

capacity of the code buffer S1 is equal to the

multiplexing unit of fixed data length, which is the data

amount of one pack, no problem will take place.

In the above mentioned embodiment, the storage



1. Adata nmultiplexing apparatus for tinesharenultiplexing a plurality of
vari able rate data, conprising: controlling neans for 1
_timeshare-multiplexing said plurality of variable rate dat a'q #Hng 2003
mul tiplexing unit of fixed data length. 2. A data nultiplexing apparatus
conprising: a plurality of code buffergsprovided in correspondence to a
plurality of variable rate data; a switching circuit for being supplied
with outputs of said plurality of code buffers and for selecting one of the
outputs; a header adding circuit for being supplied with said output
el ect ed bycspadityi¢f tiheg codechutferrndla sont.r.ol,l and Snrafuithef or
controlling said switching circuit so as to successively retrieve said
vari abl e r gesudtinléxing sppdrptus abdg hef meukp lexfihgr Ynitwf ei n an out put
of said header adding circuit is supplied to a variable rate data storing
nedi um and fif¥@fepataalenatdnt wbithnis dihecdata tammuiapé Ade tR3fkexes a
plurality of variable rate data in a nultiplexing unit of fixed data

| engt h. 3. tRey£EQTATE t$INacitigcapphe harsenckhranithe datal amoNnt Afherein sai d
controllin%)circuit groups sai d varjable . )
ne pack. However, from size and cost points of view, the

storage capacity is preferably the data amount of one
pack.

In the above mentioned embodimeﬁt, an optical
‘disc was used as a data storing medium. However, it
should be understood that magnetooptical disc, a magnetic
hard disc, a digital audio tape, or the like can be used.

In the conventional data multiplexing method
mentioned previously, when the plurality of variable rate
time sequencing data are denoted D1, D2, and D3, the
generation delay time which takes place in a pack of D3
significantly varies depending on the data lengths of D1
and D2 as shown in Fig. 5. Thus, the timing at which D3
is read from the multiplexed data demultiplexing
apparatus, which demultiplexes multiplexed data, into
plurality of original data D1, D2, and D3, remarkably
fluctuates as shown in Fig. 6.

Fig. 8 is a flow chart showing a process that
the multiplexing apparatus performs to prevent underflow
from taking place in the multiplexed data demultiplexing
apparatus due to a delay of data generation in the pack.

In this example, the number of channels on which data is



19 June 2003 ~s rate data retrieved fromsaid code buffers for each time

sequence together to forma packet and controls said headququéggggircuit
so as to add a packet header at the begi nning of the packet. pi ta

mul ti pl exi ng apparatus according to claim3) wherein said controlling
circuit further generates a pack of fixed length by slicing in a

mul tiplexing unit of fixed data length getrain of said packet of variable
| ength periodically generated and controls said header adding circuit so as
to add a patimémadermodhipleredg iki Ap thaftonswt the rambelreolfegi nni ng of said
pack of fixed length. 5. A data multiplexing method for tineshare

mul ti pl exi nyanighle giateyt irie \emguebtiéng atagadasan. cdimsitsi the a control | i ng
step for tineshare-multiplexing said plurality of variable rage data in a
mul ti pl exi ng™Rt off dakaeto e & rieagferred onAChanrRe biloxdd (dasa storing

medi um for storing a nultiplexed data where a plurality of variable rate
data were tPREQHBEINEA(AN| preR eIl nheThen {Aiedapeintalqf Wase &arbable rate
data are timeshare-nultiplexed in a nultiplexing unit of fixed data |length

and the mul FFpreigTEduRP: chaprede 2rafehetf \/EW°F%§1%3F§§%F“1§F6H ng unit of

said storing;fredi 4ng; %y A TR L P 002 & 3OLiRg JPURIMAAGE05e N9 to
channel 2 is calculated by the use of the total amount of
data transferred on the channel preceded by channel 2 (in
step S13). Thereafter, “depending on the calculated delay
time, the amount of data to be transferred is added in
such a way that the buffer of channel 2 on the
demultiplexing apparatus side does not overflow. Thus,
the amount of data to be transferred on channel, N2, is
determined (in step S14). Thereafter, the process from
steps S12 to S14 is repeated and thereby the amounts of
data to be transferred on channels 3 to n, N3 to Nn, are
determined. Thereafter, it is determinéd whether or not
the total amounts of data to be transferred, N1 to Nn, are
within the maximum data length (in step S15). When the
total amount of data does not exceed the maximum data
length, recalculation is performed so that depending on
how much the total amount of data to be transferred, N1 to
Nn, exceeds the maximum data length of the pack, the.
amount of data on each channel, Nk, is decreased in such a
way that each buffer of the demultiplexing apparatus does

not overflow.

However, in the process that the multiplexing



19 June 2003 30 claim6, wherein said storing nedium can al ways read data
at any data transfer rate up to the maxi numtransfer rate ngfeofohg
accordance with a request fromthe reading side. 8. A nulti IRE £G4t a
derul ti pl exi ng apparatus for demultiplexing nultiplexed at where a
plurality of variable rate data were timeshare-nmultiplexed in a

mul tiplexing unit of fixed data lengthl¥nto a plurality of original data,
conprising: a plurality of buffers provided in correspondence to said
plurality of original data, wherein said plurality of buffers have at | east

B Tionnge Separdtee ahodd th B B BELROLMNY bifle (iedgatn [ength, 9. A

mul tipl exed data demultip parat us accor 0 claim8, wherein

sai d mul Ui Bbguarb Rl Aata 6L HahhEl & HeObtoe B Y gRdgunerein sai d

apparatus further conprises a header separatihg circuit for sSeparating a

header inf oaFRAbIN fat@) the d&ldy R4ad 8Rldhtalfendy e dd Fi'nfagﬁﬁ dat a
denul ti pl exi ng apparatus according to claim9;, whereln sai eader

i nf or mat i onutbiplesiey anpeekahaaddesafidor tekear ¥@adflerval. A multipl exed
data demul ti pl exi ng apparatus according to claim 10, further conprising:

19 June 200Bu8]l thepguiockbsebéecdmesTaiompbisdt@di.ng circuit supplied with the
separ ated pack header; and a switching circuit for separating said

mul ti pl exed data i ntThesabdvelnersiiidnedoprabiegi pah batsolwddebgi n out put s of
said switching circuit is
another embodiment of the invention.

Fig. 4 is a block diagram showiﬁg a construction
of another embodiment of a multiplexed data demultiplexing
apparatus as well as that of a multiplexing apparatus.
Variable rate time sequencing data D1, D2, ..., and Dn
composed of for example compressed digital moving picture
(or sound) data are stored in code buffers M1, M2, ...,
and Mn of a multiplexing apparatus. Each variable rate
time sequencing data contain in itself a synchronization
signal i.e., information with respect to a data read
interval for use with a device downstream of a i
demultiplexing apparatus which will be described later.
Output terminals of the code buffers M1, M2, ..., and Mn
are connected to input terminals El, E2, ..., and En of a
switching circuit 2, respectively. An output terminal F
of the switching circuit 2 is connected to an input
terminal of a header adding circuit 3. An output of the
header adding circuit 3 is sent to a variable rate data
storing medium DSM such as an optical disc. The variable

rate data storiﬁg medium DSM is a storing medium which can



successively stored in said plurality of buffers. 12. A nultipl exed data

denul ti pl exi ng apparatus according to claim 11, wherein saigdpac? Bine
information storing circuit stores a time information in sai &éR % eader .
13. A multiplexed data denultipl exi ng apparatus according to claim 12,
further conprising a conparator for coggaring said time information and
information represented with system cl®ek, wherein when said conparator
detects matching of said tinme informati on and said i nformation represented
wi th system cl ock, said conparator outputs a read request of said storing
medi um 141wavsyreag| éxtal atataaydeate tafplupx tagthepeaxdimys £oansierl ti pl exi ng
mul tipl exed data where a plurality of variable rate data were

ti meshar e-Fahe itheseed im acqandapeal witina regpest ref itheercadingto a

plurality of ori%jnal data, conprising: a plurality of buffers for storing
sai d pl ur a¥148- oflrpthgi erbodidrent shewn gm Fagd Ay ubhg iMuptdplexad june 2003

32 buffers_havin t .| east the storage capacity equivalent to the nmaxi num
dat a Iengt‘hab"‘br‘i’é??'ﬁ‘taié:dpilﬁx%%‘? (fﬂﬂi‘erFB?é& aivg ?v’é‘i’a}d%r‘?&taei‘é% ng neans for

causing sajd pluyrality.of buf.fers.to | ay read of data fromeach of said
plurality the | L#‘faeﬁ§°¥6pgt'ﬁ%gﬂn}rg§§amd§b% ?"@5&8}% {ﬁ’b“"}s eﬁuf?%l exi ng

i nterval . éﬁ?réé | ti pl exed data demnul ti pl exi ng apparatus according to
claim 14, erein when said multiplexed data stored on a storing nediumis

read and said pluraly tc)éng{_?ﬁ;&r?i:grlgl \Xg?%ﬁvélsss ag‘te)tgg?;h{églﬁgg, the delay tine

by said delaying neans 1s ividing data

redium 16T R M h SERTAar S QT B e e e e ding 1o cl ai m

15, wherei Anpat dedFtI8r i@t B2] S, Lheand En of the switching
circuit 2 to the output terminal F at a particular
interval one after the other. Thus, the control unit 4
retrieves the variable rate time sequencing data D1,
D2, ..., and Dn from the code buffers M1, M2, ..., and Mn,
respectively and groups the variable rate data of each
time sequence together. In addition, the control unit 4
causes the header adding circuit 3 to add a packet header
at the beginning of each packet (see Fig. 2). Moreover,
the control unit 4 groups the packets of all the time
sequences together. Thereafter, the control unit 4 causes
the header adding circuit 3 to add at the beginning of
each pack a pack header containing time information for
use in reading the pack (see Fig. 2). The timeshare-
multiplexed data with a pack header is sent to the
variable rate data storing medium DSM.

A header separating circuit 6 of the multiplexed

data demultiplexing apparatus separates a pack header from

data being read from the data storing medium DSM and sends



maxi numtransfer rate. 17. A nultiplexed data demul ti pl exi ng apparat us
according to claim 14, wherein when said plurality of origHggl d2b¢%are
dermul tiplexed fromsaid nmultiplexed data which is directly di% ed, the
delay tinme by said delaying neans is the tine of said nultiplexing interval
itself. 18. A nultiplexed data denultiflexing apparatus according to any
one of claims 14 to 17, wherein said 1%9 June 2003 33 mul tiplexed data is
formed by a pack of fixed length where a train of packets of variable
|l ength is formed for every multiplexing unit of fixed data | ength and
wherein said nultiplexing interval is a pack interval. 19. A nultiplexed
data denul thelmdknbeadenrtn s pagk timel Hf oxmatiien) $4Qrigyd G35 hi ch vere
timeshare- and nultiplex-stored on a storing medi umand for. d | tiplexing
the read data Imtadditppur athe hegdegy F@P?‘l%ﬂ“ggt GIre¥Hh G TS gﬁ% urality of
buffers provided in correspondence,to éaéd&ﬁ]Ué?Iity ofaé)iﬂg Ral data;
readi ng ne¥asidkle ra4gi Kire1eAUWeNGABY SRR Ad Sf6rT hy' nedi um at a
predet erm ned,  speed; and controllin ans f.or ft Or agyl toppi ng the
readi ng op@PatRRRt Jrerddnral @ of r?gsf?gﬁﬁ 1%ecr%rtcﬁé‘r€gal‘sa?1%é ?%%rd(a%ge space area
in at least one of said plurali of . r A | pF tpd data
denultipIeﬁFH@r%&&ﬁﬂzﬂﬁiEBéEcgr%#%h;ﬁﬁ&ggﬁé?ﬁﬁTb%QmﬁgFg?%Esa%d control ling
means conpr.i se | ogi freuit whiGhinecelvedid 3Pand eheeheuti gnal from
each of sai"&pﬂﬁug‘ém’%&)’clo Bgfpé? <'Gn h&ﬁ?pﬁ%é&al read request signal.
A, . A&SY+, A3R. AE. A . A AY. Au? . - AEY e Ad AReAL. A3_. A2. Ala9. A A
y.A A A Aﬁ.‘ﬂ&?‘i&%%. l(@.’Ara.'Al".”ﬁ% *?'sé“?& o
yiore [V cab algalsel gl eabhadoal Galdacaba the
a]ca]ca]caf% 2%%2%??%??%%%% cafca caljca UctalcRa]Jcalcal 1WK }1T ( b

data storing medium DSM so that the variable rate time

sequencing data D1, D2, ..., and Dn are supplied to the
code buffers S1, S2, ..., and Sn respectively, and stored
therein.

The pack time information storing circuit 7
stores time information contained in a pack header and
sends this information to one input of a comparator 10.

In addition, the comparator 10 receives from the other
input thereof an output of the demultiplexing apparatus
system‘zlock 9. When the time represented with the output
of the pack time information storing circuit 7 matches the
time represented with the system clock 9, the comparator
10 sends a read request to the data storing medium DSM.

As described with reference to Fig. 5, a
multiplexing interval of a plurality of variable rate time
sequencing data D1, D2, ..., and Dn, which is a generation

delay time which takes place in a pack remarkably varies

depending on tﬁe length of data which precedes thereof.
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buffers s1, 82, ..., and Sn for the time where the data
length of the pack is divided by the data transfer rate of
the data storing medium DSM (or by the maximum transfer
rate when the data is transferred at the maximum traAsfer
rate). In addition, the code buffers S1, S2, ..., and Sn
have the capacity of the maximum data length which can be

generated in the multiplexing interval.

In the multiplexed data demultiplexing apparatus
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shown in Fig. 4, the initial time of the system clock 9 is
set to the time represented with the header of a first
pack. Thus, the comparator 10 sends a read request to the
data storing medium DSM. Accordingly, the data storing
medium DSM transfers the variable rate time sequencing
data D1, D2, ..., and Dn contained in the first pack to
the multiplexed data demultiplexing apparatus at the
maximum transfer rate thereof. The multiblexed data
demultiplexing apparatu; sends the data to the switching
circuit 8 through the header separating circuit 6. The
switching circuit 8 switches the variable rate time
sequencing data D1, D2, ..., and Dn to the code buffers
Si, 82, ..., and Sn, respectively. On the other hand, the
header separating circuit 6 outputs the pack header of the
pack preceded by the first pack to the pack time
information storing circuit 7. The storing circuit 7
stores time information contained in the pack header.

When the time represented with the system clock 9 matches
the time stored in the storing circuit 7, the comparator
10 outputs a read request to the data storing medium DSM.
Accordingly, the variable rate time sequencing data D1,
D2, ..., and Dn contained in the pack preceded by the
first pack is sent from the data storing medium DSM to the
switching circuit 8 through the header separating circuit
6. The switching circuit 8 switches these data to the

code buffers él, S2, ..., and Sn, respectively.
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10%r& () - %9%“&.(% and Dn divided into a plurality of packs are
stored in the code buffers 81, §2, ..., and Sn,
respectively and then the original variable rate time
sequencing data D1, D2, ..., and Dn are obtained.

The original data D1, D2, ..., and Dn obtained
are stored in the code buffers S1, S2, ..., and Sn having
the capacity of the maximum data length of data which can
be generated in the multiplexing interval. The read delay
device 11 delays the data for the period of time where the
data length of the pack is divided by the maximum transfer
rate of the data storing medium DSM. Thus, the
demultiplexing apparatus can have a resistance to the
fluctuation of delay of data generation in the
multiplexing interval. As a result, without necessity of
considering the fluctuation of delay on the multiplexing
apparatus side, as shown in step S1 of fig. 7, the control
unit 4 of the multiplexing apparatus may only determine
each transfer data amoeunt Nk of the variable rate time
sequencing data D1, D2, ..., and Dn corresponding to the
channels 1 to n.

In the embodiment as just described, the storage
capacity of the code buffers S1, S2, ..., and Sn of the
demodulating apparatus was the maximum data length which
can be generated in a multiplexing interval. However, it
should be understood that the storage capacity of these

code buffers can be larger than the maximum data length.
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apparatus, the storage capacity of the code buffers is
preferably the maximum data length which can be generated
in a multiplexing interval.

In the multiplexed data demultiplexing apparatus
of Fig. 1, time information should be written to each pack
header. In addition, since this apparatus requires the
time information storing circuit 7 and the comparator 10,
the construction thereof is a little complicated.

The above mentioned problem can be solved by
still another embodiment of the invention.

Fig. 9 shows a construction of still another
embodiment of a multiplexed data demultiplexing apparatus
in accordance with the' present invention. 1In Fig. 9, the
same parts as those in Fig. 1 are represented with the
same reference numerals. In other words, since each

~

construction and operation of the code buffers M1, M2, o4
and Mn, the switching circuit 2, the header adding circuit
3, the variable rate data storing medium DSM, the control
unit 4, the multiplexing unit system clock 5, the header
separating circuit 6, the switching ciécuit 8, and the
code buffers S1, S2, ..., and Sn of Fig. 9 are the same as
those of Fig. 1, their description will be omitted.

In the embodiment of Fig. 9, an NOR gate 12

having n input terminals connected to code buffers Si,

S2, ..., and Sn constructs a reading control means of the
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gate 12 receives a space-absence signal “1° representing
there is no storage space from any one of code buffers §i,
$2, ..., and Sn, the NOR gate 12 outputs a read cancel
signal "0" to the data storing medium DSM. On the other
hand, when the NOR gate 12 receives a space-presence
signal representing there is a storage space from any one
of the code buffers S1, S2, ..., and Sn, the NOR gate 12
outputs a read request signal "1* to the data storing
medium DSM.

Next, with reference to Fig. 10, the operation of
the embodiment shown in Fig. 9 will be described. When
data is prepared from the data storing medium DSM at the
maximum rate thereof and there is no storage space in for
example the code buffer S1, the NOR gate 12 receives the
space-absence signal "1" from the code buffer S1. At this
point, the NOR gate 12 outputs the read stop signal "0" to
the data storing medium DSM. Thus, the data reading
operation of the data storing medium DSM is stopped.
Thereafter, after data is read from the code buffer S1,
when the NOR gate 12 receives the space-presence signal
"0" from the code buffer S1, the NOR gate 12 outputs the
read reguest signal “1" to the data storing medium DSM.

As a result, the reading operation of the data storing
medium DSM is resumed. In this manner, the data reading
operation of the data storing medium DSM is controlled.

In this construction, it is not necessary to
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store time information of a header in demultiplexing data
which were multiplexed. However, the time information can
be stored for use in random access.

In the embodiment just described, the reading

control means was constructed of a NOR gate. However, it
should be appreciated that a logical circuit having the

similar function can be used.

Having described specific prefefred embodiments
of the present inventio; with reference to the
‘accompanying drawings, it is to be understood that the
invention is not limited to those precise embodiments, and
that various changes and modificgtions may be effected

therein by one skilled in the art without departing from

the scope of the invention as defined in the

appended claims.

of
In an embodiment/ the data multiplexing apparatus of

the invention, since a plurality of variable rate d;£a are
timeshare-multiplexed in a multiplexed data apparatus of
fixed data length, the multiplexing unit can be matched
with the physical storing unit of the data storing medium.
Thus, the overhead involved in storing control of the data
storing medium can be reduced. In addition, when data is
reproduced from the data storing medium at random, the
waiting time can be reduced. Moreover, data search and
intermittent reproduction can be performed at high speeds.

. of
In an embodiment/ the multiplexed data demultiplexing
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apparatus of the invention, since the data multiplexing
apparatus generates the multiplexing unit of fixed data
length, even if a device downstream of the multiplexed
data demultiplexing apparatus does not read variable rate
data which is prepared by the demultiplexing apparatus,
since the buffers can store multiplexing unit of fixed
data length, no problem will take place.

In an embodiment?ihe multiplexed data demultiplexing
apparatus of the invention, the original data
demultiplexed is stored in buffers having at least the
storage capacity of the maximum data length of data which
can be generated in a multiplexing interval. In addition,
the data is read with a delay corresponding to the
multiplexing interval. As a result, the demultiplexing
apparatus can have a resistance to the fluctuation of
delay involQed in data generation in the multiplexing
interval. Thus, the multiplexing apparatus side does not
need to consider such fluctuation of delay.

In an embodiment/oihe multiplexed data demultiplexing
apparatus of the invention, since the reading operation of
the data storing medium is stopped in the case that there
is no storage space in a plurality of buffers, it is not
necessary to write time information to each pack header as
seen in the prior art. 1In addition, since the apparatus
of the-present invention does not require a time

information storing circuit and a comparator, the

apparatus in simple construction can control the reading
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operation of the data storing medium and demultiplex the
original data which were multiplexed. Moreover, as long
as there is a storage space in the buffers, the reading
operation is continued. Thus, as much data as possible

can be prepared from the data storing medium.

embodiment
Therefore, an / of the present invention can

provide a data multiplexing apparatus wherein the
multiplexing unit can be matched with the physical storing
unit of the data storing medium.

An embodiment of the present invention can also
provide a multiplexed data demultiplexing apparatus wherein
data can be prepared in timeshare-multiplexing a plurality
of variable rate data in a multiplexing unit of fixed data
length without hindrance.

An embodiment- ©f the present invention can
also provide a multiplexed data demultiplexing apparatus
where a multiplexing apparatus does not need to take care
of the fluctuation of delay of data generation in a .

multiplexing interval.
Moreover,
/ an embodiment of the present invention can

provide multiplexed data demultiplexing apparatus in a
simple construction for demultiplexing data timeshare- and
multiplex-stored on a storing medium into a plurality of

original data.
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CLADSS
1. A data multiplexing apparatus for timeshare-
multiplexing a plurality of variable rate data,
comprising:
controlling means for timeshare-multiplexing
said plurality of variable rate data in a multiplexing

unit of fixed data length.

2. A data multiplexing apparatus comprising:

a plurality of code buffers provided in
correspondence to a plurality of variable rate data;

a switching circuit for being supplied with
outputs of said plurality of code buffers and for
selecting one of the outputs;

a header adding circuit for being supplied with
said output elected by said switching circuit; and

a controlling circuit for controlling saiq
switching circuit so as to successively retrieve said
variable rate data from said plurality of code buffers,

wherein an output of said header adding circuit
is supplied to a variable rate data storing medium and

wherein said controlling circuit timeshare-
multiplexes a plurality of variable rate data in a

multiplexing unit of fixed data length.

3. A data multiplexing apparatus according to claim

2, wherein said controlling circuit groups said variable
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sequence together to form a packet and controls said
header adding circuit so as to add a packet header at the

beginning of the packet.

4. A data multiplexing apparatus according to claim
3, wherein said controlling circuit further generates a
pack of fixed length by slicing in a multiplexing unit of
fixed data length a train of said packet 6f variable
‘length periodically genérated and controls said header
adding circuit so as to add a pack header containing time

information at the beginning of said pack of fixed length.

5. A data multiplexing method for timeshare-
multiplexing a plurality of variable rate data,
comprising:

a controlling step for timeshare-multiplexing
said plurality of variable rage data in a multiplexing

unit of fixed data length.

6. A multiplexed data storing medium for storing a
multiplexed data where a plurality of variable rate data
were timeshare-multiplexed,

wherein said plurality of variable rate data
are timeshare-multiplexed in a multiplexing unit of fixed
data length and the multiplexing unit can be matched with

the physical storing unit of said storing medium.

7. A multiplexed data storing medium according to
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claim 6, wherein séid storing medium can always read data
at any data transfer rate up to the maximum transfer rate

thereof in accordance with a request from the reading

side.

8. A multiplexed data demultiplexing apparatus for
demultiplexing multiplexed at where a plurality of
variable rate data were timeshare-multiplexed in a
multiplexing unit of fixed data length into a plurality of
original data, comprising:

a plurality of buffers provided in
correspondence to said plurality of original data,

wherein said plurality of buffers have at least

a storage capacity of said multiplexing unit of fixed data

length.

9. A multiplexed data demultiplexing apparatus
according to claim 8, wherein said multiplexed data is
retrieved from a storing medium and wherein said apparatus
further comprises a header separating circuit for

separating a header information from the retrieved data.

10. A multiplexed data demultiplexing apparatus
according to claim 9, wherein said header information

comprises a pack header and a packet header.

11, A multiplexed data demultiplexing apparatus

according to claim 10, further comprising:
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a pack time information storing circuit supplied
with the separated pack header; and
a switching circuit for separating said
multiplexed data into said plurality of original data,
wherein outputs of said switching circuit is

successively stored in said plurality of buffers.

12. A multiplexéd data demultiplexing apparatus
according to claim 11, wherein said pack time information

storing circuit stores a time information in said pack

header.

13. A multiplexed data demultiplexing apparatus
according to claim 12, further comprising a comparator for
comparing said time information and information
represented with system clock,

wherein when said comparator detects matching of
said time information and said information represented

with system clock, said comparator outputs a read request

of said storing medium.

14, A multiplexed data demultiplexing apparatus
for demultiplexing multiplexed data where a plurality of
variable rate data were timeshare-multiplexed in a
particular multiplexing interval into a plurality of
original data, comprising:

a plurality of buffers for storing said

plurality of original data, each of said plurality of
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buffers having at least the storage capacity equivalent to
the maximum data length generated in said multiplexing
interval; and

delaying means for causing said plurality
of buffers to delay read of data from each of said
plurality of buffers for the time said corresponding to

multiplexing interval.

15. A multiplexed data demultiplexing apparatus
according to claim 14, wherein when said multiplexed data
stored on a storing medium is read and said plurality of
original data is demultiplexed, the delay time by said
delaying means is the time which is obtained by dividing

data length of said multiplexing interval by transfer rate

of said storing medium.

16. A multiplexed data demultiplexing apparatus

according to claim 15, wherein said transfer rate is the

maximum transfer rate.

17. A multiplexed data demultiplexing apparatus
according to claim 14, wherein when said plurality of
original data are demultiplexed from said multiplexed data
which is directly transmitted, the delay time by said

delaying means is the time of said multiplexing interval

itself.

18. A multiplexed data demultiplexing apparatus

according to any one of claims 14 to 17, wherein said
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a train of packets of Yariable length is formed for every
multiplexing unit of fixed data length and
wherein said multiplexing interval is a pack

interval.

19, A multiplexed data demultiplexing apparatus for
reading a plurality of data which were timeshare- and
multiplex-stored on a storing medium and for
demultiplexing the read data into a plurality of
original data, comprising:

a plurality of buffers provided in
correspondence to said plurality of original data;

reading means for reading data stored on said
storing medium at a predetermined speed; and

controlling means for temporarily stopping the
reading operation of said reading means when there i§ no

storage space area in at least one of said plurality of

buffers.

20, A multiplexed data demultiplexing apparatus
according to claim 19, wherein said controlling means
comprises a logic circuit which received a space absence
signal from each of said plurality of buffers and outputs

a read request signal.



