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The present invention relates to a data

multiplexing apéaratus for timeshare-multiplexing a
plurality of variable-rate'data and a multiplexed data
.demultiplexing apparatus for demultiplexing multiplexed

data into a plurality of original data.

4

So far, to tlmeshare multiplex a plurallty of
variable rate time sequencing data (for example,
compressed dlgltal moving plcture (or sound) data) and to
store them on a data storing medium,. a plurality of data
~generated in a patticular time of period were grduped
together (this grouped data is hereinafter referred.to as
a pack), a header was added at the beginning of the pack,

a code representlng a time was wrltten in the header, and .
thereby, the multiplexed.data-was generated, . To -
demultiplex the multiplexed data into the original data, S
the data_eransfer'rate of the data storing medium was

adjusted iﬁ accordance with the time.writﬁen at the pack

header. |

In the above mentioned conventional data
multiplexing methqd,-since a plurality of data gehe;a%ed
in a particular period of time was grouped together as a
multiplexing unit, the data length of the muitiplexing
unit varied, so,that when this multipleaed data was

stored on the data storing medium, the multiplexing unit
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could not be matched with the storing unit of the data

storing medium.

According to an aspect of the invention, there
is provided a data multiplexing apparatus for timeshare-
mﬁltiplexing a plurality of variable rate data,
comprising:
f“‘**‘————-—————____
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controlling means for timeshare-multiplexing

the plurality of variable rate data ip a multiplexing unit
of fixed data length.

In the data multipleaing apéaratus mentioned
above, since a control means is arfanged to timeshare-
multiplex a piufality of Qariable rate data in a
.multiplexing unit of fixed data léngth; the multiplexin§
unit caﬁ be matcheﬁ w;th the physical stofing unit of a
-dafa storing medium. Aa a result, the overhead.involved

in the stéring cohtrol 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
plurality of variable rate data were timeshare—ﬁultiplexed
in a multiplaging unit of fixed data length into a
pPlurality of original data, comprising:

a plurality of buffers provided in _
correspandencé to the plurality of originalﬁdata,

wherein the plurality.of buffers have at least a
storage capacity of the multiplexing unit of fixed data
laagth.

In the multlplexed data demultlplexlng apparatus
mentloned 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
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data for use ih-generating a multiplexing unit of fixed

. data length to generate a pack and a device downstream of
the multiplexed data demultiplexing apparatus does not
read this data when the pack is éepérated, even if-
'muliiplexed data is stored on a data storing medium and
the multiplexed Qata demultiplexing apparatus is arranged
to read the multiplexed data from the data storing medium,
the demultiplexiné apparatus can -read the_multipléxed data
for example at the maximum'traﬁsfer rate thereof and
thereby no abnormality will take place.

According to still anothef aspect of the
invention, theré is provided_a'mﬁltiplexed data
demultiplexing apparatus for demultiplexing multiplexed
.data-where a plurality of variable rate daté were
timesharé—multiplexed in a particular multiplexing
interval into a plurality of originai 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 equivaient to the maximum
data length generated in the multiplexing interval; and

delaying means- for causing the plurality of
buffers to delay read of déta from each of the plurality.
of buffers for the time.corresponding to the'multipléxing
interval. | |

In the multiplexed data demultiplexing apparatus
mentioned abov?, oriéinal data demultiplexed is stored iﬁ .

a buffer having at least the storage capacity equivalent
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to the maximum data length of data which can be genérated
in a mdltiplexiné interval and the data demultiplexed is
delayed in accordance with the multiplexing:intervai. '
‘Thus, sinée the multiplexed data'démultiplexing apparatus
‘can have a resistancg to the fluctuation of delays of daté
generation in the multiplexing ihterval, the multiplexing

apparatus does not need to consider such fluctuation of

delays.

Accordiﬁg to éurther aspect of the invention,
there is provided a multiple#ed data demultipiexing
apparaﬁus for reading a plurality of daté which were
- timeshare- and multiplex-stored on a storing medium and

fér'demultiplexing'fhe read data.into a plurality of
original data, comprising;

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

reading means for reading data stored on the
storing medium atla predetermined speed; and

controlling means for temporarily stopping the
reading operation of the readiné means when there is no

' storage'space area in at least 6ne of the piurality of

buffers.

#ccording to the multiplexed data demultiplexing
apgaratus mentioned above, since the.control}ing means
temporarily stops reading data from the storing medium in

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

—_—
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plurality of buffers, the reading operatibn of the storing
medium can be.controlled in a simple construction. In
addition, as long as the buffers have a storage space, the
reading operation'is continued. As a result, as much data
as possible can be prepared from the storing medium.

- Objects, features and
.advantagesof the preseﬁt invention will become readily
-apparent from the following detailéd description thereof
which is to be read in ‘connection with the accompanying

drawings, in which:

Fig. 1 is a block diagram showing a con§truction
of each embodiment of a data multiblexing apparatus and a
multiplexed-data demultiplexing apparatus!acéording-to the
invention;
Fig. 2 is a schematic diagram showing an example
_qf a pack generated by thé data multiplexing apparafhs 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
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 interval or a pack generation interval;

Fig. 6 is a schematic diagram showing the -

"fluctuation of read timing of time sequencing data from

the demultiplexing apparatus due to_fluCtuatién of delay
involved in data generation:in a multiplexing interval or
a pack generation interval;

fig..7 is a flow chart showing an example of

operation of data multiplexing apparatus of the embodiment

-of the multiplexed déta-demultiplexing apparatus of Fig.

4;-

Fig. 8 is a flow chart showing an example of a
process of a conventional data multiplexing apparatus for
dealing with the fluctuation of delay involved in data
generation in the multiplexing interval or pack generation
interval;

| Fig. 9 is 5 block diagram ;howing a construction
of still another embodiment.of a multipléxéd-data
demultiplexing apparatus according to the invention as
well as that of a multiplexing apparatus; and

Fig. 10 is a'schematic diagram showing an
dﬂeratioh of the éﬁparétus of the embodiment shown in Fig.

9 and £hat of the apparatus shown in Fig. 1.

Fig. 1 is a block diagram showing a construction
of each embodiment of a data multiplexing apparatus'and a

multiplexed data demultiplexing apparatus.'.For example,
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variable rate tlme sequencing data D1, D2, ..., and Dn
composed of compressed digital moving picture (or sound)
data are stored in code buffers M1, M2, ..., and Mn of the
dafa multiplexing apparafus. The variable rate time
.sequencing data contsin in itself a synchronization
signal, i;e., information with respect to dats read’
intervals for use with a device downstream of a
aemultiplexing apparatus which will be_described lqter;
IOutpﬁt terminals of the -code buffers M1, M2, ..., aqd Mn
are connected tolinput terminals E1, E2, ..., and En of a
switching circuit 2. BAn output terminal F of the
switching circuit 2 is connected to an input terminal of a
_header adding circuit 3. An output of the ﬁeadei adding
ciscuit 3 is sent to a variable rate data storing medium
DSM such as an optical disc. The variable rate data
storing_medium DSM is a storing medium which-can always
read data at any data transfer rate upitb the maximum
transfer rate thereof in accordance with a request from
the reading side. 1In ﬁhe embodiment shown in Fig. 1, the:
multiplexed dsta demultiplexing apparatus always reads
data from the data storing medium DSM at the maximum
transfer rate thereof.

‘ A control device 4 receives an output of a
multiplexing apparatus s&stem clockig aﬂd connects the
input terminals E1, E2, ..., and En of the switching-
circuit 2 to the outp@t términal F at a predetermined

interval one after the other. Thus, the control device 4
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successively and respectively retrieves the variable rate

:'time sequencing data D1, D2, ..., and Dn from the code

buffers M1, M2, ..., and Mn and groups the data for each
time sequence togeiher. (This grouped data is hereinafter

referred to as a packet). In addition, the control device

"4 causes the header adding circuit 3 to add a packet

header at the beginning_of each paeket (see Fig. 2). As
. described above, by slicing in a multipleriﬁg anit or _
'fixed data leﬁgth.a yar;able iength packet'train
periodically generated, ehe control device 4 generates a

fixed length pack. Moreover, the control device 4 causes

_ the header adding circuit 3 to add a pack header

containing time information at the beginning of each'pack
(see Fig. 2).

when the total data amount of a packee'train to
be packed is less than the multiplexing unit of fixed data
length, the control device 4 waits until the next patk
generation time rarher than'packing'fhe packet train.
When the total data_amount exceeds the multiplexing qnit.
of fixed data length, which is the data amount of one
pack, the control de;ice.4 generates a pack. At this
point, one pack contalns data of a plurallty of times.
However, the control dev1¢e ¥ controls the header addlng
c1rcu1t:3 so that the earliest one of the plurality of
times is recorded at the pack-header. Thue{.part of data
are sent earlier than the times they have. Although a.

| ’ ’
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packet header may be pfesent at_ﬁhe boundary of the back,
the. control devicé 4 may change ﬁhe order of packets which
are sent earlier than the times they have, or, group data
hav1ng the same time in the pack together so as to prevent
the header from belng divided. The timeshare-multiplexed
data which was packed is sent to the variable rate data
storing medium DSM.

A header separating circuit 6 of the multiplexed
data demﬁltiplexing apparatus separates a pack header-from
data being readifrom the data storing medium DSM and sgnds
the pack heade% to a pack time information storing cifcuit
7. 1In additiop, the header separating circuit 6 sends the
variable rateltime sequencing data D1, D2, ..., and Dn to
the input terminal G of the switching circuit 8. The
header §eparating circuit 6 also switches the connection
of the input terminal G of the switching circuit 8 and the
output terminals H1, H2, ..., and Hn in'response to fhe
separation of'the'packet header from data read from the
data storin§ medium DSM sb that the va}iable rate time
sequencing data D1, p2,...., agd Dn are supplied to the

'code buffers Si,'sz; ..., and Sn, respectively, and stored
thereip.

The pack time information storing éireuit 7
stores time information that a pack header contains and
sends the.timezinformétion to one input of'a comparator
10. The comparator 10 receives from the other input
terminal thereof an output .of the demultiplexing apparatus

10 \
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system clock 9. When the time which is represented with
thé pack time information storing circuit 7 matches the
- time which is represented with the system clock 9, tﬁe .
comparator 10 sepds a réad reguest to the data storing
medium DSM.

As described above, when one pack contains a
plurality of data having different times, the control
device 4 of the'data-multiplexiné appq;atﬁs records the
earliest one of the plurality of times at the pack header.
Thus, when the multiplexed data demultiplexing apparatus
reads a pack from the data storing-medium DSM at a time
recorded at the-pack header to retrieve the multip1e¥e§
data within the pack into the original.data, since fhe pack
also eariier conﬁainé daﬁa which should'be read at later
times, a device downstream of the multiplexed data
demultiplexing apparatus does ﬂot read this data. Aas a
result, the multiplexed data'demultiplexing apparatus
cannot continuously read data from the data.storing medium
DSM at the maximum transfer rate ﬁhereof. To prevent-this
situation, the storage-capaéity of the code buffers S1,
$2, ..., and sn is equivalent to the fixed data length of
multiplexed daté, namely the data amount equivalent to one
pack. This is becaﬁse the amount of data which is earlier
sent than ghe time at which it should be sent does not
exceed the data amount of one pack at most.h |

In the multiplexed data demultiplexing apparatus

11
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as shown in Fig. 1, the initial time of‘the_system clock 9
is set to time represented with the header of the first
pack. Thus, ihe éomparator 10 outputs a read request to
the éata storing medium DSM. Ac?ordingly, the variable
rate time sequencing data D1, D2, ..., and Dn contained in
the first pack are sent from the data storing medlum DSM
to the sw1tch1ng c1rcu1t 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 S1, S2, ..., and Sn, respectively. On the other
hand, the header separating circuit 6 outputs the pack
header of a pack preceded by'the first pack to the pack
time information storing circuit 7. The storing circuit 7
-stbres the time information contained in the pack heaae#.
When the tiﬁe'represénted.with the system clock 9 matches
the time stored in the storing circuit 7, the comparator
10 outputs a read request to fhe data sforing médium DSM.
Thus, the variable rate time sequencing data D1, D2,..,..
and Dn contéined in the pack preceded by the first pack
are sent from the data storing medium DSM to the switching
circuit 8 through the header separéting circuit 6. 1In |
such a manner, the variable rate time sequencing data bl,
D2, ..., and Dn divided into a plurality of packs aré
stored in the code bufféré, s1l, 82, ..., and Sn,
respectivély and retrieved into the briginal,variable rate
time sequencing data D1, D2, ..., and Dn.
Next,‘with reference to Fig. 3, the oéeration of
\' 12
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the embodiment shown in Fig{ll will be described. In Fig.
3, it is assumed that_there-are two channels to be
timesharé-multiplexéd for.Simpliciﬁy. In other words, in
the figure, there .are two variable rate time seguencing
data Dliand D2 as opposed to Fig. i. In this case, the
multiplexing apparatus side has two code buffers M1 and
M2, whileptﬁe demultiplexing apparatus side has two code
_buffers Sl and S2. The cpntrol device 4 6f.the data
.multiplexing apparatus éenerates the first pack by the use
. of a part Bl of packet tiain B which was conventionally
contained in the second pack as well as paéket train A.
Thereafter, the control device 4 sends the first pack to
the data storing medium DSM. Negt, the.cbntrol device 4
generates a second pack of fixed dat# length by.the use of
part Cl1 of packet train C which was conventionally
contained iﬁ.the third pack as well as reﬁaining part B2
of packet train B.. Then, the control Aevice 4 sends-the

" second pack to the data storing medium DSM. Thereafter,
the control device 4 genefa;es a third pack of fixed data.
length by the use of all phe'papk train D which was
conventionally contained in the fourth pack as well as
part El of packet train E which was conventionally -
contalned in the fifth pack. ‘Next, the control dev1ce 4
sends the third pack to the data storing medium DSM. -In.
the subsequent pack generation period, the cdntrol device

4 does not generate a pack. Thereafter, the control

13
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device 4 generates a fourth pack of fixed data length by

the use of remaining part E2 of packet train E, all the

‘packet train F which was conventionally contained in the

sixth pack, and part Gl of the packet train G which was
conventionally contained in the seventh pack. Then, the
control devicé 4 sends the fourth pack'to'the data storing.
medium DSM. In such a manner, the packs of fixed data

length are generated in succession and then sent to the

- data storing medium DSM:

As described above, since. the data length of
packs generated by the multiblexing apparatus of Fig. 1 is
fixed, this data length can be matched with the pﬁysical
storing unit of the data storing medium DSM. Thus, the
overhead involved in the storing control can be decreased.
In additiop, when data is reprqduced from the data storing
medium at raﬁdom, the waiting time.éan bé reduced.
Moreover, data search and intermitteﬁt'réproduction‘pan be
performed at high speeds.

The lower half of Fig. 3 represents variation of
storage amount of the code buffer Si of the demultiplexing
apparatus with hatched lines. As described above, data
which has a latér.ﬁime than it is actually read is written
to the code buffer S1. Howevér, sinée the storage
capacity of ‘the code buffer S1 is equai 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

14
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capacity or the code buffers S1, S2,l..., and Sn of the
demultipiexihg apparatus was the multiplexing unit of
fixed data length, which is the data amount of one pack,
the storage capacity can be larger than the data amount of
_one_pack; However, from size and cost points of view, the
storage capacity is preferably the data amount of one
pack.

| In-the'above_mantioned embodiﬁeﬁt, an optical
.disc was used as a data storing medium. Howe;er, it
should be understood that magnetooptical disc, a magnetic
hard disc, a digiral audio tape, or the like can be ﬁsed.

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 élace_in a paak of D3
aignificantly varies'depehding 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_demuitiplexeé multiplexed data, into
plurality of original_data pl, D2, and D3, remarkably
fluctuates as shown in Fig. 6.

Flg. 8 is a flow chart show1ng a process that
the multlplexlng apparatus performs to prevent underflow
from taklng place in the multiplexed data demultiplexing
apparatus dﬁé to a delay of data generation in the pack.

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

15 -
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timeshare—multiﬁlexed is n, that is, the number of
variable rate time .sequencing data is n. First, the
ahount of data to be transferfed on channel 1, N1, is
determined (in step éll). Then, the aﬁount”éf data to be
transferred on channel 2, N2, is temporarily determined
(in step S12). Thereafter, the delay time of the data of
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_apparatué side does not ovefflow.' fhus,
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 oh-chanﬁels 3 ;o n, N3 to Nn, are
determined. Thereafter, it is determined whether or not
the total amounts of data to be transferred, N1 to Nn, are
within the ﬁaximum data iength (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 ﬁo
Nn, exceeds the ﬁaximum'data length of the pack, ﬁhe'

~ amount of data on each channél;‘Nk, is decreased in such a
way_tha; eéch buffer of the demultiplexing apparatus does

not overflow.

However, in the process that the multiplexing

16
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apparatus shown in Fig. 8 performs, since the time
sequencing data of each channel to be processed is of a
vériable rate, the delay time of déta generation in the
multiplexing inter§a1 varies from interval to interval.
' Thus, the procesé becomes complicated.
fhe above mentioned problem can be- solved by
another embodimeﬁt bf the invention;l
Fig. 4 is a block dlagram show1ng a construction
of another embodiment oé a multiplexed data demultlplexlng
apparatus as well as that of a multipléxing_apparatus.
Variable—rate time sequéncing data D1, D2, ..., and ﬁn
composed of for example compressed digital ﬁoving piciﬁre
(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
signai i.e., information with respect to a data read
interval for use with a device downstream of a .
demultiplexing apparatus which will be described later.
Output terminals of the code buffers M1, M2, ..., and Mn
are connected to input terminals E1, E2, ..., and En of a
switching circuit 2, respéctively. An output terminal F
of the switéhing circuit 2 is connected to an input
terminal oé alheadér adding circuit 3. An output of the
header adding circuit 3 is sent to a variable rate daté
storiné medium DSM such as an optical disc. The variable
rate data'storiﬁg medium DSM is a storing medium which can
[ —
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always ;ead data at any rate of up to the maximum tfansfe:
rate thereof in accordance with a request of the reading
~./ side. 1In the embodiment shown in Fig. 4, the'mulﬁiplexed
data demultiplexing apparatus side always reads data from
the data storing medium DSM at the maximum transfer rate
thereof.

A control unit 4 receives an output of a

multiplexing apparatus system clock 5 and.connects the

input terminals El, E2,-..., and En of the swigching
circuit 2 to the output terminal F at a particular
interval 6ne after the other. Thus, the control unit 4
retrieves the variable rate fime sequencing data D1,

'D2, ..., and Dn frbm the code buffers M1, M2, ..., and Mn,
respectively and groups the variable rate data of each
time sequence together. 1In addition, the control unit 4
caﬁées the header adding circuit 3 to add.a_packet header
at tha beginning of each packet (sée.Fid. 2). Moreover,
the control unit 4 groups the packets of all the time
sequeaces together. Thereafter, the control unit 4 causes

- the header adding circuit 3 to add at the beginning of
each pack a pack-héader containing time information for
use in reading the pack (see Fig. 2). The timeshare-

: muitiplexedldapa with a pack header is Sent to the
variable rate data storing medium DSM.

A header separatlng circuit 6 of the multlplexed

data demultlplexlng apparatus separates a pack header from

data being read from the data storing medium DSM and sends
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the pack header to a pack time information storihg circuit
7. In addition, the header séparating circuit 6 sends the
variable raée:time sequencing data D1, D2, ..., and Dn to
an input terminal G of a switching circuit 8. The header
separating circuit 6 also switches the connection -of the
input terminal G of the switching circuit 8 and the outpﬁt
terminals H1, H2, ...,.and Hn in response to the
‘separation of the packet header from data read from the
data étoring medium DSM~so tbat the variable rate time
sequencing data D1, D2, ..., and Dn are supplied to the
code buffers S1, S2, ..., and Sn respeétively, and stored
therein. —

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

In additidﬁ, the comparator 10 receives from the other
input thereof an 6utput of the demultiplexing apparatus
system.;10ck 9. 'When the.time représented with thg output
of the pack time information étoring circuit 7.matches the
time represented with the syétem clock 9, ﬁhe_comparator
10 sends a read request to the data sforiné mediuﬁ DSM.

As described with féference to Fig. 5, -a
multiplekiﬁg 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.

.'dépending on.tﬁe length of data which prece@es thereof.
-

19 This Sheet Has Been Rep

L Ill!



Thus, as described with referencé to Fig. 6, the timing
for reading the plurality of variable rate time sequeécing
data D1, D2, ..., and Dn retrieved from the code buffers
51, s$2, ..., and Sn of the multiplexed data demulﬁiplexing
apparatus remarkably.varies.' Consequently, when the
multiplexing apparatus directly sends_mﬁltiplexed data to

the demultiplexing apparatﬁs, the data varies for the

" .multiplexing interval, which is the paék generation
interval, in the worst case. On the other hand, in the
case of the embodiment shown in Fig. 4, when multiplexed
data is transferred from the data storing medium DSM to
the demultiplexing apparatus, the multiplexed data varies

. for the time where the data length of a pack is divided by
the data transfer rate of the data stofing medium DSM {or
by the maximum transfer rate when data is transferred at
the maximum transfer rate). Thus, in the embodiment shown
in Fig. 1, so as to read-daﬁa from the code buffers-.S1,
S2, ..., and Sn even in the worst case, a read delay

_device 11 for delayihg data which is rea& from the code
buffers s1, s2, ..., and Sn for the timé 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 traﬂsfer
rate). 1In addition, the code buffers S1, S2, ..., and Sn

have the capacity of the maximum data length which can be
genefated in the multiplexing interval.

In the multiplexed data demultiplexing apparatus -
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shown in Fig. 4, the iniiial time of the system clecx.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. Accofdingly, 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 epparatus at the

maximum transfer rate thereof. 'The'multiélexed data
.demultiplexing apperatue.sends the data to the switching
c1rcu1t 8 through the header separating c1rcu1t 6. The
switching circuit 8 switches the variable rate time

sequencing data D1, D2, ..., and Dn to the code buffers

si, S2, ..., 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 stering circuit 7
stores time informatiqn.contained in the pack headef.

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.
Accordlngly, the variable rate time sequencing data D1,

D2, ..., and Dn contalned 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 S1, S2, ..., and Sn, respecti§e1y.
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Consequently, the variable rate time sequencing data D1,
D2, ..., and Dn divided into a plurality of packs are
stored in the code-bufferé 51, 2, .., and Sn,
respectively and then the original variable rate time

. sequencing data DI, D2, ..., and Dn are obtained.

The original data D1, D2, ..., and Dn obtained
are stored in the code buffers S1, S2, ..., and Sn héving
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 apparatﬁs can havé a resistance to the
fluctuation of delay of data generation in the
multipiexing interval. As a result, without necéssity of
considering the fluctuation of delay on the multiplexing
apparatﬁs éide, as shown in step S1 of fig. 7. the control
unit 4 of the multiplexing apparatus may only determiné
“each transfer data amount Nk of the variable rate ﬁime
sequencing data D1, Di, .++, and Dn corresponding to ihe :
channels 1 to n.

In the embodiment gs'jﬁst descfibed, the storage
capacity of the code buffers 81, S2, ..., and Sn of fhe
demodulatin§ apparatus was the méximum data length which
. can be generated in a mulfiplexing intefval, 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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However, from the Qiew points of the size and cost of the
apparatus, the storage capacity of the code buffers is
preferably the'maximum data length which can be generéted
in a multiplexing intervai.

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

The above mentioned problem can be solved by
stiil 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. In Fig. 9, the
ﬁame Parts as those in Fig. 1 are represented with the
same reference numerals. In other words, éince each

~

construction énd operation of the code bufférs M1, M2, ...,
and Mn, the switching circuit 2, the header adding.circuit-
3, the variable_rate data storihg medium DSM, the control
unit 4, the multiplexing_unit system clock'S, the header
separating circuit 6, the switching cigcuit 8, and the
:code bufférs-81, S2, ..., and Sn of Fig. 9 are ﬁhe éame 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 tb code bufférs si,

s2, ..., and Sﬁ'constructs a reading control means of the
\'
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data stérihg medium DSM. In other words, when the NOR
gate 12 receives a space-absence signal "1" répresenting
there is no storége space from any one of code buffers S1,
S2, ..., and Sn, the NOR gate 12 outﬁuts a read cancel
signal "0" to the data storing medium DSM. 6n 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, S§2, ..., and Sn, the NOR gate 12
,6utpt£s 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
spaée-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 médium 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 spéde-presence signal
"0" from the code buffer S1, the NOR gate 12 outputs the
read request signal "1" to the data storing medium DSM.
As a result, the reading operation of the data storing
medium DSM is_;esumed. In this manner, the Aata reading
operation of thq data storing medium bSM is controlled.

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

In the embodiment just descrlbed 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 modificetions may be effected.
therein by onelskilled in the art without departing from
the scope- | "of the invention as defined in the

appended claims.

of
In an embodiment/ the data multlplexlng apparatus of

‘the invention, since a plurality of variable rate data are
timeshare-multiplexed in e multiplexed data apparatus of .
fixed deta lengtﬁ, the multiplexing unit can be matched
with the physical storing unit of the data storing medium.
Thus, the overhead involved in etoring control of the data
storing medium can be reduced. In addition, when data is
teproduced.from the deta storing medium at random, the
waiting-time can be reduced. Moreover, data;search'and
1nterm1ttent reproductlon can be performed at high speeder

of
In an embod1mentl the multiplexed data demultiplexing

—_—
—

—
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‘apparatus- of the invention, since the data multiplexing
apparatus generates the multiﬁlexing 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 demultipiexing apparatus,
since thelbuffeis can store mﬁltiplexing unit of fixed
data length, no problem will take place.

In an embodiment?ihe multiplexed data demultiplexing
_appataﬁus of the invention, the ofiginal data
demultiplexed is stored in buffere having at least the
storage capacity of the maximum data length of data which
can be generated in a multlplexlng interval. 1In addition,
the data is read with a delay'corresponding to the
multiplexihg interval. As a result, the demultiplexing
apparatus can have a resistance to the fluctuation of
delay invol;ed in data generation in the'multiplexing
interval. Thus, the multiplexing apparatus side does not’
need to consider such fluctuation of delay.

- In an embodmentjofzhe multiplexed data demultlplexlng
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 wriﬁe time information to each pack header as
seen.in the priof art. In addition, since the apparatus
of the-present invention aoes not require eltime
. information etoring circuit and ; comparator, the

apparatus in simple construction can control the reading

26
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operation of the data storing medium and demultiplex the
original data which were multiblgxed. Moreover, as long
as there is a sﬁorage 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

lprovide a data multiplexing apparatus wherein the
multiplexing unit can be maiched with the physical storing
unit of the-daté 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 flucﬁuation 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 cons;ruction for demultiplexing data timeshare- and
multiplex-stored on a storing medium into a plurality of

original data.
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CLAIMS

- 1. A data multiplexing appératuslfor timeshare-

multiplexing’ a plu;ality of variable rate data,
éomprising: |

cbhtrolliné’means for timeshare-multiplexing
said plurality of variable rate data in a multiplexing

unit of fixed data length.

2. A data multiplexing appératus_doﬁprising:
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 circﬁit; and

a contrﬁlling circuit -for controlling said
switching circuit so as to succeséively retrieve said
variable rate data from gaid plurality of code_buffersL

wherein an output of said header addihg‘ciréuit
is supplied to a variable rate data storing medium and

wherein said controlling circuit timeshare- °
multiplexes a plurality of variable raﬁe 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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rate data retrieved from said code buffers for each time
sequence together to form a packet and controls said
header adding circuit so as to add a packet header at the

beginhing-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 headef containing time

information at the beginning of said pack of fixed length.

5. A data multiplexing method for timeshare-
nultiplexing 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 daéa where a plurality of variable rate data
were tlmeshare—multlplexed,

whereln said plurallty of variable rate data
are timeshare-multlplexed in a multlplexlng.unlt of flxed
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,'whérein 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.
6rigina1 data, cémprising; |

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 multipléxing unit.of fixed daté

length.

9, A multiplexed data demultiplexing apparatus
according to claim 8, wherein said multiplexed data is’
retrieved from a storing médiuh aﬁd wherein said apparatus
further comprises-a header éeparating circuit for

separating a header information from the retrieved data.

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

comprises a pack header and a packet header.

S 11, A multiplexed data 5emu1tip1exing apparatus

according to ciaim 10, further comprising:
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a pack time informatioﬁ 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 deétects matching of
said'timé information‘and said informatibn represented
with system clock, said comparator outputs a read request

of said storing medium.

14, _ A_multiple#ed data demultiplexing apparatus
for demﬁltiplexing multiplexed data where a plurality of
variable raté_data were_time;hare—multiplexed in a
particular'multiplexing inﬁervalginto a plurality of
original data, compfisihg:

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-qorrespopding 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 multiplexiné interval by transfer rate

of said storing medium.

16. A multiplexed data demultiplexing appaiatus.

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 multipléxed.data
which is directly transmitted, the delay .time by sa@d
delaying'meaﬁs is the time of séid ﬁultiplexing interval

itselff

18. A multiplexed data demultiplexing apparatus

according to any one of claims 14 to 17, wherein said

32 y
- This Sheet Has Becn Replaced

Nk




__—_____&———-’/—-‘

A,

multiplexed date is formed by a pack of fixed length where
a train of packets of variable length is formed for every
multiplexing unit of fixed data length and

wherein said multipleking interval is a pack

"interval.

19. - A multiplexed data demultiplexing'apparetus for.
reading a plurality of data which were timeshare-~ and
multiplex-stored on a storing medium and for
demultiplexing the read data 1nto a plurallty of
orlglnal data, comprlslng.
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
-reeding operafion of said teading means when there ie no
_siorage space area in at least one of said plurality of

buffers.

20. A multiplexed data demultiplexing apparatﬁs
according to claim 19, wherein said controlling means
compriseé‘a-logic circuit which received a space absence
signal froﬁ each of said plurality of buffers and outputs

a read fequest signal.
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21. A data multiplexing apparatus substantially as hereinbefore

described with reference to the accompanying drawings. .

22. A multiplexed data storing medium substantially as herein-

before described with reference to the accompanying drawings.

23. . A multiplexed data demultiplexing apparatus substantially as

hereinbefore described with reference to the accompanying drawings.

2h. A data multiplexing method substantially as hereinbefore

described with reference to the accompanying drawings.
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