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“aequiring a part of a bandwidth of a transmtting nedium before
communi cation. 15 TECHN CAL. BACKGROUND Nowadays, standardization is .
.proceeded for a bandw dth conpression gystemof a digital video signal and
“a& digital audio signal. The systemis called MPEG (Moving Picture Experts
G oup) and is divided into two groups, MPEGL subject to storage nedia at a
low rate and MPEQ 20 which realizes a high picture quality for broadcast -
and can cg;r%igﬁgg to different picture sizes. In MPER, because
conpr essi A3/90rR0i s variable for a picture size or a required picture

quality, the data size per ti nSPBCMACAPI@NIOr broadcast prograns and
contents. Further, in MPEQ, standardization is also proceeded for data 25

transm ssi.on system used for broadcast. In this transm ssion system one
programis called streamand the data size is variable in each stream

(variabl e ransmit a plurality of streans all

t oget her @ﬁ{%g&gﬂﬁf@miépgl ly, in the case in which a reproducing
apparatus to repr e heaRRieaag Gppadaus) ddts rétdfilSapperatQs andcddtani ze
with the 30 brpadcast ,station which nakes conpression, like in a case to

recei ve a tARSIRISSION GonpEol 3pRAratUs, cal | ed transport streamis used. In this
transport stream a device to make the reproduci ng apparatus possible to

i sochr oni [ Spa sing a paranmeter in the stream In the transport
stream t@m@&ﬁ itted with a fixed | ength packet (transport
streamppacket, 35 Thermebéw inediticiatrelates efs ar frdminitEaghapparadtus oo | S

al 50 tran%xngégxgﬂ

v"i‘dL,Q and gzmdio signals between digital video/audio apparatuses, -
acquiring a part of a bandwidth of a transmitting medium before

-communication.

15 TECHNICAL BACKGROUND
Nowadays, standardization is proceeded for a bandwidth
compression system of a digital video signal and a digital audio signal. The
system is called MPEG {(Moving Picture Experts Group) and is divided into
two groups, MPEG1 subject to storage media at a low rate and MPEG2
20 which realizes a high picture quality for broadcast and can correspond to
different picture sizes. In MPEG2, because compression ratio is variable
- for a picture size or a required picture' quality, the data size per time is |
variable for broadcast programs and contents.
Further, in MPEG2, standardization is also proceeded for data
25 transmission system used for broadcast. In this transmission system, one
program is called stream and the data size is variable in each stream
(variable rate) and a system to transmit a plurality of streams all together is
standardized. Especially, in the case in which a reproducing apparatus to
reproduce _ compressed video audio signals has to isochronize with the
30 broadcast station which makes compression, like in a case to receive a
broadcast wavé, a stream called transport stream is used. In this transport
stream, a device to make the reproducing apparatus possible to isochronize
is included, using a parameter in the stream. In the transport stream, the
data is transmitted with a fixed length packet (transport stream packet,
35 hereafter) and data necessary for isochronization is also transmitted with



‘t he sanme kind of packet. It is described in a reference, coding of noving
pi cture and associ ated audi o information Part” 1, System' of |SQO EC
Jnternational Standard 13818-1, Internagfional Technology. In the case of
transmtting a plurality of streams, it is possible to 5 vary the data size
per streamif necessary although the bandw dth of the entire transm ssion
mediumis fixed. It is possible to effectively use the bandw dth of the
determ ned_transm ssion nmedium by allocating a broad bandwi dth to a stream
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stream an rate are used,_ the_snoothing buffer nmenory is, guaranteed
not to overflow TRertdemwtherihand,dntbe cagednorhish brpadeasissignabis once
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bandw dt h_equal to the [eak rate. Because Dby once snoothing therate, it
becones ubeadawdsh for sransmissiomher recording has to be secured on the basis of
the maximum rate in the selected stream. For such a purpose, a method
15  indicating a buffer for smoothing a stream (smoothing buffer, hereafter) and
a bandwidth necessary for transmission or recording with a reading rate
from the smoothing buffer (leak rate, hereafter) is adopted in MPEG2. The

smoothing buffer memory size and the leak rate are shown by parameters

included in the stream.

20 In the method using smoothing buffer and leak rate, the received
stream is once stored in a smoothing buffer memory and is read from here at
the leak rate. As long as a smoothing buffer memory having a size
expressed by a parameter in the stream and a léeak rate are used, the
smoothing buffer memory is guaranteed not to overflow. Therefore, in the

25 case of being transmitted or recorded again, transmission or recording
becomes possible by securing the bandwidth equal to the leak rate.
Because by once smoothing the rate, it becomes unnecessary to secure the
bandwidth equal to the maximum rate which rarely occurs, the bandwidth
at transmitting or recording the stream with a variable rate can be

30 minimum and it is possible to effectively use a transmitting medium or
recordiﬁg medium.

Howeéver, because timing information of each transport stream
packet is deteriorated by once storing the stream in a smoothing buffer
memory, the reproducing apparatus of video and audio signals cannot

85 isochromize. Therefore, in the case of transmission or recording, timing



bandwi dt h ‘equal to the maxi mumrate which rarely occurs, the bandwi dth at
transmtting or recording the streamw th a variable rate can be 30
mninumand it is possible to effectively use a transmtting medi um or
récordi ng medium However, because timing information of each transport
stream packet is deteriorated by once storing the streamin a snoothing
buffer nmenory, the reproducing apparatus of video and audio signals cannot
35 isochraqnize. Therefore, in the case of transm ssion or recording,
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bus type art‘:razzlismlsgi)on medium which can reproduce the timing, there is P1394

interface. P1394 is a high speed serial interface for the next generation
multimedia which is studied at IEEE. It is described in the reference,
High Performance Serial Bus P1394/Draft 7.1v1".

15 P1394 is a transmitting medium of serial bus type and all nodes
connected to a bus have isochronized timing information..-When a transport
stream packet of MPEG2 is transmitted, the timing of each transport
stream packet is secured using the timing information.

An apparatus connected to P1394 (node, hereafter) is connected

20 in a tree structure having branches and a node having a plurality of
terminals relays the signal by outputting a signal received from one of the
terminals to another terminal. Accordingly, it is secured to arrive to every
node connected with data outputted from any node. As a result, P1394
works as a bus theoretically although it has a tree structure.

25 : However, because P1394 realizes a bus by relaying a plurality of
nodes, there occurs a propagation delay depending on the number of
relaying nodes as well as a propagation delay determined by the length of
the transmission medium. Further, in P1394, it is secured that a pluralit);
of nodes do not simuitaneously transmit, by that only one node assigns

30 buses.

Thus, an identifier to identify the node {node ID, hereafter) is
added to each node composed as a bus. The addition of the node ID is
automatically done by initializing a bus generated when a new node is
added to the bus or on the contrary, when a node is separated from the bus

85  (bus reset, hereafter). When a bus reset is generated, a node connected to



*cennected to a bus have isochronized timng i-nformation. When a transport
stream packet of MPEQ is transmtted, the timng of each transport stream
.packet is secured using the timng infogmati on. An apparatus connected to
P1394 (node, hereafter) is connected 20 in a tree structure having
branches and a node having a plurality of termnals relays the signal by
.outputting a signal received from one of the term nals to anot her term nal .
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used for outputting data which is unnecessary of real time are possible.

P1394 works on the basis of every 125 microsecond period (cycle, hereafter)

and is used for isochronous transfer at a first half of each cycle and for

15 asynchronous transfer at a second half. '

When a isochronization transfer is done, time ,(bandwidth) used
during one cycle is acquired in the node controlling the bandwidths before
communication. P1394 has a node controlling bandwidth used with

~ isochronous transfer and a bandwidth to be used is acquired from the

20 bandwidth controlling node. The node to execute a isochronous transfer
can transfer the data in a range of the acquired bandwidth and the data
transmitted with isochronous transfer is outputted as a packet specified by
P1394. In aisochronous transfer, it is possible to transfer real time data by
secure the transfer of the data size predetermined at every cycle.

25 The bandwidth to be acquired before transmission is a
summation of overhead parts such as a bandwidth necessary for
transferring the data in practice and a bandwidth necessary for transferring
the data added for propagation delay generated at data transfer and error
detection. In P1394, it is possible to use miixture of a plurality of

30 transmission rates and outputs signals directing their transmission rates for
identification before packet transmission.

Moreover, apart from MPEG2, a digital VCR for converting video
and audio signals into digital data and recording is being developed. In
this digital VCR system, a digital video signal is compressed and recorded in

35 a tape. Signal compression method for a high definition (HD, hereafter)



¢packet includes the node ID determ ned at outputting to the self |ID packet
5 and information whether the other nodes are connected to each termi nal
_or not. As for the node on the bus, the5tree structure conposing the. bus
“can be known by receiving and analyzing all of self ID packets outputted
fromeach node. In P1394, two kinds of transfer, a isochronous transfer
used for 10 transferring the data which is necessary of real time such as
a MPEQR transport streamor g _digital videq signal_and an a@énchronous
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included. In the node connected toa bus, the node state can be known by
15 reading out from a control register of another node and on the contrary the
node can be controlled by writing to the control register. ,.
It is thought to control transmission and reception of the
isochronous data, using such a control register. In such a case, a
transmission state or a reception state can be known by reading a register
20  for isochronous communication control. On the other hand, it is possible to
control to start or stop transmission or reception of the isochronous data by
writing a required value into the register.
When a MPEG2 transport stream is transferred using a
transmitting medium to communicate after acquiring a bandwidth before
25 transmission, like P1394, it is thought that the data rate changes on the
way of transfer and a bandwidth necessary for transfer exceeds the
bandwidth already acquired. Its example is the case in which the leak rate
varies into a large value by a change of a program during transfer. On the
other hand, when digital VCR data is transferred, it is thought that the
30 signal changes from an SD video signal to an HD video signal on the way of
transfer. Its example is the case in which an SD video signal is recorded
halfway of the tape and after that the recorded signal changes into an HD
video signal. When the tape is playbacked, the signal changes from SD
video data to HD video data on the way of playback and the data size
35 changes to twice. Thus, when the data rate changes, transmission



“identification before packet transm ssion. Mreover, apart from MPER, a
digital VCR for converting video and audio signals into digital data and
recording is being devel oped. In this-gégital VCR system a digital video
“si'gnal is conpressed and recorded in 3 a tape. Signal conpression nethod
for a high definition (HD, hereafter) television picture as well as
standard definition (SD, hereafter) television picture is also being

devel oped. The conpressed data size of an HD video signhal is twice as nuch
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In P1394, when data exceeding the data corresponding to the

previously acquired bandwidth is supplied to a bus, time required for
15 transmitting data which must transmit during one cycle for isochronous
communication exceeds the predetermined and assigned time for
isochronous transfer. When such a bandwidth overflowing occurs,
asynchronous communication can not be done because the time for
asynchronous communication is short. Moreover, when the time required
20 for isochronous data communication exceeds 125 microseconds, the bus
becomes impossible to work and- not only the data to be a cause but also all
isochronous data flowing on the bus can not continue transmission and
reception.
As explained above, when a transmitting medium which acquires
25 a part of a bandwidth of the transmitting medium before transmission is
used and transmission is done exceeding the acquired bandwidth, there is a
problem to interfere the other communications using the same transmitting
medium. . ' -
On the other hand, the apparatus receiving data through a
30 transmitting medium could receive an incorrect data when the rate of the
transmitted data changes to a large value. A first ei:ample is the case that
the leak rate changes to a large value when a MPEG2 transport stream is
received from a transmitting medium and video and audio signals are
reproduced from the received data or the transport stream is recorded. A
35 second example is the case that the digital VCR data changes from an SD
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sochronous communi cation control. On the other hand, it is

possible to control to start or stop transm ssion or reception of the
.isochronous data by witing a required ,yal ue.into the register. Wen a
"NPEG2 transport streamis transferred using a transmtting nmediumto
communi cate after acquiring a bandwi dth before 25 transm ssion, |ike
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data is lost, it happens to reproduce or record an incorrect data. Moreover,
in the case in which the receiving apparatus is Worki_xig, synchronizing with
a sync signal included in the received data, the isochronization could loose
and malfunction could occur.

Thus, in the case in which data is received from a transmitting
medium which acquires a part of the bandwidth of transmitting medium
before transmission and communicates and when the bandwidth necessary
for the data transfer exceeds the bandwidth which previously acquired in
the transmitting medium bandwidth, incorrect data could be supplied to the
transmitting medium and when the incorrect data is supplied to the
transmitting medium, the apparatus which is receiving this data induces
malfunction. It is a problem.

On the other hand, like P1394, in the case in which transmission
is done after acquiring a part of transmitting medium bandwidth before
transmission, the other apparatuses could commence outputting, stopping
the already starting communication and using the bandwidth which has
been used in the stopped communication. _

An example is the case in which while n first apparatus is
outputting data to a transmitting medium? a second apparatus tries to start
outputting data. When a bandwidth in which the second apparatus can
output the data is left in the transmitting medium, the second apparatus
can start outputting after acquiring the bandwidth. However, if the
necessary bandwidth is not left, it can not start transmitting. Accordingly,
the transmission can be started after the second apparatus secures the
bandwidth necessary for outputting, making the first apparatus stop to
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“data nore than that corresponding to the previously acquired bandwidth to a
bus. On the other hand, when the signal changes froman SD video signal 10
.,to an HD video signal and the data sizegincreases twice, there is arisk to
out.put tw ce data of that corresponding to the previously acquired
bandwi dth to the bus. In P1394, when data exceeding the data correspondi ng
to the previously acquired bandw dth is supplied to a bus, tine required
for 15 transmtting data which nust transmt during one cycle for -
i sochr onoudtP&knuni cati on exceeds the predeternined and assigned time for
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Fecei ved from a &1 ERSHRS (ther TANdVHRR 3 RBARRHORAFIBY < PeprRDE A
r epr oducectohiestibh erofxﬁczmthe.dmdato@nﬁécﬁeﬂetotd trasisiittiag e ediuns obmrlﬂe@l. A
- P1394, a bandwidth has to be acquired including an overhead such as the
propagation delay time, in addition to a bandwidth necessary for actual
15 transmission. '

In such a case, it is possible to acquire a bandwidth based on
maximum propagation delay time. However, if the bandwidth to be
acquired is determined on the basis of an assumed maximum propagation

~ delay time, because an extra bandwidth which is actually unnecessary is

20 acquired, the transmitting medium can not be effectively utilized and
therefore, there is a risk to prevent the other communications which are
originally to be able to communicate. That is, if the bandwidth is acquired
based on the maximum value of propagation delay, there is a problem not to
be able to effectively use the transmitting medium.

25 In a usual transmission apparatus, when information concerning
smoothing buffer memory and leak rate is given in the data, it is necessary
to analyze the data and extract information concerning the rate in order to
determine the transmission bandwidth or the recording mode and there is a
demerit that the hardware size at recording of the receiving apparatus

30 becomes large.

' Moreover, if the buffer at the receiving apparatus side overflows
or under flows, the data transmission becomes impossible and usually it can
not be controlled at the transmission apparatus.

35



35 second exanple is the case that the digital VCR data changes from an SD
7 video data to an HD video data when the digital VCR data is received from
_the transmitting medi umand video and audi o signals are reproduced or
recorded fromthe received data. In such a case, because the bandw dth
necessary for data transm ssion exceeds the acquired bandwidth.in the 5
transmtting nmedi um bandwi dth, the transmtting apparatus can not conti nue

a normal tr m _SSiLQl an incorrect data could be
transferre]af‘é]élﬂﬂ@ ﬁﬁﬂ!‘ﬁi‘qﬂ‘@{'ﬁmm When a transport streamor VCR data
received at the reqgi ¥4iRe HPFrobléms SddsepibeduaBve) af Qa8 et@_dnsm&ttix{;e case

i n which an inperfect 10  transport streamor an inperfect digital VCR data.

is recei v PR af e 1R @é@%&cﬂﬁl i%ﬁ¥$smvgpﬁ°ﬁd§p%§%aqs§l¢g_ﬁgmaﬁ‘ﬂs record
an i ncorr agt tydakmit, RSO YEHuiridy hNfartaTahebaddwidthhWhi@c )i trhASmARARF at US

I's working, synchronjzing with a sync signal includ IL.n.the received data,
the is_échrlaﬁawﬂm bstﬂratr@zﬁz@sgm %ﬁifm;ﬁwwremﬁegv&@u ngs

Thus, in the case bandhidth defedtion hRGEsVRE Héﬁé@tiﬁtg_t & At idth JofMBatdl M

whi ch acquires part of the bandwi dth of transmitting medi um before

transm ssilBRY; _Mﬁ@%@%uﬁhe bandwi dth necessary for the data
transfer exceeds t{gedaneiV BaRdwide edleMiativd Y nifedidl e icBlddlfting a
transmtting nedi ug:aband&hgt h, Fjégcorrect_ data cquld ge suppl bed to.the 20
transmi t t iBRFCREHIYURRRATIGH: Rt Hae | iapsmikting sngdiunsirgm the pandwddt
t ransnit t i gigpteitiduifom! the Faibii#tH detbitidh hfeam@eei ving this data induces
mal function. It is,a prabl.em e .
transmission condition judge means for comparing the necessary

bandwidth outputted from the necessary bandwidth calculation means and

the acquired bandwidth acquired from the transmitting medium bandwidth

and judging whether the necessary bandwidth exceeds the acquired

15  bandwidth or not;

transmission control means for outputting the data only while

the judge result outputted from the transmission condition judge means
indicates that the necessary bandwidth does not exceed the acquired
bandwidth; and |

20 transmission means for outputting the data outputted from the
transmission control means to the transmitting medium.

A data transmitting aiaparatus in accordance with a second
invention is a transmitting apparatus to transmit, after acquiring a part of
the bandwidth which a transmitting medium has, before transmission and

25  is characterized by including: :
~ bandwidth detection means for detecting a bandwidth of data
inputted to the transmitting apparatus; _

necessary bandwidth calculation means  for calculating a
necessary bandwidth at the transmitting medium from the bandwidth

80 detected at the bandwidth detection means;

transmission condition judge means for comparing the necessary
bandwidth outputted from the necessary bandwidth calculation means and
the acquired bandwidth acquired from the transmitting medium bandwidth
and judging whether the necessary bandwidth exceeds the acquired

86 bandwidth or not;



*On the other hand, like P1394, in the case in which transm ssion is done
after acquiring a part of transmtting nmedi um bandw dth before 25

_transmi ssion, the other apparatuses co#l d comence outputting, stopping the
dl ready starting communi cation and usi t he bandw dth whi ch has been used
in the stopped comunication. An exanple is the case in which while a first
apparatus is outputting data to a transmtting nedium a second apparatus
tries to start 30 outputting data. Wien a bandwi dth in which the second
appar gt us can out ptﬁaﬂshﬁssiahacdzﬂ:rcbl_eﬁieah? fob eoutpabting ttﬂ:iegdat{)aadié]ymv_ l}]ike
second appar.at can art outputting after acguiring.the handw dth.
rowever e tiesc folt, Btnltaf tibn fuf pifheaigion Oaielh JAEE mlahs
transnmi t t iindicates cihdit nthey , ndédessanya bamidsdidtin deos mot sexoeeddthd t acquited second
appar at us bsae“v;ﬁg I he 35 bandw dth necessary for outputting, nmaking the
first apparatus ?’op to 8 output. In such a case, it is necessary to
start ®ransm ssi onbafidwidtbhinformationh addiaganeans doxinddinghthdbaddimddth whi ch

has been ujql e I ] qui red
arrer ot PG, B6GAE BaRlRifey HERRHIR bidnal 10 Wbt WiphPisdlaltl 00
t o conf i r rbhief tranemissidni adibral aneans mg bandwidthhiadormatikr emdvautputsing he

r et ur,ni ng 19N, re L. 1.8 i f i t

bandw dt h othgiz a%u?%?%%ﬁ é"g@?’%%f"g h}ellléfealéﬁigs%? tgﬁgtﬁ%@ﬁ%r &nof?d%n a{(;:lgeui res

t he bandwitdahsmigsien centrohmeanssandpr obl em that a procedure necessary for

acqui npng the bandy,dishikSionIneSRTRF Sutputting the data outputted from the
bandwidth information adding means and added with the bandwidth
information to the transmitting medium.

A data receiving apparatus in accordance with a third invention
is characterized by that a transmitting apparatus acquiring a part of the

15 bandwidth of a transmitting medium before communication and,
transmitting only while the bandwidth of data to be transmitted does not
exceed the acquired bandwidth , provides with:

reception means for receiving the data outputted to the
transmitting medium from the transmitting medium;

20 transmission stop detection means inputting the data received by
the reception means and for detecting that the transmitting apparatus stops
outputting by detecting that the data does not arrive for a specified period;
and

processing means for processing to respond according to the

25 detected result which the transmission stop detection means detects.

' A data receiving apparatus in accordance with a fourth invention
is characterized by that a transmitting apparatus acquiring a part of the
bandwidth which the fransmitting medium has, before communication,
transmitting the data added with the bandwidth information while the

30 bandwidth of the transmitted data does not exceed the acquired bandwidth,
and transmitting only the bandwidth information when the bandwidth of
the data exceeds the acquired bandwidth provides with:

| reception means for receiving the data added with the bandwidth
information outputted fo the transmitting medium from the transmitting

35 medium; '



-On the ot her hand, when a propagation del ay dependi ng ona connection form
of the node connected to a transmtting nmedi um occurs |ike P1394, a
bandw dt h has to be acquired includingian overhead such as the propagation
"delay tine, in addition to a bandwi dth necessary for actual 15

transm ssion. In such a case, it is possible to acquire a bandw dth based
on maxi mum propagation delay time. However, if the bandw dth to be acquired

is determ ned on the basjs, of an a mred nmaxi num a n del a
because an extra bAFRRGIMSEioRIten dpgecgamgqepysdﬁg @égggﬁ?/aﬁga lee%iqlﬁﬁred
t he transnjld ydeeptiBa inhdardnd &r dwa@ﬁlﬁgtthavﬂhytwnsmxtﬁﬂgawatms@‘wps,

therelsarlsk? preve he othe i.cations which re ori 1y to
be abl e tof %@Wl@&t‘fﬂ 'rll?i’a etegtingst ﬁrﬁm ‘iﬁeﬁm@ a&'é'ﬁi? ‘gn t he
mexi num vahdigo®@f propagation delay, there is a probl em not to be able to
effectivel'y use the tran tting medium 25

su
transniSssi on appar Rapdwi ﬁ@ﬁ?ﬁ#ﬁ‘ﬂi i Spaxation: MmeaRss h%‘ﬂtﬁ’r% tgﬁf flata nenor y
and | eak radded with mbaﬁdwmhdﬁif@nmahoh&eaﬁ%aSeartmetx@ ﬂhﬁeaﬁﬂseaﬁ@t a and

extract in ormatlon con rn er order to dete t he

transni ssif9F BEPRRAERG eﬂeg’&n& § ﬁﬁ&@ﬁe&%" @ﬁ&r'?‘n‘%hat

t he har dweggphitEagat; ;{Igu:ordl ng of the receiving apparatus 30 becorres

| ar ge. Mbreover, |f ‘the buffer at, the receiv gwogﬁegltus m&g Lovvs or

o Oy O CRFAmeFIMLeEDS o prodssde  atyleast o

not beyocongrielofathealietelted raselli whidh the s AbkSssiGH stop detection means
detects and the bandwidth information separated at the bandwidth
information separation means.

A data transmitting apparatus in dccordance with a fifth
invention is a data transmitting apparatus in which a propagation delay

15 occurs depending on a connection topology of the apparatus connected to the
transmitting medium and a part of the bandwidth which, the transmitting
medium has is acquired before transmission and which is connected to a
kind of transmitting medium to transmit provides with:

propagation delay identifier holding means for holding a

20 propagation delay identifier determined by a connection topology of the

apparatus connected to the transmitting inedium; and

maximum transmission data size holding means for holding a
maximum transmission data size indicating a maximum size of the data
which can hold in a packet outputting to the transmitting medium;

25 and is characterized by that the propagation delay identifier
holding means ean read and write the propagation delay identifier through
the transmitting medium and the maximum transmission data size holding
means can read the maximum - transmission data size through the
transmitting medium.

30 . A data transmission control apparatus in accordance with a sixth
invention is what connected to a transmitting medium in which a
propagation delay occurs depending on a connection topology of the
apparatus connected to the transmitting medium and is determined by a
connection topology of the apparatus connected to the transmitting medium

35 and is a control apparatus for a transmission apparatus having propagation



9 -DI SCLOSURE OF THE | NVENTI ON To sol ve the probl ens descri bed above, a data
transmtting apparatus in accordance with a first inventionis a .
transmitting apparatus to transmt, afteé acquiring a part of the bandw dth
which a transmtting 5 nmedi um has, "bef dr#& transmission and | s characterized
by including: bandwi dth detection nmeans for detecting a bandw dth of data

I nputted to the transmtting apparatus; necessary bandw dth cal cul ati on
means for cal culating a necessary bandwi dth at the transnitti ng medi um from
t he bandwi delaylGdentifier t balding nmehns bendwildt b geswagation rdedas; idehsifieri Ssi on

condition | ng. i he neges wi dt h,.out put e.dfrom
t he necessg#éj&%g :ﬂMrb%t ﬁgé%ﬁgﬁpgﬁa nSWSaﬂg @ﬁd%{“’r%s'%%%gr ol

acquired f charadtierizediby providigg sith:um bandvvl dth gnddj udgi ng whet her the
necessary bandw dt s.the agquir andw dt h or, no m ssi on
control )r/reans f or h“%ﬁ@?’% ﬁlef"’ﬁlg ﬁ’ga"’l‘%ﬁg \kﬁ?l‘é’ntnﬁ& Pﬁdt?é’oioeg?uf’? the

out put t&®ed apparaﬂ(tjlscbnaashedd:mtha tcmmmihtmgmedgﬁnrrgang |3d| cates that the
necessary bandw dt a Lr andw

transm s>s/| on. means gor ou? ?ﬁ' N Hl%gggqg)ﬁtg%‘tef%n%hﬂ?P’Fgopﬁgﬁgﬂ?s& on
control rredﬂbm ddentifier aamdm@gonﬁheuanakrsimt resultansutputiedy fagpartheus in

accor dancegpit 3}1 h?ventlon is atransmtting apparatus to transmt,
after acquiring a par b:fl he bandwi dth which a transmtting nmedi um has,

bef ore transni ssi oidemfifier sdttinghameaner foredebting nthe dprepagadivani ddlay
detectjn {RAAHIdO" détetaThéd b9 WPRIVGERERE Rt8rmining means in the

propagation delay identifier holding means.

)i

3-&

A data transmission control apparatus in accordance with a
seventh invention is characterized by that in a data transmission control
apparatus in accordance with a sixth invention, the analyzing means have a

16  function to judge the connection form according to the maximum number of
relay apparatuses assumed from the number of apparatuses connected to
the transmitting medium.

A data transmitting apparatus in accordance with an eighth
invention is characterized by providing with:

20 measurement means for measuring the data size arrived ina
specified fixed period;

bandwidth determination means for determining the
transmission bandwidth from the data size measured at the measurement

means; and .
25 - transmigsion means for transmitting according to the
transmission bandwidth determined at the bandwidth determination

means.
‘ A data transmitting apparatus in accordance with a ninth
invention is characterized by providing with:

30 judge means for judging whether a transmission packet which
the receiving apparatus receives from the transmission medium has passed
the timing to be outputted from the reoelvmg apparatus or not;

a counter for counting up the value when the transmitting
apparatus transmits one piece of the transmission packet and counting

85  down the value when the judge means judges that each transmission packet



“inputted to.the transmtting apparatus; “necessary bandw dth cal cul ati on
nmeans for cal culating a necessary bandwi dth at the transmtting nediumfrom
_the bandwi dth 30 detected at the bandpigdth detection neans; transm ssion
condition judge neans for conparing the necessary bandw dth outputted from
t he necessary bandw dth cal cul ati on neans and the acquired bandw dth
acquired fromthe transm.tting nedi um bandw dth and j udgi ng whet her the
necessary bandw dth exceeds the acquired 35 bandwi dfh or not; 10

transmi ssilis passeddhe fiming tobe sutpuited fepm fhe aaeciving 9pR@AtESH he j udge

result outputted f souidifatibAMekaS IR dARRRIAY Ho e ReiiBERen kidieabes that

t he necessar andvm th does not exc& the acqui red bandw dt
%\d}t e

bandwi dt h eashdransmassion pagketrnthat the walvergpunted @éﬁhﬂn%ﬁ%@%ﬁ%ﬁ from

t he bandw&k@e&lgtégédlﬁlﬁﬁwugoaﬁ@e data out putted fromthe transm ssion
control nmeans as bandwi dth I nformation and_ out pytt| ng t he Qandw dt h

i nf or rrét i on whi | e tneasgHesiongneans foxfranugittingh 3GWBAEDHH 1 ol
means; Cth%& ansmission tingingdetet méaeaealé &éte?%ﬁﬂhbh%eéﬁ@ data out putted

fromthe ba information ad nmeans and added with the bandw dth

information to theft d&ﬁ%nﬁaﬁsﬁgﬂﬁ@ﬂl am)amtuﬁt 0 raecerdanss apishr at enth,
accor dancgnpbhtlof fshh' fhanduf Fttl.h% Napraraltas ok SrhASMIRING Ak AigifaANgstal ting

apparatus ,acquiring a part o
PP mp%tted atgevery packet and 1s characterized by providing with:
10 calculation means for calculating a delay time from the buffer

capacity provided in the receiving apparatus and the data rate of the digital

data inputted to the receiving apparatus;
judge means fox, comparing the delay time with a specific value
and judging; '

15 transmission time stamp adding means for adding the input time
to the receiving apparatus and the output of the judge means to each
transmission packet as a transmission time stamp which is timing
information which the receiving apparatus is to output the packet; and

transmission means for transmitting the packet added with the

20 transmission time stamp.

BRIEF EXPLANATION OF THE DRAWINGS
. FIG. 1 is a block diagram of essential parts of a transmitting
25 apparatus for transmitting data and a receiving apparatus for receiving
transmitted data in accordance with an exemplary embodiment of the
present invention. _ |
FIG. 2 shows a packet used when data is-transmitted using a
~ isochronous transfer of P1394 in accordance with an exemplary embodiment
30  of the present invention.

FIG. 3 shows each field structure of CIP header included in a
data field of a packet used in a isochronous transfer of P1394 in accordance
with an exemplary embodiment of the present invention.

FIG. 4 is a block diagram of an essential part of a transmitting

35 apparatus for transmitting isochronization data in accordance with an



15 bandwidth of a transmtting nedium before conmmunication and,
transmtting only while the bandwi dth of data to be transmtted does not
.exceed the acquired bandw dth, providep4w th: reception nmeans for receiving
the data outputted to the transmtting nediumfromthe transmtting nmedi um
20 transm ssion stop detection neans inputting the data received
by the reception neans and for detecting that the transmtting apparatus

stops outputti by detecti hat t he data .does not arrive for a specified
peri od; arﬁi‘eﬁ?ﬁgg’% Hggf%)li‘eﬁﬁft?&é?ﬁegmﬂ%“'r espond according to the 25

detected result WhEt@. t Be dHowrs s Haaitdvwidéh dRicesddryn teeanyuied eetlen A dat a
recei ving .apparatus.in cor ith a fourth,invention is chatacterized
by t hat alﬁ‘?‘g‘r}?ﬁ* }%.@Bﬂaﬂgfﬁigﬁ&lﬁ (rAgSmitted, m) a‘qug&%’é‘f‘?dvﬁv athi ch

t he transrgxebiplaryesibodidhet oD thopreseatitivétaén.on, transnmtting the data
added with the bangﬁ;dhh 1|1 nf or mat 1 on,.whi | etptghe 0 ban;ipvvi %r&l of. the
transnPtted data doee Rdt %&@é‘d’“{‘ﬁ‘é“"%cﬂﬁ T ARHEPY oL Rigres Pt ¢ ng
only the hehgnsidesi i ONMgimencovirtsttions bangdudodéines with dat exempleris t he

acquired ba (.dt h prvi des wit.h: reception nmeans for receiving the data
added vvitﬁmtlnﬁcﬁi %ﬁf&pﬁnrﬁ?"cﬂ%"ﬁ OBut putted to the transmtting medi um

fromthe transm ttFIG. 3showd altdnstruétiom s PCR arhich dpadegiztér tocomtrol
D e o7 Sha SSelpblag Rl S el B AR 12
dat a does embodibidénteoofithe presqrecinvertion. - :

FIG. 8 is a block diagram of essential parts of two transmitting
apparatuses when transmission nodes of the isochronization data are
switched in accordance with an exemplary embodiment of the present
invention. : _

15 FIG. 9 is a block diagram of essential parts of a transmission
control apparatus for determining and setting a propagation delay identifier
and a transmitting apparatus in which the propagation delay identifier is
set in accordance with an exemplary embodiment of the present invention.

FIG. 10 is a block diagram of a first example of a bandwidth

20 detection means in accordance with an exemplary embodiment of the
present invention. . :

FIG. 11 is a block diagram of a second example of a bandwidth
detection means in accordance with an exemplary embodiment of the
present invention. ,

25  FIG. 12 is a block diagram of a data processing means in
accordance with an exemplary embodiment of the present invention.

FIG. 13 is a block diagram of a transmission timing determiner
in accordance with an exemplary embodiment of the present invention.

FIG. 14 shows a structure of a transmission time stamp in

30 accordance with an exemplary embodiment of the present invention.

THE PREFERRED EXEMPLARY EMBODIMENT OF THE PRESENT
INVENTION

35 Exemplary embodiments of the present invention are explained
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bandwi dth i nformation separation neans inputting

t he

data added wth the bandw dth information received at the reception neans
and for separating the added bandw dthy gEnformation fromthe data and
“eutputting it; and processing means for processing to respond accordi
at least 10 one of the detected result which the transm ssion stop

detecti on neans detects and the bandw dth i nformation separated at the

bandwi dt h i nformati on separation neans.
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accor dancé:ehwmefemnghothﬂ/émwmgs s a data transnmitting apparatus in which

a propagation del a %_ﬁlttl Ie] t he
appar at us connect e ta&@ﬁi@éﬂg%&ﬁ&fiiﬁggﬁggli‘%? plg?eﬁﬁ tlﬁghgg’frrlldvm dth
whi ch the mrmmlulm@hﬁeﬁns&mmasp ary saahodimente Aokransritiing appgRatifd whi ch

S connect tLi t S €,
pr opagat i O?idfg ay | ent ﬁl}n ﬁf}%:’{g i ﬂrgre{lgﬁlgttg% [ﬁe‘?{éﬁﬁ I fgaﬁ\gfgp%aﬁ%ﬂt i on
del ay 5dernroeesemg1meam meraces@macfor exa |®@yemng ﬂet&plpgrfetgn%

connected

hol di ng neans

maxi mum s |b@eldav1dtlh detmmmm:eans d8a foodetecting thedrendvoidthof thedata lﬂﬁe

a nmaxi mum transm ssion aszelnlcatln

t tt
o opagat | GhealFy HiRith el eaBeC I 1 SRR R ke
propagat i dm m@mnsmmétmgrme@rglmﬂﬂé fromasdata bardwidth HSdetec

maxi myg t ra%%?at 7 gzlal d@@ézﬁm’ﬂ ﬁl%aﬁgll@ln & SRR s 03 Lon@fonk FEd LB A 103

transm ssi on

ze through ffansmtilng med um

0
t ransni ssifohcOBRarng awasmhanﬁwy&blb%ﬁebmﬁeﬁ at necespary bandwidth

15

20

25

30

35

calculation means 102 with acquired bandwidth 104 acquired from the
bandwidth which transmitting medium 114 has, before transmission,
judging- a transmission condition and outputting a judged result 111;
transmission control means 105 inputting the judged result and for
outputting the data outputted from data processing means 130 as data 112
to be transmitted according to the judged result; bandwidth information
adding means 106 for adding data bandwidth 109 outputted from bandwidth
detection means 101 to data 112 outputted from transmission control means
105 as bandwidth information and outputting it; and transmission means
107 for transmitting data 113 added with bandwidth information outputted
from bandwidth information adding means106 to transmitting medium 114.
Transmitting apparatus 124 is what is composed as a part of a receiver for
digital television broadcast or a digital VCR and data 108 inputted to
transmitting apparatus 124 is data received at a tuner 126 or data
reproduced at a playback apparatus 127. As the data 108, a signal such as
a MPEG2 transport stream or data of a digital VCR is inputted.

A receiving apparatus 125 for receiving data outputted from
transmitting apparatus 124 through transmitting medium 114 includes
reception means 115 for receiving data from transmitting medium 114 and
outputting; transmission stop detection means 116 for inputting data 119
received at reception means 115, detecting that a specified time data does
not arrive and outputting detected result 120; bandwidth information
separation means 117 for inputting data 119 added with the bandwidth
information received at reception means 115, separating bandwidth

xpﬂ %algf'é‘nté | e nhLe ﬁ%ﬁ”ﬂg&%ﬁﬂs GeS ShifhiflAkign S! 2€

t h:
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A dat a



sinvention is what connected to a transmtting nmediumin which a propagation
del'ay occurs depending on a connection topol ogy of the apparatus connected
to the transmtting nmediumand is detejrg ned by a connection topol ogy of

" the apparatus connected to the transmtting nedium35 and is a control
apparatus for a transm ssion apparatus havi ng propagation 1 2 delay *

i dentifier holding nmeans to hold a propagation delay identifier expressing
propagati on delay size of the transmtting mediumand is characterized by
provi di ng mfermation| 12 agdneuiputting; andl procegsimgemeamsetls dor inpaitong of
the 5 app dcfé% L L0 t‘#ﬂ}i 1,6

determ ni ﬁ%&%rrg%ns ap et or %%?ﬁ%ﬁ%ﬁg%g?ﬁéh@&ﬁ@g e %/?qggg I%llbﬁlsérl 16,

opagat | on
accor di ng mmgadgwidthegmlfqrm&ﬁmt tla‘ﬁ ?Mt thangwadik i agforeation and
i denti fi settis ' : t ' ifier
oo e PR BRSSO ARG el Y b P
i dent i i erRecgivingapparatus A28 ds whatda composed asenpan ofgpdigital (MCRior a
accor d?‘“c%el\éxﬁi@ioﬁi ¥Rk Anldy S80ciPEl dStd ’iﬁé%&%ﬁ%hﬁ&@ t@&#é}?&axh&é‘s&éﬁ a
transm ssi on control apparatus i1 n accordance w a sixth-rnvention, the
anal yzi ng #eamecerding apparatusdiZ8nr a seprodyeingarparatued28n f or m accor di ng
to the maxi mum numagr 2Oftrs Gl AWHIRP FhalitisS %%%isﬁﬁ?‘gjd TG NI a it

appar atuses connected to the transnittl ng [ ata transmtting
appar at us Yesenken of digitakyideo andeysie data, P1394 interface can be used.

10 When data 108 supplied to transmitting apparatus 124 is a
MPEG2 transport stream inputted from tuner 126 or playback apparatus
127, a necessary bandwidth for outputting to transmitting medium 114 is

o

calculated and acquired from a parameter indicating leak rate included in

the transport stream, before transmission. In the case of P1334, receiving

15 apparatus 125 receiving data from transmitting medium 114 and the other

apparatuses connected to the same bus as well as transmitting apparatus

124 can acquire the bandwidth and the bandwidth used for data

transmission is acquired from a node to control the bandWidth. When the

apparatus to acquire the bandwidth is other than transmitting apparatus

20 124, a leak rate of the stream is previously inquired to transmitting

apparatus 124, a necessary bandwidth is acquired based on the leak rate

obtained as the result and transmission is requested for transmitting

apparatus 214. The inquiry ‘of the leak rate or the direction of the

transmission can be done through asynchronous communication using the

25 same bus. The bandwidth to be acquired here is what indicates time used

in one cycle at data transmission and what a necessary bandwidth for

making a packet at transmission to P1394 described later is added to the
bandwidth which the leak rate indicates. : ‘

While transmitting apparatus 124 is transmitting a transport

80 stream, bandwidth detection means 101 detects a leak rate included in the

transport stream and outputs as a bandwidth data 109 of the data outputted

to transmitting medium 114. Necessary bandwidth calculation means 102

which received the bandwidth data ,109 of the data transmitted from

bandwidth detection means 101 calculates the stream actually used at

35 outputting to a P1394 and outputs as a necessary bandwidth 110 by adding



-invention is characterized by providing wth: 20 measur enent-
nmeans for nmeasuring the data size arrived ina specified fixed period;
bandw dt h determ nati on neans for det ein?' ning the transm ssion bandw dth
"fromthe data size nmeasured at the neaSurenent nmeans; and 25

transm ssion nmeans for transmtting according ' to the transm ssion
bandw dt h determ ned at the bandw dth determ nati on neans. A data
transmtting apparatus in accordance with a ninth invention is

char act er iseh d5/a pecessdiry pandwidtiBdata for makipgedgeadkefiad thamspissipmtp
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transmitting apparatus 124 when the judged result 111 is showing that

-

10 necessary bandwidth 110 is smaller than acquired bandwidth 104 because
. the transmission is thought to be able to continue without any trouble and
on the other hand, the stream inputted to transmitting apparatus 124 is
deleted when the judged result 111 is showing that necessary bandwidth
110 is larger than acquired bandwidth 104 because continuing transmission

15 could prevent the other isochrohous transfer or asynchronous transfer,
Bandwidth information adding means 106 is, supplied with a
transport stream 112 from transmission control means 105 and adds
" bandwidth data 109 which is the data supplied from bandwidth detection
means101 as bandwidth information and outputs it. At this time, while

20 transmission control means 105 stops outputting the transport stream, only

‘the bandwidth information is outputted. Transmission means 107
inputting transport stream 112 and bandwidth information 109 makes
transport stream 112 a packet and transmits it to fransmitting medium 114.
A packet structure of a isochronous transfer of P1394 is shown in FIG. 2.

25 ~ The packet used when the digital video and audio data are
transferred using P1394 is composed of a packet header 201 used for
discriminate the kinds of the packets, CRC (Cyclic Redundancy Check) 202
for the packet header added for detecting the error at the packet header at

. signal reception, a payload part 207, and CRC 205 for the data added for
30 detecting error at the payload part. Payload part 207 is composed of CIP
(Common Isochronous Packet) header 206 used for adding the kind of data
or the bandwidth information, a plurality of data blocks 204 including video
and audio data. Data 108 inputted to transmitting apparatus124 is called
source packet and is transmitted, being included in a part of the payload
35 part 207 as it is or being divided, as a data block having a fixed size.



-A data transmtting apparatus in accordance with a tenth invention is a
transmtting apparatus for transmtting the digital data inputted at every
packet and is characterized by providing with: 10 . cal cul ation
"means for calculating a delay time fromthe buffer capacity provided in the
recei ving apparatus and the data rate of the digital data inputted to the
recei ving apparatus; judge means for conparing the delay tine with a

speci fic val ue and islyd gin 15 transm ssion tinme stanp_ adding
means for addi ng t@ hmtgert 2AE iso composed eof idn pytep pdatat 293anindwdingut put
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shows a packet use IS trans I sochrono s transfer

of P1394 |h10<&t%:@¢dEN:@‘m1nndﬁu@>b@wapB@3 yn@m@agm the sowrcetnncket saent
I nvention i ﬁd@d % 5 &\.ﬁmfé&?lfb Haélieda k4 HIoIE c?ﬁ Qtf dlﬁé@?éggig% Ieﬁﬁﬂt)' n a

data fiel et. used i sochr onous er of ¢
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a bl ogl dixagaaMHY slire 2Rkt lzePMd dP¥ide; BPH isa;ﬁfcb NBacket BEATRG0% 1 O
transmtti ngmlaa%chr glt:ﬁgl:[ %;1(1)(? sgg}‘c% Lgcﬁ%cﬁésdgnﬁgadert Qased on the kinds of
data or not; DBC (Data Block continuity Counter) 306 which is a counter for
confirming continuity of the data block; FMT (Format) 307 indicating kinds
of transmitted data; and FDF (Format Dependent Field) 308 including
15 parameter necessary for each kind of data.

When transmission means 107 transmits a transport stream to
P1394, it is indicated by FMT 307 that the signal is a MPEG2 transport
stream and the bandwidth information showing a leak rate is transmitted
as a part of FDF 308. As for the other fields, CIP header 206 is composed,
20 including a suitable value and is outputted as a isochronous transfer packet.
In this case, if the data which transmission means 107 receives from
bandwidth information adding means 106 is a transport stream, a data
block is made from the transport stream and a parameter indicafing the
. leak rate is transferred as a part of FDF 308. On the other hand, if the
25 data supplied by bandwidth information adding means 106 is only
bandwidth information, a parameter indicating the leak rate is included in a
part of FDF 308 and only the CIP header is transmitted as payload part 207,

because there is no transport stream to be transmitted.-
Therefore, when the bandwidth of transport stream inputted to
30 transmitting apparatus 124 is larger ‘than the previously acquired
bandwidth 104, the transport stream can be stopped to output and it can be
prevented to disturb to continue isochronous transfer and asynchronous
transfer to the other apparatuses using the same bus. Moreover, because the
packet of only CIP header is always transmitted even while the data is not
86  transmitted, the receiving apparatus which received the packet can process



-1-4 exenpl ary enbodi mrent of the present invention. FIG 5 shows a bandw dth
necessary to acquire when isochronization data of P1394 is transmtted in
accordance with an exenpl ary enbodi nenj ¢of the present invention. 5

"FIG 6 shows a connection of the nodes apart by (N-1) pieces of relay nodes
in N tinme connections in accordance with an exenpl ary enbodi nent of the
present invention. FIG 7.shows a construction of PCR which is a register
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data 119 added Wlth gandw1dth information is outputted after confirming

10 the contmulty of the data block by using CIP header. Transmission stop
detection means116 which has received data 119 detects that transmitting
apparatus 124 stopped transmission by the information that the transport

stream has not arrived and outputs a detection result 120. In the MPEG2

~ transport stream, because the maximum interval among transport stream
15  packets included in the stream is determined, when the transport stream is

not received beyond this maximum interval, it can,be judged that
transmitting apparatus 124has stopped to transmit. Even while the

) transport stream is not received, it can be confirmed that the transmitting
medium is correctly working because the packet including only the CIP

20 header is réceived. On the other hand, when the packet is not received at
all, it can be thought that the transmitting medium or fransmitting
apparatus 124 is not correctly working.

bandwidth information separation means 117 is inputted with
the data to which the bandwidth information supplied from reception means

25 115 is added, separates into bandwidth information 121 and data 122 and
outputs them separately. When the data supplied from reception means
115 is only bandwidth information, bandwidth information 121is outputted.
The transport stream included in data 122 outputted from bandwidth

. information separation means 117 is recorded at a recording apparatus 128

80 or reproduced into video and audio signals at reproducing apparatus 129.

_ Processing means 118 processes based on detection result120
supplied from transmission stop detection means 116 and bandwidth
information 121 supplied from bandwidth information separation means
117. When detection result 120 indicating transmission stop of

86 transmitting apparatus 124 is inputted, processing means 118 directs to



- present invention. 25 FIG 12 is a block diagramof a data
processi ng neans in accordance with an exenplary enbodi nent of the present
invention. FIG 13 is a block diagramefy a transmi ssion timng determ ner
“i'n accordance with an exenpl ary enbodi nent of the present invention. FIG
14 shows a structure of a transmssion tinme stanp in 30 accordance with an
exenpl ary enbodi nent of the present invention. THE PREFERRED EXEMPLARY
EMBODI MENT OF THE PRESENT | NVENT] ON 35 Exenpl ary enbodi nents of

t he preseritop therivodis, beeawseppeither recording apparatas, 14fganogivea e0xerhgs. A
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actions can be prevented and malfunction is also prevented.

Processing means 118 is supplied with bandwidth information

121 from bandwidth information separation means 117 and watches the

leak rate of the transport stream under reception. Recording apparatus

15" 128 recording a transport stream can determine the rate at recording based

on the leak rate of the transport stream. While récording,i_s made receiving

the transport stream, if the leak rate of the transport stream under

reception comes to exceed the recording rate, it becomes not to continue a

correct recording. Therefore, processing means 118 outputs a signal 123 to

20  direct recording to recording apparatus 128 and can continue recording

action by stopping recording or varying the recording rate at recording
apparatus 128.

Even a packet not including a transport stream, because

identification information of transmitting apparatus 124 can be obtained

25 from the SID value included in the CIP header, it is possible to direct

transmitting apparatus 124 to stop transmission and when the apparatus

which acquired a bandwidth of transniitting medium 114 is receiving

apparatus 125 and transmitting apparatus 124 is stopping transmission as

a result of that the leak rate varies and the necessér.y bandwidth exceeds

30 the acquired bandwidth, it becomes pdssible that receiving apparatus 125

acquires a lacked bandwidth and makes transmitting apparatus 124 start to
transmit again.

When data 108 supplied to transmitting apparatus 124 is digital

VCR data supplied frqm playback apparatus 127, the bandwidth necessary

- 86 for transmitting to transmitting medium 114 is caicuiated and acquired



-15 transm ssion control neans 105 inputting the judged result and for
outputting the data outputted from data processing neans 130 as data 112 to
be transmitted according to the judgedoresult; bandw dth information adding
"means 106 for addi ng data bandwi dth 10& out putted f.rom bandw dth detection
means 101 to data 112 outputted fromtransm ssion control neans 20 105 as
bandwi dth i nformation and outputting it; and transm ssion neans 107 for
transmtting data 113 added wi th bandwi dth i nformation outputted from
bandwi dt h befove teansmnissidai, dgpending 006vhicht thenkinid of vigensigomh s1an SD
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out putting; and processing neans 118 | I'nputtin cted result 1%0
out put t ed FegAEr Addni sNecassary pandvaidih opalgalatipn raeans 102 which has

received bandwidth information 109 which is transmitting data from
bandwidth detection means 101 adds the bandwidth which is necessary

according to making a packet at transmission or the like to the data

15  bandwidth, in a similar way to acquiring the bandwidth before starting

transmission and the bandwidth actually used at outputting the data to
P1394 is calculated and is outputted as a necessary bandwidth 110.

transmission condition judge means 103 holds acquired

bandwidth 104 acquired before transmission, compares it with necessary

20 bandwidth 110 supplied from necessary bandwidth calculation means 102

and outputs judged result 111. Because it is thought that it gives no

trouble to continue transmission when judged result 111 is smaller than

occupied bandwidth 104, transmission control means 105 inputting judged

result 111 outputs the digital VCR data inputted to transmitting apparatus

25 124. On the other hand, because continuing transmission could prevent

the other isochronous or asynchronous transfer when necessary bandwidth

110 is larger than acquired bandwidth 104,transmission control means 105

deletes the inputted data te transmitting apparatus 124.

" Bandwidth information adding means 106 inputs the digital VCR

30 data from transmission control means 1056 and adds the bandwidth

information which is the data supplied from bandwidth detection means 101

as bandwidth information and outputs it. In this case, while transmission

control means 105 stops outputting the data, it outputs only bandwidth

information. Transmission means 107 inputting the digital VCR data and

35 bandwidth information supplied from bandwidth information adding means



“i Aputting bandwi dth information 121 from bandw dth information separation
means 117 and processing to respond according to these inputs. 5 Receiving
,apparatus 125 is what is conposed as agy p%rt of a digital VCR or a

“tel evision receiver and a received dati 2122 is supplied to an apparatus
such as a recording apparatus 128 or a reproducing apparatus 129. As a
transmtting nedium 114 used for transm ssion and reception of digital
video and audio data, P1394 interface can be used. 10 When dat a
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information, a data block is made from the digital VCR data and parameter

15 expressing a kind of video signal is transferred as a part of FDF 308. On
the other hand, when the data received from bandwidth information adding
means 106 is only bandwidth information, the parameter expressing a kind
of video signal is included in a part of FDF 308 and only a CIP header is
transmitted as payload part 207 because of no data to transmit.

20 | Thus, because the data of digital VCR data inputted to
transmitting apparatus 124 changed from an SD video data into an HD

video data, if the bandwidth necessary for transmission becomes larger than

the previously acquired bandwidth 104, the transmission of the digital VCR

data can be stopped and it can be prevented to disturb to continue

25  isochronous or asynchronous transfer of the other apparatuses using the

. same bus. Moreover, similar to the case of transport stream transfer,

because the packet of only the CIP header is always transmitted, the

receiving apparatus receiving this packet can process correspondingly.

Even if it is a packet not including data, identification information of the

30 transmitting apparatus is included in SID 301 and it is transferred to FMT

307 and FDF 308 that the data to transmit is digital VCR data and
information which the data is an SD video data or an HD video data.

At receiving apparatus receiving a packet from transmitting

medium 114, transmission means 115 receives a packet for isochronous

35  transfer from P1394 after confirming a packet header and outputs digital



- 30 stream bandw dth detection neans 101 detects a leak rate included in
the transport stream and outputs as a bandw dth data 109 of the data
outputted to transmtting nmedium 114. %kgcessary bandw dt h cal cul ati on neans

" 102 whi.ch received the bandwi dth data 109 of the data transmtted from
bandw dth detection neans 101 cal cul ates the stream actually used at 35
outputting to a P1394 and outputs as a necessary bandw dth 110 by addi ng
1 7 such as a necessary bandw dth data for making a packet at transm ssion
to the | eaRCRallata i1|19atoswmﬁ¢1alba\ﬁw1ﬂdx anfprnrdtion idhaddeddaftelt borfifmireg
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112 fromtransm SSI means | . .
Bandwidth information separation means 117 is supplied data to

which bandwidth information is added from reception means 115, separates
into bandwidth information 121 and data 122 and outputs them separately.

When the data received from reception means 115 is only bandwidth
15 information, only bandwidth information 121 is outputted. The digital
VCR data outputted from bandwidth information separation means 117 is
recorded at recording apparatus 128 or reproduced into video and audio
signals at reproducing apparatus 129, | _
Processing means 118 processes the data based on detection
20 result 120 supplied from transmission stop detection means 116 and
" bandwidth information 121 supplied from bandwidth information
separation means 117. When detection result 120 directing transmission -
stop to transmitting apparatus 124 is inputted, because recording apparatus
128 can not correctly record and also reproducing apparatus 129 can not
25  correctly reproduce, processing means 118 directs to stop these actions.
When effective digital VCR data is not received from the
transmitting medium, because not only there is no.data for recording or
reproducing but also isochronization information transferred together with
the data is not received, the receiving apparatus could loose isochronization
30 and malfunction could occur. When transmitting apparatus 124 stops
transmission of the data, processing means 118 directs to stop recording and
reproducing and worthless recording and reproducing as well as malfunction
can be prevented.
Processing means 118 inputs bandwidth information 121 from
35 bandwidth information separation means 117 and watches which kind of



- handwi dt h data 109 whi ch is the data supplied from bandw dth detection
means 101 as bandwi dth information and outputs it. At this time, while 20
transm ssion control neans 105 stops g,yt putting the transport stream only
“the bandwidth information is outputte Transm ssi on neans 107 inputting
transport stream 112 and bandw dth information 109 nakes transport stream
112 a packet and transmts it to transmtting nmedium 114. A packet
structure of a isochronous transfer of P1394 is shown in FIG 2. 25
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number ) S(the\handwmh aof |tmmmi‘htmg msdmmaim fs/revgiving apparatus 125 and
the kind of data changes to another kind and transmitting apparatus 124
stops transmission due to that the necessary bandwidth exceeds the

acquired bandwidth, receiving apparatus 125 supplements an insufficient
15 bandwidth and thus, transmitting apparatus 124 becomes to be able to start
transmission again. s
The variation of the bandwidth necessary for such a transmission
is thought to occur when the transmitting data varies from a MPEG2
transport stream to digital VCR data or vice versa. - Even when such a kind
20 of data varies, transmitting appa.ratus' 124 becomes fo be able to start
transmission again by comparing the necessary bandwidth at transmission
with the bandwidth acquired from the transmitting medium and judging a
transmitting condition.
" Because it can know a kind of data from the CIP header included
25 in the receiving packet, receiving apparatus 125 can vary a recording
method of recording apparatus 128 when the receiving data changes from a
MPEG2 transport stream to digital VCR data or vice versa or can stop
recording if the newly received data cannot recorded. -In such a case, it is
_possible to stop reproducing when a corresponding reproducing method is
30 switched or newly received data can not be reproduced. Moreover, when an
apparatus directing data transmission is a receiving apparatus 125 and
there is no need of continuing communication because the received data can
not be recorded nor reproduced, it is possible to direct transmitting
apparatus 124 to stop transmission. -
35 Even it has no bandwidth information adding means 106 and



-the node transmtting the data; DBS (Data Bl ock Size) 302 showi ng a data

bl ock size; FN (Fraction Nunmber) 303 indicating how the source packet was

di vided or not divided to nake a data blspck; QPC (Quadl et Paddi ng Count)
"304 indicating the nunber of bytes supplied to the source packet in order

to 10 adjust the source packet size - and divide; SPH (Source Packet Header)
305 indicating whether the source packet has a header based on the kinds of
data or not; DBC (Data Bl ock continuity Counter) 306 which is a counter for
confi r m ngbandwidthi inforanation sepasatien seamitl],Feansmitting spparadts ket ki nds -
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header ®206Reeeivingapparatug 12pdatects thestap of transmigsion fxpm transpibieged as
a isochro sf p t. s € yeniodubfdd ahAd MHagh predeafl SSi on
means 107 1 celfa\rl/;gg fl?gfn %?rﬁvm tﬁr(ih% orafrlgfi g%ﬂlfgddi nggjrreans 106 l?s a . '
transport walfametion. data bl ock is made fromthe transport streamand a

paraneter indicati Aedrfigriciin 6fBshdwidth AetéRidiCihedns Andddtadirobédsings. On
the other hand, ,if the 25 ata supplied by bandw dth i nformati on addi ng

means 106 m&aﬁﬁl’@dﬁmddbﬂo}"'nf ormation, a paraneter indicating the |eak
rate i included | W&, PRY tis0d fifdt SEEnpRd ofNd Yblbéle dGhErdi8a6f bandwidth

transm tte(ge as .payl oad part 207, because there is no transport streamto be
transmitt c@ete¢HBRARGANS: when the bandwi dth of transport streaminputted to

30 transmtting apxdd¥idéh ldtettion ahefhs tI0ANid bempbsvd @fsA Ynfiauaties
revent ed EVlgkeldel 289 BorenAmsIc eaRnEnabERerb i Zasy nehr onote
The inputted transport stream packet header of MPEG2 is
15 analyzed and information tab_lés such as a programming mapping table
(PMT) and an event information table (EIT) are extracted and held at an
information table holder 1. Program names, broadcast time, rate
information and the like are written in these tables.

Information about transmission rate, for example smoothing
20 buffer descriptor in the PMT is extracted at transmission rate information
extractor 2. The transmission bandwidth is determined based on the

extracted information at necessary bandwidth calculation means 102.
FIG. 11 is a second example of a block diagram of bandwidth
detection means. This is used when transport stream packet of MPEG2
25  has no transmission rate information or when the analyzing load in the data
is desired to reduce. The block 3 is a counter and the block 4 is a
bandwidth determiner in bandwidth detection means.101 shown in FIG. 11.
Counter 3 counts the data size (here, the number of data packets)-
one after another, supplied to the transmitter during a fixed period, for
30 example, a period as long as 24.576 MHz which is a working clock of IEEE
1894. Because the data packet size is a fixed number, that is 188 bytes in

" MPEG2 transmission, it is comparatively easy to find an average rate.
Bandwidth determiner 4 can catch the average rate per period
from the value counted by counter 3. The average rate is selected one from
35 a plurality of transmittable bandwidths which the transmitter has. At



-transfer to the other apparatuses using the sanme bus. Mreover, because the
packet of only CIP header is always transmtted even while the data is not
35 transmtted, the receiving appar at 4% whi ch received the packet can
process 19 corresponding to it. If Tt is a packet not including a
transport stream identification information of the transmtting apparatus
Is included in SID 301 and it is transferred to FMI 307 and FDF 308 t hat
the data to be transmtted is a MPEQ transport stream and the paraneter

i ndi cat i ngldteeminatiak ofatthe oframsmissivraban®widile Gtavsmibsiod, bendwaedti vi ng -

moans 115 JREROiE & Wik@e PF SR Bl BRI pbn A, ibaqbdrigl ' o
confi r m ngratbaevipahkelaigenbyra fived daten(fdr Exardphy) I8 timd= tHandhk avefagerat i on

i's outputt |k he ¢ Iy f a usi ng '
o P header a0 eahEht SEPRRATIAS dilpubifey"f bt tchin, Rlpahf WILE b 886l (70

119 de®ectjttenaluet foadeviationnef daipaantivgl tiddingt apd dhetlikers s seourebthe he

i nf or mat i t r m ha : t

detecti onoér%éésé&?{l 1@81.1&51?1‘%?‘%2 W@%nsgo& ? £lIs’f?Irhé‘%’ﬂs’\r[rﬂ%lb cg]t'j“gteJ ?ﬁéelﬁdrrgl)g mum

i nterval drendwidthnsseore requestninfSrmptiokeisstiamsinitted to)thédransmiasions

det er m ne the transport streamis not received beyond this maxi num

i nterval, PPECRR e | udged that transmitting apparatus 124has stopped to
transmt. Even whi [[het rata: raves pant betdivently knowen rhye dhe eahovier operatinn

confi ryped Rgh h nsm: Hsgg dj hs PEeid V. r g he
pac ketﬁ?ncﬁﬁlu | }11{.' gﬁ%ﬂ}%‘l% Zéﬁgh‘(éa%?gg .?f;q_\?Iecel i\/qa . c}!}ﬁe{‘%@@ﬁéﬁ%&?ﬁ%nd’
when the pRandwidth qasx be essily determined using it. The information concerning

' the determined data rate can be transmitted by newly writing in the table.

D

FIG. 12 shows a block diagram of data processing means. In data
processing means 130, the block 21 is a smoothing bﬁffer, the block 22 is an

15  arrival timing catcher, the block 23 is a time stamp generator, the block 24
is a time stamp adder, the block 25 is a transmission timing determiner, the
block 26 is a cycle time register (CTR) and the block 27 is a transmission
packet converter. ‘ '

The time stamp of the transmission is generated based onthe

20 counted value of CTR 26 which is a clock set the time among the
apparatuses connected to the transmission medium. Arrival timing when
each transport stream packet of MPEG2 is supplied from tuner 126 or
playback apparatus 127 is outputted from a decoder box of MPEG2 or the
like to the transmitting apparatus is acquired at arrival timing catcher 22.

25 Time stamp generator 23 latches the value of CTR 26 at arrival timing and
generates transmission time stamp, adding the counted value of the
maximum delay time between the designated transmitting apparatus and
receiving apparatus. Transmission time stamp is added at the top of the
data block. An example of the format is shown in FIG. 14.

30 : The inputted transport stream packet is added with the
transmission time stamp and is converted into a data block at time stamp
adder 24 after being stored at smoothing buffer 21 and then is converted
into a transmission packet in which a plurality of data blocks gather at
transmission packet converter 27. The transmission packet is sometimes

356 converted after dividing into some data blocks by the rate or the like.



-all, it'can be thought that the transmtting nediumor transmtting
apparatus 124 is not correctly working. bandw dth information separation
means 117 is inputted with the data togwhich the bandw dth information
“supplied fromreception neans 25 115 I s added, separates into bandw dth

i nformati on 121 and data 122 and out puts them separately. Wen the data
supplied fromreception neans 115 is only bandw dth i nformation, bandw dth
information 121is Qutputted, The transport streamincluded in data 122
outputted from banéWﬁtﬂ 3 showiagi blocke phingramsn ofeandramsmissione dawiwel at a

recordi ng &éﬂéﬁ‘ﬁﬁh&'ﬁ%ZSTﬁg bl@ék 8618 Qﬂléﬁﬂgut Birie Y g%ﬂﬂt at!lh‘é'lﬂoét Sﬁ!%s at

r epr oduci ng apparatus 12 roceSS|ng ns 118" procésses based
det ecti on asgumerz@l%&%bhsk?f Hn# transmissimolmipg soarolier; o’rl‘hﬁetamngle and

bandwi dt h a&fuawatﬂraﬁsﬂa&%eaumdl edr{dIMBRAIV ARt RERTIREE 0278%9%3&' on

means 117. \When detection result 120 I ndi cat] ng transm ssion, sto 35

t ransnift t | HgnSpYasianmedium igconisolied at tmnmm@m&siei@snmer s to
20 stop the works, RAGAYIImMBSUU hﬁ?‘PBd'lg% Pied lglfh AR 8thallh Walde

correct recordi ng aCtIOI’l nor re O Ucl ng appa

|ve a nor nal
r epr oduci nidieating theyeutpat timeecat the lﬁﬁ%lﬁGb@fteaé}brfé%tm P%Cliﬁ%t frepppimed from
5 transm ﬂalnl&g r I P%lg t e ng or
repr oduci n$g nor @gf%%%g%l P?ﬁ%%}}r@%h?gnt%ﬁ i [ ﬁ%ﬁfelq{hrnraen&s’%gﬂ#
stream i s Wliewithihe nrgsentohilRaya 1usgep a/ﬁia@ piket wasalrgady
di st urfged mmaﬂ@ﬁ{tmr&@w& be occur. - When transmtting apparatus 124

st ops
P The CTR values of the receiving apparatus and the transmitting

apparatus are the same because they are set so as to be equal against every
node connected. Therefore, the above judgment is enough only comparing
between two values.

15 Counter 31 counts down one by one for a data packet and counts
'up one by one at every time when a data packet is ,transmitted from
transmission packet converter 27 when output time judging unit 30 judges
to be already outputted". That is, the counted value becomes the same as
the number of data packets in the buffer of the present receiver.

20 Transmission timing controller 32 outputs a signal to control the output
timing from transmission packet converter 27 according to the output from
counter 31. That is, when the count value becomes large and almost
becomes to exceed a fixed value (concretely, the ratio of buffer size/data
packet size), the output from transmission packet converter 27 to the

25 transmission means is delayed. When the counted value approaches zero,
the output from transmission packet converter 27 to the transmission
means is advanced. Controller 32can be composed of a microcomputer and
software or the like according to the above concept. -

. Aécording to the above process, transmission timing determiner

30 25 can be controlled at the transmission apparatus so that the buffer at the
receiving apparatus side does neither overflow nor under flow. The
receiving apparatus can output a signal to a recording apparatus and the
like with a correct timing, without overflowing of the buffer in the receiving
‘apparatus, by outputting the signal with a timing described in the

35 transmission time stamp. The counted value is controlled so as to be as



-odtputting the transport stream processing neans 118 directs to stop 10
recordi ng and reproduci ng actions and worthl ess recordi ng and reproduci ng
_actions can be prevented and malfunctiengis also prevented. Processing
means 118 is supplied with bandw dth information 121 from bandw dth _

i nformati on separation neans 117 and watches the |eak rate of the transport
stream under reception. Recording apparatus 15 128 recording a transport
stream can_ determ ne the rate at recordi ng based on the |eak rate of the -

transport lugesn puwsible wildinm xgnge neide exseed hegphave firedypbie. SBY eam
if the | ea{fhi@ﬁé@@él, }tthsbﬁﬁﬁim%ft %15}.5( %@kgﬂ&dﬁi theCRRbIVA GRfEsS g_hgoxﬁégeed

the recording rate, | econes not to continue a cgrrect recording.
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st oppi ng r%@%{‘ﬁﬁ%ﬁyp%aryl ﬁgﬁ m&}ggg%&ggg&% 'r_e%rglr%gi ng agﬁgirﬂalt?us
.128. Even ecquxs linttheoreceiing dinparatys enopothe transarssioncmediumarnd ithe cat i on
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val e nol BiageHEABR Pkl ot BDt Bkiive ke e e hgh H3Rue Tor L BT
appar at-us pemodo stop transni ssion and when the appar atus which acquired a

bandwi dt h of transyjt ttih%g é&éﬂﬁ&me%ﬁﬁhﬁri e%ﬁiﬁbﬁ?ﬁeﬁp,paa?ﬂust%%?n%ﬂq?ﬁat t he

transnmitting apparatus 124 1S stoppl transm ssi on as_a_res

| eak rate 9ppaxatug A7 transmitiingisochannons datate deapsmiting medivm 408
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1 4 1s calculated and acquire
andwidth occupying means 403 and transmission/reception means 404.

FIG. 5 shows a necessary bandwidth to acquire when
15 transmitting isochronous data to P1394. The bandwidth of the isochronous
data is a bandwidth corresponding to a time determined by a total time of
time T1 from detecting that the bus is not yet used to requesting ownership,
a transmission time T2 necessary for that the request of the ownership of
bus arrives at the control node, a judge time T3 at the control node of
20 ownership of bus, a transmission time T4 necessary for receiving a judge
result outputted from the control node of ownership, an occupying period T5
of the bus before data transmission, time T6 for outputting a signal
indicating transmission rate of the data, timeT7 necessary for transmitting
a packet itself, time T8 for outputting a signal indicating transfer finish and
25  a propagation delay time T9 necessary for that the packet arrives at the
node controlling ownership of bus. o

In this bandwidth, the value other than T7 which is a time
necessary for transferring the packet itself is independent of transmission
_ rate and transmitting data size and is determined by the number of relay
80 nodes existing between the transmitting node and the node controlling the
ownership of bus. In P1394, because there is no need that the node
controlling the ownership of bus exists on the center of the connection, time
exceeding the packet transfer time is different from node to node. In order
to obtain time for each node, the location of the node controlling ownership

35 of bus on the bus must be considered. ‘



2% before transm ssion, depending on which the kind of video signal is an
SD video signal or an HD video signal. Because the digital VCR data is data
_having a fixed rate, it is possible tosdgterm ne the bandwi dth based on the
ki nd of video signal. Simlar to a MPE&R transport stream the other 5
apparatuses than the apparatus to transmt can also acquire the bandw dth.
In this case, the kind of transmtted video signal is previously inquired.
When transm tting apparatus 124 is transmtting_ the digital_ VCR data,

bandwi dt h- det ect i oAloweeNey, Fdenithisctime jscobigined asia yalug indepsadsng ol i s
an SD vi deghSlgabn it 1R dobtio] 2R0e UriAlerdith AHERMb SaBRN NI ukdd for

i nformation 109 of the data necessary for odtputting to transmtting medi um
114. Neceseesy nedeinprnected touthe: bus ivdsrgoodothaththen nmbercefemaaampam dwi dt h
i nformati o ' ‘] r; ) 4,1 ?q ARHYY Sehaah] ans
101 adds t é&%%\%&ﬁ{lﬂéﬁﬂ%cﬁnﬁg %{é%ggs%r%?/a%gcggérn | ngg(%y‘ogfm%l ng a p%gﬁgf at
t r ansmifssi pades beteeen; the transmission aods ansbthanede contgoling ewnershippit o
acquiring e bandwi dth before starting transm ssion and the bandw dth
actual |y used at outputting the data to P1394 is calculated and is
outputted. as a necdheaeforeanengideringthat: transmissippnneds $03; apartyfigan neans
103 hol ds ' ] ' : ' f49r- HTSB1 S5 es it
with nec esgg%ng%'ggﬁ%:%tbﬁnﬂ%h@%l{sﬂ rorr?qlﬁ%%:eresssar ya?’ﬁg%bw'Gg? ﬁﬁﬂﬁ

cal cul ati ol Hmassofl connaeiion ap shewpumy Gy Ssomipuds p pagked ard jusing theought
that iig 9i yemeRdicau8if the taRHhAYSf P18DAIRS idle WoRudedIBebtheFthdn 111 s
smal | er than occupl ed bandw dth_ 10 transm ssion control nmeans 105
i nput ti ng Pigkptdransfer 1s expressed by Eq. 1. :
Toh = (1.797 + N x 0.494) microseconds ......... (Eq. 1)
Expressing this value by a unit used for bandwidth control
inP1394, the bandwidth BWoh necessary for other than packet transfer
15 bandwidth(overhead bandwidth, hereafter) can be expressed by Eq. 2.
BWoh =88.3+Nx24.3 ....cccoonucirnvnnnnen (Eq. 2) ,.
The unit of the bandwidth used in P1394 is a value regarding a
bandwidth necessary for transferring a 2 bit signal at transfer speed of 100
Mbps as 1.

20 ~ Propagation delay identifier 405 is obtained from a connection
topology of the apparatus connected to transmitting medium 408 and the
overhead bandwidth can be determined as only one value by' the value of

- this identifier. Propagation delay identifier 405 held in propagation delay
identifier holding means401 is determined at an initial condition, based on

25 the number of maximum connections allowed for the used transmitting

medium. .
When the used transmitting medium is P1394, value
corresponding to an overhead bandwidth having 15 -relay nodes with 16
times of connections is set. On the other hand, maximum transmission
30 data size 406 held in maximum {ransmission data size holding means 402
expresses the maximum data size which can be included in a payload part
which is a data part of a packet for isochronous communication used at
P1394. Maximum transmission data size 406 used here expresses what is
equivalent to acquired bandwidth 104 described in the first exemplary
35 embodiment.



result 111 outputs the digital VCR data inputted to transmtting apparatus
25 124. On the other hand, because continuing transm ssion could prevent

t he other isochronous or asynchronous tga@nsfer when necessary bandw dth 110
IS larger than acquired bandw dth 104, transm ssion control neans 105
"deletes the inputted data to transmtting apparatus 124. Bandw dth

I nformati on addi ng neans 106 inputs the digital VCR 30 data from

transm ssion control. neans 105 and adds t he bandw d information.wRich is

the data supplied f%‘hﬁ?@_&i@ﬁ\fwtdb‘ie B %%?Oﬁ_gmufdiﬂq&strﬁamwsmls e

105 st ops CER foHHdtethiak shbRli PIGAS 6 th oo oot phrf Rriulifent Teans
st ops out pufting e data, | ut put s \ )

Transni ssi gryhehﬁ%% ambgh%m%ﬂg@ a%‘_‘ad iﬂckﬁll_n@ﬁdiaal_tna%ﬂaﬁg’aﬁlalﬁ% Hen
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signal is ZWehhdtHedash 8B ofhedBodHovbs da$a.INAkcdrdindlpNEHE bhrdwadtha part
of FDF308. Because the di.gjtal, V data has. a fi xed rate, %ﬁ%@?ﬁ@th sane

effect as &E5PESayfor aspugition befopefransnyysiogds & SUmmation Widlk ch an
SD vi dgg sir#eassaey whehllh \Yadket Hagiwg d SizeAwhicH 12hbytkshare hddeédizo tHe CI P
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' transmission and the above-mentioned overhead bandwidth.

FIG. 7 shows a composition of a transmission PCR (Plug Control

Register) which is a register for controlling isochronous data transmission

15 and is located in an address space which each node 0of P1394 has. The PCR

is a 32 bit register and is composed of a 1 bit on-line identifier 701 indicating

if the PCR is usable, a 1 bit broadcast connection counter 702 indicating that
transmission controlled by the transmission PCR can stop during

transmission, a6 bit point—toépoint conpection counter 703 indicating the
20 number of apparatuses which directed the PCR, a 2 bit unused field 704, a
channel 705 indicating a channel number used for transmission of 6bit
isochronous data, a 2 bit data rate 706 indicating a rate used for
transmission, a 4 bit overhead ID 707 correspoxiding to propagation delay
identifier holding means, and a 10 bit payload size 708 corresponding to
25 maximum transmission data size holding means and expressing the payload
size by a unit of 4 bits.
In the first exemplary embodiment, payload size 708 of the PCR
can be used as an acquired bandwidth 104.
The transmission control apparatus to-control transmission can
30 control transmission by writing values in the register and can know a
transmission condition at that time by reading the values in the register.
The transmitting apparatus executes transmission when a value other than
zero is written in broadcast connection counter 702 or point-to-point
connection counter 703, while on-line identifier 701 of transmission PCR is 1.
3856  On the contrary, when both are 0, the outputting is stopped. Only when



‘trransm ssi on nmeans 107, when the data received from bandw dth information
addi ng nmeans 106 is data added with the bandw dth information, a data bl ock
s made fromthe digital VCR data and gafanmeter 15 expressing a kind of
video signal is transferred as a part of FDF 308. On the other hand, when
the data received from bandw dth information adding neans 106 is onl y
bandwi dt h i nformation, the parameter expressing a kind of video signal is
included in a part of FDF 308 and only a CIP header i,s transmtted as

payl oad paPpitietp- meha%neﬁh%c@mtsrt 311p £handl brogdrast connectionrpemntesecause

the data ofodi g 12! (R RpIRAALULABUEIRE tRak 'S @%&%@Wcﬁéd‘%&% gfhanged

froman SD video, data i nto an HD vi deo dat a, bandw dt h necessary for
transmi ssi bransarission clapyap bmde@ﬁ%cammmuawuww%msm thea, the
transm ssi g misBRndi 0i tal VCR data can be stopped and it can be prevented
to disturb to continue 25 isochronous or g&;c ronous transfer of the

ot her dbpar at uses lﬁ?%s?hﬁr%@% NBY e & 40% cawdd; haveadeent
transport §ﬁ£ﬁ§;§ tﬁoarthcﬁfferé}ﬁC éiaéﬁtﬁbﬁ B_fcﬁeieﬁono th¥ntibfed! BtbeagBeni S
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transmit i dekaygidentifigrrholding amanmﬁ@infmd Fraxmem tuaasgiseonsdatq sigevi deo
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transmtti di,u : tra SS|on ans ,115 recelv acket, for
' sochr onoutheBang g@é’e&s gada'fé'gfa%ﬁmgrﬁnﬁgn% §§m S MAREWR g
out puts di grdrd¥mission data size 406 from maximum transmission data size holding

means 402 and adds 12 bytes to maximum transmission data size 406 and
acquires the bandwidth necessary for transmitting a packet of this size at
15 = data rate 706 included in the PCR, to obtain a packet size from the payload
size by the reason mentioned above. Bandwidth acqyiring means 403
‘reads propagation delay identifier 405 from propagation delay identifier
holding means 401 and adds the overhead bandwidth determined by
propagation delay identifier 405 to the bandwidth for packet transmission.
20 Bandwidth acquiring means 403 outputs the bandwidth acquired
~ from the above result to transmission/reception means 404 as a request for
bandwidth assignment and transmission/reception means 404 outputs the
received request for bandwidth assignment to transmitting medium 408 as
an asynchronous packet to send a bandwidth control node. As the request
25  result, the received packet is outputted to bandwidth acquiring means 403.
Bandwidth acquiring means 403 judges if the bandwidth was acquired from
the request result for bandwidth assignment. Transmission start can be
directed by writing in broadcast connection counter 762 of PCR or point-to-
point - connection counter703, based on the result of acquiring the
30 bandwidth.

Concerning the above procedure, an example of bandwidth
assignment aiming transmission of digital VCR data which is now under
development is explained below.

When the digital VCR data is transmitted using P1394, the data

35 is divided at every 480 bytes and is transferred as a isechronous packet.



-2-3 VCR data 119 to which bandw dth information is added after confirmng
continuity of the data bl ock, using CI P header. Transm ssion stop detection
.means 116 receiving data 119 detects tgat transmtting apparatus 124 has
stopped transm ssion fromno arriving of the data for a previously 5
determ ned period and outputs detection result 120. Simlarly to receiving
a transport stream it can be confirnmed that the transmtting nediumis
correctly working_ even if_for_a period the data.,is not received because the

packet i nchererdingdyi thecvaluecafid?2; which d88dwtesris expressad ramaripit weh t he
packet is WRbslRORIE 85 atlaxidn SrdonBBion ddla 426, Whefs Thé alge BRdi um

or 10 transmtting apparatus 124_1s not correctly vvorkl'n% Bandwi_dt h
i nf or mat i 48 bptasals & rvakue wehich B bytes phClBhender is addedcle thedinding
i nformati ggikdfaddastbg.om reception means 115, separates into bandw dth

informati on 121 and data _ 122 and, outputs them separately, \Wen the data
received from recegﬁpéﬂ’lﬁéhﬁﬁqqllmg @eansﬁ%maﬁapﬁ the valug L2 1efy1s on| y

bandwi dt h 4 p{SfiRihFahdthission \daks iR frohl Snaktighdid! tr¥EBmigdion A4k Wised from
bandwi dt h i nformation sepi%éﬁl on neans 117 1s rec§1r ded at_recordin
'&ng

d
appar at us holding meansotnaydend size V9¥tncinded iniRC mumplﬁ%sp#ob%d& ng

appar at us t}ds a'ﬁrd%%%Wn%&ﬁ%héﬁﬁyﬂfaﬂcﬁﬁéﬁi%%rtﬂﬁt aFRATRY, 1@9s SRR i on
20 ~result 120 s ssion stop detection neans 11 d

bandwi dt h QU 521}%@339%%%2 Qa‘féﬁ‘pfiwba}?dwasm ﬁ%gmﬁsuéra §J@Bg}fg{]i on
means 1§17.paMkep foteiseehidiizaisy datd 20SEHIN REthdl) al hARGWHRA RebeStay fof a
transmtting,apparatus 124 is ipgputted, becayse cordi ng appara . 128 can
not corr ecﬁqc}‘eg Iéﬁ’f?ndﬁfé“?gg’ enﬁgea'&g\a? 8% §§tai§q;;eg@60 Wé‘i“ n '
correct|y PER! 0OdechamdwidRhHetomEBAVD0L L8irt & PaindwHALS Ul LEKE P39 ns.
Vhen eff erEr on (fialt I1t‘aﬁ:|e y (%Q ig %gicla%i‘nréozti trrggg e\xl'ez«(ljt f168 IR/IIbBS. On the other
hand, the bandwidth becomes 1000, which is a half of 2000 when data rate
15 706 is indicating a transfer at 200 Mbps.
Bandwidth acquiring means 403 reads out a propagation delay

[

identifier from propagation delay identifier holding means (overhead ID
707) included in the PCR. Bandwidth acquiring means 403 has a
correspondence table of overhead pattern versus bit pattern of a 4 bit

20 propagation delay identifier shown in Table 1 and the overhead bandwidth
is found from the propagation delay identifier read out.

{Table 1} |
propagation delay identifier overhead bandwidth

25 0000 113 '

0001 137

0010 162

0011 o 166 -

0100 210
30 0101 | 235

0110 259

0111 283

1000 307

1001 332

36 , 1010 356



-transmtting nmedium because not only there is no data for recording or
reproduci ng but al so isochronization information transferred together with
the data is not received, the receivin %pparatus coul d | oose

“isochroni zation 30 and nmal function codld occur. Wen transnmitting
apparatus 124 stops transm ssion of the data, processing neans 118 directs
to stop recording and reproduci ng and worthl ess recordi ng and reproduci ng
as well as mal function can be prevented. Processing neans 118 inputs
bandwi dt h information 121161dm 35 bandwi dt h 88 ornati on separati on neans
117 and wat ches whi ch kini @6 2 4 digital quzdata t he signal under
reception is. Recording r 120 o¢ recordi ng ap% tus 128 has to be deci ded
depending on the kind of digital VCR data. Vg® the receiving data changes
froman SD video signal i i& HD vi deo signa r vice versa while it is
recording the receiving d i correct recordf ﬁ% 5 becones inpossible.
Recordisig can be continuedlby directing to s#®p recording or to change the
recording rate to recordi ng apparatus 128. Even if it is a packet not
including digital VCR data, because the identification information of
transmitting apparéﬂh&sﬁﬂmmonbéthbtowienb@hd baﬁdmétlﬁbﬁlzainédlmsimcrbsmw in

tr ansm sot BRLoRe dATa B0t Shich fth PRt s fn SaA R RE nodi um
114 is receiving apPhentpuint-2opeint ttd\mtkr W@306f thet B OB as Geand @ramdxtdser ki nd
bandw 1 - EoansaioRRREEEe To2 &1 BARREHERT B Ol G s bidRbed 35 chRECSSaTY

suppl enent theyothers mofleg ithan that directs to start transmission clears broadcast

_ connection counter 702, a different transmission can be made by using the
bandwidth used in the stopped transmission. At this time, the used
bandwidth is known from the propagation delay identifier included in the
156 PCR and the maximum transmission size.
A block diagram of a transmitting apparatus at such a switching

.,1(

of transmission is shown in FIG. 8. In FIG. 8, a first transmitting
apparatus 806 which is now transmitting is composed of propagation delay
identifier holding means 801 holding a propagation delay identifier 804,
20 maximum transmission data size holding means 802 holding a maximum
transmission data size 805, and. transmission/reception means 803
transmitting and receiving a packet between transmission/reception means
803 itself and transmitting medium 807. A second transmitting apparatus
814 which newly starts transmission is composed of transmission/reception
26 means 808 transmitting and receiving a packet between
transmission/reception means 808 itself and transmitting medium 807,
bandwidth acquiring means 809, propagation delay identifier holding means
810 holding a propagation delay identifier 812, and maximum transmission
data size holding means 811 holding a maximum transmission data size
30 813.

When second transmitting apparatus 814 stops transmission of
first transmitting apparatus 806 and transmits using the bandwidth which
first transmitting apparatus 806 was using, broadcast connection counter of
the PCR of first transmitting apparatus is cleared. At this time, bandwidth

35 acquiring means 809 of second transmitting apparatus reads out



-15 bandwi dth and thus, transmtting apparatus 124 becones to be able to
start transm ssion again. The variation of the bandw dth necessary for such
_a transmssion is thought to occur vvheg4he transmtting data varies froma
MPEG2 transport streamto digital VCR data or vice versa. Even when such a
kind 20 of data varies, transmtting apparatus 124 becones to be able to
start transm-ssion again by conparing the necessary bandw dth at

transm ssion with the bandwi dth acquired fromthe transmtting nedi um and

j udgi ng a prepagaition dejay ddentifien808beld e propagationdalay identdfier holding f r om
" o . : ] PN
415" D] Vot ok b S YOR A oA PO

125 can vary a recor recordi ng appar at us ) [

recei vi ng 886 a andarmezinhuom trappeEdssionardatar wsizet r8Gm beldii i t miaxu@mRmiat a or
Vi ce vers hshal iﬁh%’cﬁ%@ﬂ?&lﬁ%' ;néﬁ% y received data cannot

recor ded. at]]%n Such a case, 1t 1S %osm bl e 1o stop reproduci ng when a
corresgondi ng r epr duudbiis gases blecaiuses tls nodeil Doofcfirst tramsmitting appasatdat a can
notbe r enaReYS lelubBA $A'fb, 1 RRaRR: BPRRY BhiiRethol G5dmAGnEA! Rabd WAREASST ON
IS a receiVving appar a?_u_s %Eacangfﬁge&?e I'S go ngeg 0 cpn{-ll nul n

comuni cat has aeccmpesition sbowinvdd #iGa Zaandois Hranswifted dbyothe dsbduced,

g5 | PoSShirgulituf kbl S84 0d BA-RRRGHAL uppatanl ot i dpaRRPYES "
5 bandwi dt Rode{Brefefirss trangmitiingapparatys B06 whichhisniransmitting sthedasa 124
pr evenig T r pfohkd BecBivinig theWdta WhithAsditw 8eidphdWsHitte@tthd thdckiR@ RS D! € tO
CIP header. ' '
Thus, bandwidth acquiring means 809 of second transmitting
apparatus 814 locks for the bandwidth which the first transmitting
apparatus acquired and was using in a similar way fo the above-mentioned

15 usual bandwidth acquiring way, baséd on propagation delay identifier 804
and maximum transmission data size 805 read out from first transmitting
apparatus 806. The bandwidth found here, which has been acquired by
first transmitting apparatus 806, can be used by second transmitting
apparatus 814 after first transmitting apparatus 806 stops transmission.

20 . Although the data rate used when the bandwidth used by first
transmitting apparatus 806 is found is usually used reading out data rate
706 included in the PCR, because it can be known from the reception rate
when a packet for isochronous data is received in order to know the node ID
of first f;ransmitting apparatus 806, it is not always necessary to read out

26 data rate 706 included in the PCR.

Bandwidth acquiring means 809 compares the given bandwidth
acquired by the above procedure with the bandwidth which is similarly
acquired from propagation delay identifier 812 held i second transmitting
apparatus 814 and maximum transmission data size 813 held in maximum

30 transmission data size holding means 811 and is planned to use and when
there is any difference between the given bandwidth and the bandwidth
planned to use it is necessary to return an extra bandwidth to the control
node of the bandwidth or on the contrary, an insufficient bandwidth is newly
acquired. . _

35 In this case, when propagation delay identifier 804 readout from



-prevent to disturb continuing isochronous and asynchronous conmuni cation

ot her than communication using the sane transmtting nmedium 114. 5

Recei vi ng apparatus 125 detects the st of transm.ssion fromtransmtting
“apparatus 125, stops recording and reproducing and can prevent mal function.
A construction of bandw dth . detection neans and data processing neans is
descri bed bel ow. 10 FIG 10 is a first exanple of a bl ock diagram
of bandw dt h detecti on neans. Bandw dth detection neans 101 is conposed of
a i nfor matfixet teddenittinge rappaxatus 806nm1i ssaller rthitam | pfopagationn detay act or

Tt or mat | oepEier SLEIRA B pEARAROL" el Mo Bl ppitns Y $2TC A€
i nf or mat i csecond| Hwﬁmﬁ;tlageapuamSealé,MOMamm dalay ni@mrhrﬁaro B812abf e
nol der 1. < PFA81 3o ARIES, oB5ARGRT A LiTPho 1A, bIRSLEThD Wnfiakiiend | e

are wittenin X e la . ormati on ransm ssion rate,
exanpl & s rmpagagoaoieigy. fidentifiexs 804 pead ouh frare fwk transmittingt ailpaacatus

et or m nod (oo e 1A Bib FipaBelith dolay Medd IR GELEURIARON the' | ©
cal cul ati mmahgnltb@olm ofl thes baSSavdndhexmmlmum praplagakionti alglasm of
bandwi dt h ﬁ%hﬁ‘ﬂek%&@%ﬁﬁem@&hsb% ﬁs&ffﬂ 'h&(feaéb%%{ecﬁ]e ana 8‘5‘?1% of

MPER2 25 1has no tran SSI on |on or yzing' | oad
in the dataltheughsi different rvadue e:ouidné)ebwwlkem atsexeeryomdeeac@mdmgléom ock 4
s a d e
15 % ot bt BRI AS doBd AN e prtERKoA NAIRE Rprfcf Miliublod !
after anotlater issumdemlatetl.t o the transnmitter during a fixed perlod, f or

As mentioned before, the initial value of the propagation delay

identifier holding means is a value corresponding to the case the bus has a

maximum composition allowed by P1394 standard. Therefore, second
15 transmitting apparatus 814 which is given a bandwidth has an initial value
as a propagation delay identifier 812 and on the other hand, propagation
delay identifier 804 of first transmitting apparatus 806 can effectively use
the bandwidth which the transmitting medium has by comparing which
value is smaller and adopting the smaller one when the bandwidth is given
20 in the case when a smaller value than the initial value is written, by
~ checking the connection topology of the bus.

FIG. 9 shows a block diagram of a procedure when a transmission
control apparatus founds a propagation delay identifier. In the exemplary
embodiment, a  transmitting  apparatus910 is composed of

25 = transmission/reception means 907 for transmitting and receiving a packet to
and from a transmitting medium 906 and propagation delay identifier
holding means 908 for holding a propagation delay identifier 909. A
transmission control apparatus 905 is composed of analyzing means 901 for
analyzing a connection topology of the apparatuses connected to a

30 transmitting medium, identifier determination means 902 for determining
propagation delay identifier according to the analysis result, identifier
setting means 903 for setting propagation delay identifier 909 in
propagation delay identifier holding means 908 of transmitting apparatus
910, and transmission/reception means for transmitting and receiving a

85  packet to and from transmitting medium 906.



-30 exanple, a period as long as 24.576 MHz which is a working cl ock of

- | EEE 1394. Because the data packet size is a fixed nunber, that is 188

_bytes in MPER transm ssion, is conp ﬁatively easy to find an average
rate. Bandw dth determ ner -4 can catch e average rate per period fromthe
val ue counted by counter 3. The average rate is selected one from35 a
plurality of transmttable bandw dths which the transmtter has. At 2 6
determ nation of the transm ssion bandw dth, transm ssion_bandw dth

deternminer 5 sel ecAmalysis meaus081 receivesadlsofothensalfiliDpacketoaviniitedg a
rate whi chehg, Eé‘é %d@éoﬁ gbﬁégdlhor ﬁ% Eblb W tﬁféafﬂ%b? of P]ﬁl%‘ A anallpRside

average rate caug term ner 4 and in a range Whi ch can

absorb 5 ﬁrpet%aru@metqf they baws; gwing thet mformption inchuded dndthengelfilly. 71
secure the,s@laes! %ﬂéﬁﬂ?ﬁi@%ﬁy‘tﬁé%@ﬂ&hi’e thol @R gai mﬁa yRRdeS twhéls ! ud' ng

bandwi dt h 'secur e request rmation-1s transmtte to the transm ssmn
medi um® Tr@mmtanqam@l darmnpde dratweenyaryidure 9§ threnedas is dpadiansh

W t hout a a&i&gﬁﬂx 'vﬂﬁiéj% é\ﬁ‘iau%twa'OﬁfthyPoEﬁ@r RAdd! f&n‘tff?é%sdﬂtﬁfmﬁﬁht@@&dw dth

can be easi term ne usi n 1t e Informatli on concer ni ng
det er m nedm@apa 90Zrcaledatesca m@ﬁmﬁmtmep@gaﬁ@mdy lag whiehycouldaseur fome. FI G

12 shows gfé‘inﬂitﬁﬂ rx?ﬁ&h%r Qﬁtréleﬁf %ﬁéé 'a'%gtHEeB% gﬁtt@atﬁoﬁf ghg reans

130, the I's a_ spnoot hy ng buffer, i,s . an 15 arrival

timng catméns Mk and dodss the size jofet lsqmﬁrwde ridfly cnegessary210i s a
tine Si@%&ﬁﬂﬁé atliB6cHiboR6ls Fath Strankiidsioh Tused dd 'ﬂhfégvﬁ.'ﬁieer Te8etifiet he
bl ock 26 |3 cycle tine reqi % gr CTR) . and t%e block 27 is a transm ssi on
etermination means 90 etermmes ich the most appropriate
. propagation delay identifier is from the overhead bandwidth and outputs it.
| As the correspondence between the number of relay nodes and
the overhead bandwidth used in this case, for example, the values shown in

15 Table 2 can be used.

[Table 2]
the number of relay nodes overhead bandwidth
0 113
20 1 137
2 162
3 166
4 210
- B 235
25 6 269
7 283
8 307 .
9 332 -
10 356
30 11 380
12 405
13 429
14 453
15 477

3b



- packet converter. The time stanp of the transm ssion is generated based
~onthe 20 counted value of CTR 26 which is a clock set the tine anong the
apparatuses connected to the transm ss{gn nmedium Arrival timng when each
"transport stream packet of MPE®R is supplied fromtuner 126 or playback
apparatus 127 is outputted froma decoder box of MPEGQ or the like to the
transmtting apparatus is acquired at arrival timng catcher 22. 25 Tine
stanp generator 23 | atches the value of CIR 26 at arrival timng and

gener at es transni sThervalilee shoanpin Tadla@ atee noaintud valbes detexrhinedaxi num

del ay {1 Moo EbURER DPAESLARTEEUr h8VAd ELAO IR 1AL RrABARES SR INT

appar at us m SSIon

An exanpl enskareealéwlated usmgﬂﬁqm i ¥ isialzo possilde to calculate apmpagapm ed
transport dis
convert ed d?’?\ 3 a 8&39%% thikgct%@g ﬂgﬁéa%&eaééﬁggﬁ ]?Egr%el ng" s 1%3 at

snoot hbng omuiifedrus Indhis caseneven fdheanaionwm wumber afitelay siodas pmskmg in

which a ployr ghd husCls ‘Eﬁé%a?ié)% 9&{-&@&@@5%%%%& Eh:ﬁi‘%inegl il L er

27. The trAnSHT sslon pack I's Sone conver | ng into

some dat a handwkidth )‘BhDW@ indTablerl.t Ehe values shozvmur—'il‘@lelB azh ueed £ono1ﬂwc k

di fy | t put
time | udgl” §§ i *%Mt R fekhéld B fddReild bt patiiin of S bifHrirmagdioat ! P
transm ssi nafiexsat I31e propagasion delay identifier ganrbendetermived die

transr{b55|tﬁg dﬁ\,gget converter 27 to the 5 transm ssion nediumis control | ed

at transmssion timing determner 25,
Thus, identifier determination means 902 obtains the overhead

=

_)

bandwidth from the maximum number of relay nodes supplied from
analyzing means 901 and determines the propagation delay identifier from
the overhead bandwidth and outputs it. The overhead bandwidth can be

15 determined in only one value from the propagation delay identifier by
determining such a correspondence. ..

Identifier setting means 903 receives a propagation delay
identifier determined at identifier determination means 902 and writes in
propagation delay identifier holding means 908 of transmitting apparatus

20 910. The writing is done by writing procedure to the PCR, using an
asynchronous packet.

As mentioned above, an identifier determined by a maximum
connection topology allowed for P1394 is written as an initial value in
propagation delay identifier holding means 908 of transmitting apparatus

25 910. To change this value, it is necessary to analyze the connection
topology of the bus and know the maximum number of relay nodes.
However, because a isochronous data communication is possible even if the
propagation déiay identifier is used as it is an imitial value without
analyzing the connection topology of the bus, not all transmitting

30 apparatuses have to provide with analyzing means 901 of connection
topology, identifier determination means 902 or identifier setting means 903.
In this case, because a larger bandwidth than an originally necessary
bandwidth is acquired, it is impossible to effectively use the bandwidth
which the transmitting medium has.

35 It becomes possible to efficiently use the bandwidth which the



«Qut put tine judging unit 30 is supplied with tinme stanp val ue indicating
the output tinme at the receiver of each data packet fromtine stanp
generator 23 and holds them and then, ggympares each time stanp value with
“the present CTR value and judges if the data packet was already 10
outputted fromthe receiver. The CTR val ues of the receiving apparatus and
the transmtting apparatus are the sane because they are set so as to be
equal agai nst every node connected. Therefore, the above judgnent is_ enough
only conpaitangmstiing seding bas bgconnecting transmisgisnreoatra appsaatus 9n one
by one for tfat Geap QAUA! FAng 8 BYoriatiin QBAY iHbARAMRCRy @ data
packet is transmﬁ}at egh??%%nlt%reansm SSi or111 pgcge? convénr ?eér 3)/71 when oﬁﬁ)ut
time Judgumalumg pernpctionctapelegy ebithe appanatuses compeeted $o thedusount ed
val ue becoggs ’E?mi:% THUIRG WHBK 58 tBod, Mfg% itk f8f the
present recelver é%’ ﬁﬁﬁ?25|on #Fﬁﬁ%gé%ontro %eroégl ﬁqé a signal to
cont rol8 t heropagption: delpyiddentifier helding seanspolcthe transpitting anparedss di ng
to the out&ﬂn&m&%bﬁg BEeca'ﬁE@t ptoh g\ﬁ[@foﬁ ddlsy qaﬂﬂﬁﬁ!ﬁﬁiéfdﬁ GReERAs | ar ge
and al nost becones to exceed a f]xed value (concre ely, rati o of buffer
. si ze/ dat a fEREtitS thegugh i b}mpﬁtther@mﬁ @énbﬁﬁgsq%tw@z@&ssm@emrel 27 to
the 25 ”Q}B?ﬂa%ﬁ Oh B8 Bud, SitCR! BYEShIABE Lok e AN HYPALRIGRRIAAE hES

zero, the output romtransm SS1 on, pac ket converter to.t transm ssi on

means is Tegm e mheézeaweo@r@oﬁﬁogeaesdﬂt,anﬁt b claapsmattingd
sof t wafee Oépﬁ:h‘ﬁthéé%e lﬁ‘%ow"ﬂﬂwidb WRhaBawueyARACRIMANs 90! §f REnhectidie above
process, tran ssi,on h@ det erm ner 30 %g can, be.controlled at the
t ransmi ssi ’E?i?oiﬂﬁ? Adentifigp %%ﬂmwél%fm%n%@ her the dike agds i kpeames si de
does Inel t hﬁéssibi@rlfg' éﬁ%dtﬁfelyl Reer tHd Bundwidt @IHtl ithe tFRASMAHSs Gaediaw put a
signal to ﬁ‘ ebcor nw gh %r gt ggrrggpomﬂmce table between propagation delay

- identifiers and overhead bandwidths shown in Table 1.

15 A transmission control apparatus other than the fransmitting
apparatuses having a propagation delay identifier holding means could
write more appropriate propagation delay identifiers than the value already
set. Accordingly, when the bandwidth acquiring means acquires the
bandwidth as mentioned above, it is necessary to read a value at

20 propagation delay identifier holding means and find an overhead bandwidth
based on the read value. g

Further, the propagation delay identifier held in propagation
delay identifier holding means has to be the value used when the bandwidth
was acquired, for using at switching transmitting apparatuses.

25  Accordingly, a transm.ittmg apparatus which a propagation delay identifier
is set by the transmission control apparatus is restricted only to the
transmitting apparatus which does not transmit at the time. That is, a
propagation delay idenfifier can be set only when both-broadcast connection
counter 702 of the PCR and point-to-point connection counter 703 are zero.

30 The most appropriate value of a propagation delay identifier is
originally determined in one value when the connection topology of the bus

' is determined. However, to find the most appropriate value, the connection
topology of the bus is analyzed and all the number of relay nodes between

_ nodes and in some cases, the location of the control node of the ownership of

35 bus on the bus have correctly to be obtained. A complex analyzing process



f

-l .ke with a correct timng, wthout overflow ng of the buffer in the

recei ving apparatus, by outputting the signal with a timng described in
the 35 transm ssion tinme stanp. The cgugted value is controlled so as to
"be as .2 8 large as possible within ange not to exceed the above fixed
value. By this control, the nunber of data packets in the receiver buffer
becones maxi rrumvmthout overflow ng and it becones possible not to
interrupt the output in the receiving apparatus as many as possi bl e when
sone tr oubiseréquived utos donstdle ar precessing. apWdient thexer ave ibheapparsﬁusesi on

e, e 55455 bl bt A P i
transmi t t i vatuepfbamothesindtidl vahresonlytbasgdi mnﬂtunumher@ﬁappammsamwhlt:hi ng
ent1 11 or i She Bosh Beton Bt h pr opagat i on delay dentif]er 405,
maxi murh t ransm SSI dn BB3%,sitZe devidichbyrneatendiod thaltdthegnamtzexi ofirelay
tr anem o1 BOHEEbERMACHE Bir RS Ul dn GEE HE X S WRITBRE Buihls Yrbonmoctipn.
acquire vmhmeBSmustabﬁshﬁi t When the mumbersofi aodes Mmaaactedri@ ﬁmbwsdsh of
total “ti meatpr thad, 17, ShSEHbEE beCAPSRARE Pitedaold TarebiEhEiitagec B
r equest i ngneversexcepds (M- Z)rwhatavgs |conne¢tm;1 Rspokegyeisstakent ouAccmhngh@ imequest
ot SRR U GRSl ke B
recei vi ng delagdgentifier can be determmed regarding (M-2) which is the maximum
number of relay nodes of the number of nodes connected the bus as the
number of relay nodes. When M is larger than 17, the value 15 which is the
maximum value of the values allowed for P1394 is used. By setting a
15 propagation delay identifier obtained like the above, it becomes possible to
effectively use the bandwidth corhparing with the case propagation delay
identifier is not set at all, without taking a complex process, although the
bandwidth which the transmitting medium has can not be used to the full.
Thus, there could be a plurality of methods by which a
20 transmitting apparatus finds a propagation delay identifier and there could
be a plurality of transmission coht:;ol apparatuses to set propagation delay
identifiers on the same bus. Accordingly, in propagation delay identifier
holding means in which a propagation delay identifier which is thought to
be the most appropriate is written, a larger propagation delay identifier
25 thanthatis sometimes written. In such a case, it could be dangerous tha§
the bandwidth which the transmitting medium has can not be effectively
used. The above problem can be prevented by setting a propagation delay
identifier only when it is smaller than the value already set, comparing a
value now trying to set with the value already set.
30

AVAILABILITY IN THE INDUSTRIAL FIELD
~ In the first invention, data transmission is stopped by that the
data bandwidth inputted to a transmitting apparatus changes when the
35 bandwidth necessary for outputting to a transmitting medium exceeds the



-result outputted fromthe control node of ownership, an occupying period T5
of the bus before data transm ssion, tine T6 for outputting a signal
—indicating transmssion rate of the dayag tinmeT7 necessary for transmtting
a packet ‘itself, time T8 for outputting a signal indicating transfer finish
and 25 a propagation delay time T9 necessary for that the packet arrives
at the node controlling ownership of . bus. In this bandw dth, the val ue
other than T7 which is a tinme necessary for transferring the packet itself

i s i ndepenbepdwigth; acandred; before communicationnard @si  gesit ot 36 nossibde te

det erm ne naggp@ﬁ, f : BoseRicaibat ¢

transm tt??\ltg?“’r?gggoan t e%ngfgc}gﬁg%?\kt%r)_o-' i ng tﬁgbg&g%f@%ﬁ%aghg t-iur{iw%1394,
because t hepiagithefame transmittinganedigacontrol | i ng the ownership of bus

exists on the cent Fﬁtﬁé sbg@n&ﬂ{kﬂe‘?ﬁiedxﬂr&atﬁit ﬁﬁ&%ﬁﬂ&%ﬁbﬁﬁ%ﬁ?@ht% nsfer

time is different fromnode to no I'n order to obtal each node,

the | odat i ddtdobandwididy doputieddio anfrapsmitting mppsratis shanges whermdhe nust

be consid : ' Nt D bSal | ' :
i ndependeﬁltsé\lgﬁlwfd%1 %écégt'l nfagfd*%lﬁgtéclg tst r0 0_2} %ﬁ%ﬂfznigﬁhgm%g%ﬁp&aﬁﬁﬁ%esam
val ue is ubdadwisthegcguiredhefore sammunicagionhand @s,a resyls, §ds pospibie toe

mb f d hStd ' BHSof er of
nunber o ??é@eﬁv o’ @isBird Q&SP Std BSminfuhidatidh %fe %ﬁgfgﬁ%ﬁgggaﬁﬁ@

maxi mum rel ay 5 nodes between the transm ssion no _the, .
cont r ol | i nBsid&thesame transguittinganedige andanaddatipn o this, it ispessibeten node
603 apgy ! fifoFmNERe BddwRIth' Yebédidry VVRE" datP _ﬁ%n@ﬂﬁséi&n(%JQ Ricevasg Of

rel ay node 602 wt
y apparatus Ey transmitting the data bandwidth to be transmitted even while

the data transmission is stopped and apparatuses which received the data

. can work using this bandwidth information.
In the third invention, a state of transmission stop at the
15 tra_nsmitting apparatus is detected and a corresponding process at the
receiving apparatus can be done by detecting that any data is not received
for a designated period, when the data is received from the transmitting
medium.
" In the fourth invention, a state of transmission stop at the
20 transmitting apparatus is detected and a corresponding process at the
receiving apparatus can be done by detecting that any data is not received
for a designated period, when the data is received from the transmitting
medium and in addition to this, it is possible to do a corresponding process
based on the bandwidth information of the receiving data.
25 In the fifth invention, because the propagation delay identifier
- used at bandwidth acquisition and the maximum transmission data size can
be read from the outside through a ‘transmitting medium, a different
apparatus connected to the same transmitting mediwm can get the acquired
bandwidth and as a result, the procedure to acquire a bandwidth
30 accompanied with bandwidth transition when a different transmitting
apparatus transmits ‘using the already acquired bandwidth can be
simplified. ' _
In the sixth invention, it is possible to effectively use the
bandwidth which a transmitting medium has by that a transmission control
35 - - apparatus analyzes a connection topology of the apparatus connected to the



-N-times of connection as shown 'in FIG 6 outputs a packet and using the 10
value indicated in the standard of P1394, the tine Toh used for other than
packet transfer is expressed by Eq. 1.4Tfoh = (1.797 + N x 0.494)
“mcroseconds ....... .. (Eq. 1) Expressing this value by a unit used for
bandw dt h control inP1394, the bandw dth BWh necessary for other than
packet transfer 15 bandw dth(overhead bandw dth, hereafter) can be
expressed by Eq. 2. BWh =88.3 + Nx 24.3 ....... e (Egq. 2) The
unit of tHeabsmdtting medivh amdresioa propagatibnadalay ddentifier boaed windthe
necessary gy (o) ' ' I f . ps as
1. 20 Jﬁﬁly&irs rofpl)‘g%at I on gél%@uﬁé%@?ﬁ%&m&é@ﬂ?ﬁé&gﬁ%ﬂﬁ%@ﬂ :F(J)c%ﬁﬁ aﬁ@

* connect.i orsetdpundly outsidreof she apparatusdhmeugh the transamstingtmediumdi dsn 408

and the ov ag@{g er mRe High \ B%‘%ﬁﬂ : val ue
of this i oédns??@lgeéra ré&f&éﬁﬁgnﬁﬁeﬂ%&f‘@%&?’ L er (%%St rﬁe ?nm%flg%%hg? i on
del ay Bderhas bgr thatl therg iscatdagst pne deansmission xonteli apnaratus ondihe on,
based on . ' Is

transm ttizﬁg‘n%re |tu e{#at’ %é%?gg tr a%@%&? t n%g% | uﬁ}s%fﬁ%%ggﬂ%iﬁf?g?%e

cor r espondinggns ctoa Analxzena seonnectinndfarnn Ofi the appasains poarectodite teetines
of ConneCtﬂrﬁ§§miiﬁiﬁ§§necﬁﬁn£he ot her hand, maxi mum transm ssion 30 data

size 406 held in naXigumtrangm ssion data_size hol ding nmeans 402 expresses
the maxi num dat a siBethghpeventhnineention, uibelp PasEblsn o Riecively Wiechhe s a

s sl b Ry ey nSeie Tty ng b ¥ o rum

acqui red pawakentof apparetuses ennnected e ther transmitisng medi '
connection topology of the apparatuses connected to the transmitting
medium is analyzed.

In the eighth invention, a transmitting apparatus which is

15 unnecessary of an internal analysis of a digital signal can be gotten by
counting the data size and it is possible to reduce hardware and cost.

In the ninth invention, it is possible to control at a transmitting
apparatus so that the buffer at the receiving apparatus side does not
overflow or under flow, by adjusting transmission timing. the number of

20 data packets in the buffer in the receiving apparatus becomes maximum in a
range it does not overflow by controlling so as to take as large value as
possible in a range not to exceed the fixed value as a counted value and it is
possible not to interrupt the output in the receiving apparatus as many as
possible when some trouble occurs at the transmitting apparatus or on the

25 transmission medium and transmission packets do not arrive in the
receiving apparatus for a certain period. .

In the tenth invention, it is possible to output to a recording
apparatus at correct timing without overflowing of the buffer inside the
receiving apparatus, by that a transmitting apparatus adds a transmission

30 time stamp indicating timing which a receiving apparatus outputs fo the
data and transmits it and a receiving apparatus cutputs at the timing
written in the transmission time stamp.



« 30 The packet format used in a isochronous data transm ssi gﬂ!‘lﬂjjﬂuﬂlﬂgﬂg“ml
format as that shown in FIG 3 of the previous exenplary e
_.sizes and the nunber of data bl ocks inglkuded in the payload part are
“deternined by kind and rate of the transnmitted data. 5 Data of 20
byt es i ncluding packet header is added to the packet in addition to the

| sochronous dat'a. Anong these, what is held in maxi numtransm ssion data
hol ding means is a summation of 8 bytes of CIP header 206 and the data size
of the isochronous data. Accordingly, the bandw dth necessary for _

acqui si ti opefaseCcLATEDSsion is a summation of a bandwi dth 10 necessary

when a packet having 213| ze which 12 bytes are adged to the nmaxi num
transmi ssion data 34 a1§t¥¢1a$1§~mnge%vmra§u%awhemed for transm ssion and

the above- ment i oneghigv@atie #fhMaRttingt ﬂafﬁusassaowananﬁﬁm@% @At a
transm_ssi on PCR (Pl ug Cotrol ;eg:s I S arelst%{! or.
controPl i @QF%BErEnB% t §he 13 t@mﬁm}]{z ingc mediupy, baforeiar ess

space WI;I Q;?aﬁék%tsbs’fttﬁﬂﬁn&ftrﬁi@rﬁi’tﬂﬂ?ﬁ#dc lggﬁ 3 a ?2 bi t regi ster and isbI
conposed of a [ entifie icating . if s, usabl e,
a 1 bit broadcast 'ewﬂ‘@sitgoﬁetesﬁﬁpemwé éﬁo‘? eteeting 4 thand ‘gﬁg sdatn
controll eqnpﬁtﬁeﬂqotgag@%fgmgﬁn% atad;op duri ng transm ssion, a6 bit

poi nt -t o- pol nt connection ¢ un 3 |n atln ber .Of
appar at uses whi ch BPGeEERE0 (2;(86 %ﬂ’b atipgafhel 705

i ndi capi ngle%emarsmmndwmhr d:sgﬁdf ﬁﬁnbﬁﬁﬂﬁﬂg &ﬁe@nmiffr@m baidsbahdwidyls dat a,
a 2 bit dat te /06 | ndicat.i used for transmssion, a 4 bit
over head IOH 95 eEi &M t%ﬂﬁ%&g‘ﬁﬁlﬁﬁaﬂ%l ay
transnnssmn condition judge means for comparing an acquired
 bandwidth acquired from said transmitting medium with said necessary
bandwidth outputted from said necessary bandwidth calculation means and
15 judging if said necessary bandwidth exceeds said acquired bandwidth;
transmission control means for outputting saigd data only while
the judge result outputted from said transmission condition judge means
indicates that said necessary bandwidth does not exceed said acquired
bandwidth; and |
20 transmission means for transmitting said data outputted from
said transmission control means to said transmitting medium.

2. A data transmitting apparatus, wherein
said data. transmitting apparatus is a transmitting apparatus
25 acquiring a part of the bandwidth of a transmitting medium before
transmission and transmit it and comprising: - '
bandwidth detection means for detecting a bandwidth of data
inputted to said transmitting apparatus; ) -
necessary bandwidth calculation means for calculating a
30 necessary bandwidth for said fransmitting medium from said bandwidth
detected at said bandwidth detection means;
transmission condition judge means for comparing a acquired
bandwidth acquired from said transmitting medium with said necessary
bandwidth outputted from said necessary bandwidth calculation means and

35 judging if said necessary bandwidth exceeds said acquired bandwidth;
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-identifier holding neans, and a 10 bit payl oadsize 768 cogrlMHmeUHHIHHI
s %

maxi mum transm ssi on data size hol di ng neans and expressin
~size by a unit of 4 bits. In the first g¥enplary enbodi ment, payl oad si ze
708 of the PCR can be used as an acqui?‘ed bandw dt h 104. The transm ssion
control apparatus to control transm ssion can 30 control transm ssion by
witing values in the register and can know a transm ssion condition at
that time by reading the values in the register. The transmtting apparatus
execut es transm sstzmsnhigsion caltnel niches fohautpatiing said idate only vhidedcast

connecti on,counger 702 or . polnkt-£0o-poi.nt, connect.i.on_c er. 403, il e

ool ne. © e e vokute el 8P hL RS0 oAb Gufgs it © e

bot h are Gndidmesuthatt saidgnecessaop fechdvadtl déesn not &ckedosaid - aeypyivedit '

bonnectiorgago#l%n)téﬁﬁ, 703 is 0 and broadcast connection counter 702 is 1, the
e

appar at us %) than the apparatus directed start of transm ssion clear
up bro&dcast connebandwidduitfermatidnaattlingmeany farhaddingrssid dandwidth

Because pr i e ' dfd er 405 coul Ve

i frorent. g e BoREyBH HAbith Fescciivatitate W AR GE SURMIERLESAE

means 403 smiduirsamniissionardntdl mehne bhaddeutihliting andyi said bandsvidth

propagati on.del ay. i.dent; fie 5.held {in propagatiqn del ay ,dentifle

ol di g neieaton bl Aelf 4R Monft by TR Forl ey el fidhiseict

nmaxi mum t rmmtml_sm'eans;dauh si ze hol ding means 402. \Wen the bandwi dth is

acquirgd, bandw dt By ACAMWLROnBEARSoR A dBAY SalB HdtH Butputted from said
bandwidth information adding means and added with said bandwidth
information or said bandwidth information to said transmitting medium.

3. A data receiving apparatus comprising:

15 reception means for receiving said data sent from a transmitting
apparatus acquiring a part of the bandwidth of a transmitting medium
before communication and transmitting only while the bandwidth of data to
be transmitted does not exceed the acquired bandwidth to said transmitting
medium; '

20 transmission stop detection means for inputting said data
received at said reception means and detecting that said transmitting
apparatus stops transmission by detecting that said data does not arrive for
a designated period; and

processing means for processing to correspond according to the
25  detection result detected at said transmission stop detection means.

4. A data receiving apparatus as recited in claim 3,
wherein: R .
said processing means directs to stop a recording action to a
30 recording apparatus to record the received data when said transmission stop
detection means detects that said transmitting apparatus stops

transmission.

5. A data receiving apparatus as recited in claim 3,
35 wherein: . N PRT op

-~
This Sheet Has Been Reﬂ]aced THIS SHELET HAS BEEN '

-




-transm ssion data size 406 from maxi num transm ssion data mm}:ﬁﬂ"“ﬂgﬂmmm
nmeans 402 and adds 12 bytes to maxi mum transm ssion data si

acquires the bandw dth necessary for tratpsm tting a packet of this size at
15 data rate 706 included in the PCR, to obtain a packet size fromthe
payl oad size by the reason nmentioned above. Bandwi dth acquiring means 403
reads propagation delay identifier 405 from propagation delay identifier

hol di ng means 401 and adds the overhead bandw dth determ ned by propagation
delay identifier 4@8id pmshmdwamsrﬁirentsﬁmﬁep a repeodising actigf to a

Bandui dth AGANACLAG ERNSANZ. " MRS, AT LR Ao echEamgbe above

result to transms ecep |on e
assi gnment tramsmlsmsmtep detdctionapeans detaots thmsa:danansmwtsmg sppanadus
request fog %ﬁ%{]& s&si gnment to transmitting medium 408 as an
asynchronous pac 0 sénd a bandwi dth control node. As the request 25
result,Bthe received packet is outputted to bandw dth acquiring neans 403.
Bandwi dt h acquiri n s IIEQE ]ggg th was acquired fromthe
request result for g dﬁ%ég}slggg‘ﬁﬁea&%t on start can be directed
by writing | n broadeemtlmmewsufonre@xmsaldziata sPOR from potramsndttingi nt
connect i ong,. r Qgs | wi dt h.
Concer ni ng E(E)vge ‘3 roc d%rd%ﬂ%aélpgl}(% ]?h%a&qg %?ﬁg%ltsiggn qn I 'm ng
t ransmi ssi om titapsmissigdR teansmitting |@160\damad@dddév@mb dvgdth

expl al fipd Hbfitlatih hilg%g. BB b bl LARSHiLAAE' I, SbaRd, 1 he

data 3 Vg es an transtrerre i SOchr onous
packet . the acqmred bandw:ld h and transm1tt1ng only said bandWIdth mformatmn

when said data bandwidth exceeds the acquired bandwidth to said
transmitting medium and added with said bandwidth information, from
said transmitting medium;

15 transmission stop detection means for inputting said data
received at said reception means and detecting that said transmitting
apparatus stops transmission of said data by detecﬁng that said data does
not arrive for a designated period;

bandwidth information separation means for inputting said data

20 received at said reception means and added with said bandwidth
information and separating and outputting said bandwidth information
added from said data; and

processing means for processing to correspond according to the
detection result detected at said transmission stop detection means and at

25 least one of said bandwidth information separated at said bandwidth
information separation means.

7. A data receiving apparatus as recited in claim 6,
wherein:. _
30 ~ said processing means directs to stop a recording action to a
recording apparatus to record the received data when said transmission stop
detection means detects that said transmitting apparatus stops

transmission.
% 8. A data receiving apparatus as recited in claim 6,
F
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. 3.2 Accordingly, the value of 122, which 488 bytes is exerW“&HlﬂU“@JHm
of 4 bytes, is witten as a nmaxi numtransm ssion data size, I
of 488 bytes is a value which 8 bytes gfs CI P header is added to the

“dividing unit of 480 bytes. 5 Bandwi dt h acquiring neans 403 reads
out the value 122 which is a maxi rumtransm ssion data size from maxi mum
transm ssion data size hol di ng neans (payl oad size 708) included in PCR and

multiplies it by 4 times and it is known that the payl oad size is488 bytes.
Further, iwhesethound out that the value 500 bytes added with 12 bytes to

488 bytes is a siz . f | [ i I
further, a bandw d?ﬁﬁhgg‘é‘%g%?%a’?‘%g‘hg %%%%%%Htg sarzn% @oar?g?{g?%%{?\% t%giased on
t he val ue xefpraducingatappeoetias ctedeepiodueer theharepetvedi dlataberhers saddo,

using-ab LAk DRI s . | ijn%gé | a
transfer Z‘E}%gﬁ%égg.s%&ag%e lgtﬁﬁgé%%ﬁg@c?ﬁ*éﬁ%%%%%ﬁs%ggo %SGS whi ch
is a hdl f stbpedoansmesodat a rate 15 706 is indiccating a transfer at 200
Mops. Bandw dt h acquiring neans 403 reads out a propagation del ay
identifier from propagation delay-identifier holding means (overhead ID
707) included in tReAnrta meeiying apparafusdseecitedin cim Bas a
correspondﬁﬂgﬁ?ihgbl e of overhead pattern versus bit pattern of a 4 bit 20
propagati on delay identifier shown in Table 1 and the oyerhead bandw dth is
found from the propaisbprosassing aeantcdireetodp chaage autecordingbandwidthpagat i on

‘;‘i'ga% Oig‘ile g irbb&diny %@?ﬁ%{?@% ?%&EH the received datla6 %ccordixfé)%’ bandwidth
information supplied from said bandwidth information separation means.

10. A data receiving apparatus as recited in claim 6,
wherein:

15 ' said processing means acquires a bandwidth again from a
transmitting medium when said transmission stop detection means detects
that said transmitiing apparatus stops transmission and receives
bandwidth information supplied from said bandwidth information
separation means.

20 _

11. A data receiving apparatus as recited in claim 6,
wherein:
said processing means directs to stop transmission to a
transmitting apparatus in at least one case when said transmission stop

25 detection means detects that said transmitting apparatus stops
transmission - and when bandwidth information supplied from said |
bandwidth information separation means changes.

12. A data transmitting apparatus, wherein

30 said data transmitting apparatus is a data transmitting
apparatus connected to a transmitting medium in which a propagation
delay depending on a connection topology of an apparatus connected to the
transmitting medium occurs and which acquires a part of bandwidth of said
transmitting medium before transmission and transmits it and comprising:

35 propagation delay_ identifier holding means for bolding a



- (2)%10110 ' .16'6. gég()Olll 210 ggS 1000 “!I“IQ"I'}“MHEQ;”!I!
356 3

. 1001 ' 332 35 46 1010 - ‘
1011 380 1100 405 1101 429
1110 453 5 "1111 477 The

summat i on of the overhead bandw dth obtained as a result and the val ue
2000, which is a packet bandwi dth is an acquired bandw dth. Wen

poi nt - t o- fuopagadont delayoulestifieare delgmmived byich inonagetion topolagynatan on
counter 7 | bessited Ngot & Ml p y kﬁ‘f’és ot her
nodes. thaggp ag'tai];\asl rects tg&s'?gr ;sgﬁansmsgﬁtgﬁgqﬁgrms%r?ahcagt Connect i on
count er 7mropagation delax size of spidtrapsmitiing sedivan;modisi ng t he bandwi dt h

used in the stoppe atxgﬁ 'ﬁa'h : t hi tsléi@ | s known
fromthe propagati gln elﬁ,gﬁnml e%ﬁl?sﬁglrl ?%?[ uded b|'0tr11 t eﬁ%@@aﬁg&hﬁé
maxi mufh t MEAZHRYE dransmission debe i LFPEesSIRE anaxHRYR siten gl 4bgadatais at

such a swiyk{¥h"@an be contained in a packet transmitted to said transmitting
- ~ medium; and wherein '
said propagation delay identifier holding means can read and
write said propagation delay identifier through said communication; and
10 said maximum transmission data size holding means can read
said maximum transmission data size through said transmitting medium.

13. A data transmission control apparatus, wherein
said data transmission control apparatus is a control apparatus
15  for a transmitting apparatus connected to a transmitting medium in which a
propagation delay depending on a connection topology,.of an apparatus
connected to the transmitting medium' and having propagation delay
identifier holding means for holding a propagation delay identifier which is
determined by a connection topology of an apparatus connected to the
20 transmitting medium and expresses .propagation delay size of said
transmitting medium, and comprising:
analyzing means for analyzing a connection topology of an
apparatus connected to said transmitting medium;
identifier determination means for determining said propagation
25 delay identifier according to the analyzing result outputted from said
analyzing means; and _
identifier setting means for setting said propagation delay
_ identifier determined at said identifier determination means in said
propagation delay identifier holding means.
30

14. A data transmission control apparatus as recited in claim 13,
wherein;:
said analyzing means provides with a function to judge a
35 connection topology according to the number of maximum relay apparatuses



.of transnission is shown in FIG 8. In FIG 8, a first transgwlleHmilLulI”““l
apparatus 806 which is now transmtting is conposed of propa
i dentifier holdi ng means 801 hol di ng a4pf opagation delay i dentifier 8 4 *20
“raxi mum transm ssion data size hol di ng neans 802 hol ding a maxi num
transm ssion data size 805, and transm ssion/reception neans 803
transmtting and receiving a packet between transm ssion/reception nmeans
803 itself and transm tting nedium 807. A second transmitting apparatus 814
- whi ch newl 8esymeed dromathei wambarief epnpratagesiconnaated dei ariransmitiing 25
neans 8084 ?{msm tting and ‘receiving a packet between
transm ssion/reception neans 808 itself and transmtting medi um 807,
bandw dt h acquiri ng neans 809, propagation del ay i dent i fier holding nmeans
810 hol ding a propggaii Xi mum transm ssi on
data size hol di ng gga% hﬁ%ﬁgﬁ&ﬁféh&gmaﬁ%n%?r nsm sion data size 30
813. Ween second tmmrmeng mspaSa sn@g&ugmgo@ Oabn sFire AWIVest it st
transm ttl&% g%g gnd transmts using the bandw dth which first
transmtting parat us was usin broadcast _connection counter of the
PCR of first transbandmgtlaépmlng mg wpans dor deterntiping pigansmissionit h 35
acquiring ;! t SRR
propagation eI ay | entﬁ% er 8%%@% Jhli‘éfildlgropagat %‘gﬁréﬁ %ﬁt?’fll er
hol di ng means 801 &wansagisgions mesns &r t tramaritbing | BSGO@MSrﬁOt t the

appar afgus £9Q ﬁﬁgsﬁﬁx bgﬁ%&ﬂf‘sﬁt@%ﬁg%ga&@ stlid ebahawiity delefRIM4%ER
transm ssion data size I ng nmeans

means.

16. A data transmitting apparatus as recited in claim 15,
wherein:

15 said bandwidth determination means adds a data size at a
designated rate to the data size measured at said measunement means and
determines a transmission bandwidth according to the data size obtained by
said adding. I -

20 17. A data transmitting apparatus as recited in claim 15,
wherein: .
said measurement means measures the data size by counting the
number of packets having a fixed length arrives in a designated fixed period.

25 18. A data transmitting apparatus comprising:
judge means for judging if the transmission packets which a
receiving apparatus receives from a transmission medium passes the timing
to be outputted from said receiving apparatus; -
a counter for counting up the value when a transmitting
30 apparatus sends one of said transmission packets and counting down the
value when said judge means judges that each of said transmission packets
passes the timing to be outputted from said receiving apparatus;
determination means for determining a transmission timing of
each of said transmission packets so that said counted value does not exceed

35 fixed value; and S
_a ed value; an | PRRT oF
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- 5. " In this case, because the node ID of first transmllmmmmu“mlmll

apparatus 806 is included in the CP header of the packet foril o el i 18
data which has a conposition shown in FIcG 3 and is transnijtted by t he

"feirst transmtting apparatus, second transmtting apparatus 814 can specify
the node ID of first transmtting apparatus 806 which is transmtting the

~data 10 by once receiving the data which is now being transmtted and
checking the CI P header. Thus, bandw dth acquiring neans 809 of second
transmtting appar ttansngsstonooksns dor transmeattimgosaid\detanaachedingr s the

Lransm {{ iagnSRAQHA Yin BAMBEA ANl FBPmiRaflof pildsAY. vaY to Lhe
above- nent1 one usual® bandw acquiring way, based on propagation
delay identifier 804 and nmaxi mrumtransni ssion data size 805 read out from
first transmttingqgp 2 i ']ﬁ!kea ] .here, which has been
acquired by first %?a‘g?r%%ta#ng aB;Bla at%&gh@hgﬁe ised by second _
transnbtting appar tamsngssionftine stiumpt for ganerating franspuissisnudmgodastiops
transm ssipR; i o t : SO dt h
used by fiv?%ckt%rggﬁglrr?% ﬁ‘fﬁﬁméh%g‘ﬁg?%? %ﬁ?&ﬁgﬁ%ﬁ?p@ﬁ&gﬁﬁﬁyh@@ readi ng
out data rfseidmnsmissigadpacketsiamdomherisause it can be known fromthe
reception rate wheg,; +J 115 B i rto
ol PG Hhonfl ARt NNONRTEL Syl whBERlNGGn PhREE.

know the node ID o trans g appar at us S_not

necessar y Rassegbhe tmingso hequtpuited from theategeiving apparatmerby Baingihs h
acqui rpng S : ngﬁ{ﬁi RVA=Yg] W O4 : h e
proce'c}grevtv%qt ?ﬁg&égn w dt s |c%h¥l§ ssi m ar#y_gggguﬁraé%ﬁ%lg%i%hp ggggez;tion
del ay i derftpnseitted? hel d in second transmitti ng apparatus 814 and naxi mum
transm ssion data size 813 held i'n nmaxi mum 30 transm ssion data size

hol di ng nmeans 811 and |s planned fo use and when t h(f[e I s any difference
bet ween t he gi venz%a*gdiﬁtﬁttﬁawtﬁwmt’dﬁﬁsmmm in claim 18,

wherein:

15 said determination means determines the transmission timing so
as to transmit the transmission packet so that the countertakes as big value
as possible in a range not exceeding a fixed value.

21. A data transmitting apparatus comprising:

20 calculation means for calculating delay time from the buffer size
provided with in the receiving apparatus and the data rate of the data
inputted to said receiving apparatus;

judge means for comparing said delay time with a designated
value and judging;

25 transmission time stamp adding means for adding the input time
to said receiving apparatus and the output of said judge means to each of
said transmission packets as a transmission time stamp which is
information of the timing which said receiving apparatus has to output said
packet; and ' o

30 transmission means for transmitting the packet added with said
transmission time stamp; :

. . at a transmitting apparatus transmitting the data inputted by a
packet unit.

35 22. A data transmitting apparatus as recited in claim 21,



wpl dnned to use it is necessary to return an extra bandw dt hJﬂﬂmu c“ H“HIIH"‘
mpde of the bandwi dth or on the contrary, an insufficient KRIARY el
_newy acquired. 35- ' In this c%s_)e, when propagati oh del ay
“i-dentifier 804 readout from '35 first transmtting apparatus 806 is
smal I'er than propagation delay .identifier 812 hel'd in propagation del ay
identifier holding neans 810 of second transm tting apparatus
814, propagation delay identifier 812 of second transmtting apparatus 814
can be made to hawheréim:sane value as 5 propagation delay identifier 804

read out fromfirsf,_ &y 1 LL] a 14S.,.d t

propagati on del ay %%@We’%@ggfo g@‘%g{soé#@ &e%%%g%%ﬁﬁﬁgﬁzﬁ? %gq%gy of
t he bus antimehis largerrthanm designateatvalaleand catphits said delaydimeevhemthde used
if it is Je. con t he . | +hough a different value could
be wri tte?ﬁeﬁ%&%?#%ﬁ@ﬂg&@#&%@ﬁg@gﬁ%@ Q%Qecm ation nethod used when

t he propagation delay identifier nmentioned later is calculated. As

menti oned before, the initial value of the propagation delay identifier

hol di ng means is a val ue corresponding to the case the bus has a maxi num
conposition all owed by P1394 standard. Therefore, second 15 transmtting
apparatus 814 which is given a bandwidth has an initial value as a
propagation delay identifier 812 and on the other hand, propagation del ay
identifier 804 of first transmtting apparatus 806 can effectively use the
bandw dt h which the transm tting medi um has by conparing which value is
smal | er and adopting the snmaller one when the bandwi dth is given




0_ in the case when a snmaller value than the initial value is witten, by

chiecki ng the connection topol ogy of the bus. FIG 9 shows a bl ock diagram
of a procedure when a transm ssion cont 8I apparatus founds a propagation
‘del ay identifier. In the exenplary enbodinent, a transmtting
apparatus910 is conposed” of 25 transnlsS|on/recept|on means 907 for
transmtting and receiving a packet to and froma transmtting nmedi um 906
and propagation delay identifi.er holding nmeans 908 for hol ding a
propagatiod&ﬂﬁﬂﬂﬁiﬁﬂentifier 909. A transmi ssion control apparatus 905 is

comosed o enel /2 0Tt gR v S E PRRISAY SibhpE b e
det erglz nat iaoquir?'nﬁun Qim;&mdtheaalmm@gp?anme&{m iafnade¢caond dreismhitting

D opagat L oRoREFap R4 b 8 tnd R with v WOV RINS BriherRirb | "
for 't ansmity ???“‘2?% 'I“g“Waq‘magiﬁi‘k’é‘fd‘fﬁy;‘ﬁ”“‘m‘?’fﬁﬁ“eﬁ"“’"“"ﬁr “"eﬁ?ﬁm
006, 3 EroRRBRE HBiHathe BOR. nn et i dp” YrabbBRibE ik ipd 805"

one FUtzEagda tr emfrﬂgt.’fma mcbﬂﬁrtﬂ;dnr'] thgnlmghafﬁati soi806’.|139§éadaing t he
et | DpacRRbadis S EhiiipeRh oo at HandtBienion el b Ble BERMREY 1 o0
when 5 comndnbetmusem'eturnm&ahdt meacqms;hdmmefnﬁthacooudmned whemdthend t he

e Ul UL P BEERD A0Be A5t 8o LAETL SoElidl o RLARYLOn

means 902 cal cu a nax| mur pr o Whi ch coul d "occur friom
itis possible to effectlvely use the bandw1dth y using a propagation delay

identifier.

n




3§£e maxi mum nunber of relay nodes at the bus inputted from anal yzi ng neans

1 and finds the size of the overhead bandw dth necessary to 10 acquire
_at i.sochronous data transm ssion based qn this value. ldentifier

“determ nation nmeans 902 determ nes which the nost appropriate propagation
delay identifier is fromthe overhead bandwi dth and outputs it. As the
correspondence between the nunber of relay nodes and the overhead bandw dth
used in this case, for exanple, the values shown in 15 Table 2 can be
used. [Table 2] the nunber of relay nodes overhead bandw dth O

113 20 . 1 137 2

162 3 - NOTATIONS: 166 4 210 5

235 25 1...inforigation table holder 259 7 283
8 3 . . . N 356
30 2.1. an%mlssxon rate mformatlo&%aiaét%r 405
13 5 3...a0ntexn 453 15

477 35

4..transmission bandwidth determiner
21...smoothing buffer
22...arrival timing catcher
23...time stamp generator
10 24...time stamp adder
o 25...transmission timing determiner
- 26...cyele time register
27...transmission packet converter
30...output time judging unit
15 31...counter
32...transmission timing controller .
101...bandwidth detection means
102...nécessary bandwidth calculation means
108...transmission condition judge means
20 104...acquired bandwidth
105...transmission control means
106...bandwidth information adding means
107...transmission means
108, 112, 122...data
25 109...data bandwidth
110...necessary bandwidth at transmitting medium
111...transmission condition judge result
113, 119...bandwidth information added data
114...transmitting medium '
30 115...reception means
116...transmission stop detection means
117...bandwidth information separation means
118...processing means '
120...transmission stop detection result
365 ' 121...bandwidth information



7. The values shown in Table 2 are maxi num val ues deterni ned i ndependent
“the location of the node controlling the ownership of bus and are
_caI culated using Eq. 2. It is also pos%ngl e to cal cul ate a propagation
*del ay, considering the |ocation of the“ntde controlling the ownership of
bus 5 on the bus. In this case, even if the maxi rum nunber of relay nodes.

- - existing on the bus is the sanme, the value could be a smaller than an
" overhead bandwi dth shown in Table 1. The val ues shown in Table 1 are used

for the response baaaealirestiugigdab o doddiing and répfodueingr ns of 4 bit
pr opagat i on del ay identifiers. The propagation delay identifier can be

: ~det ermi ned®f¥® 10 the above. Thus, identifier deternination nmeans 902

obt ai ns the overhed®4bardnsmitting appﬁfmugam mum nunber of relay nodes

supplied from anal means 901 and determ nes t-he propagation del ay
identifier fromt hégé\rgfeﬁ‘élgﬂln%ﬁﬂﬂﬁf%ﬂ‘ﬁ and outputs it. The overhead

bandwi d§ h can be 1326daieiesri ned in only one value fromthe propagation
delay identifier b nln suc a correspondence. Identifier setting
nmeans 903 recei ves pr@ﬁgbﬁ'ﬂ? 3§ identifier determined at identifier
determ nation rreanle%OZreauﬁimlmaratusor opagation del ay identifier holding
means 908 of transmnj tlng \garatus 20 910. The witing is done by witing
procedure to the P ﬁfj‘? a}’ﬁ?éﬁ? ous packet. As nentioned above, an
identifier detern rndd.data prerésuimg emsanact i on t opol ogy al |l owed for P1394 is

Wi ttein0 as an ini tiﬂ,}1 Valc‘f:et'hréader
202...CRC for packet header
203a, 203b, 206...CIP header
204...data block '
205...CRC for data
15 207...payload part
301...SID (Source node ID) .
302...DBS (Data Block Size)
303...FN (Fraction Number)
304...QPC (Quadlet Padding Count)
20 305...SPH (Source Packet Header)
306...DBC (Data Block continuity Counter)
307...FMT (Format)
308...FDF (Format Dependent Field)
. 401, 801, 810, 908...propagation delay identifier
25 holding means
402, 802, 811..maximum transmission data size holding
means .
403, 809...bandwidth acquiring means
404, 803, 808, 904, 907...transmission/reception means
30 405, 804, 812, 909...propagation delay identifier
406, 805, 813...maximum transmission data size
- 407, 806, 814, 910...transmitting apparatus
408, 807, 906...transmitting medium
501...packet
36 502...request for ownership of bus



propagation delay identifier holding neans 908 of transmtting apparatus 25
0. To change this value, it is necessary to analyze the connection

t opol ogy of the bus and know t he naxiq%§1nunber of relay nodes. However,

* hecause a i sochronous data conmuni cati is possible even if the
propagation delay identifier is used as it is an initial value w thout
anal yzi ng the connection topology of the bus, not all transmtting 30
apparatuses have to provide with anal yzing neans 901 of connection
topol ogy, identifiB03.dpeanissini obbusrasens 902 or identifier setting nmeans
903. In this case, cause | arger bandwi dt b, than an originally necessary
bandwi dth is acqui §Q§;.cqqtrp€n?!ﬂ%g>§ Ay SWB’ 8F¥”éﬁti vely use the bandw dth
whi ch the transm t602gretagtinodenas. 35 It beconmes possible to
efficiently use th&%%? dw dt.n_whi ch, t he S| NGAPORE PATENTS ACT 1994 ( ACT
21 OF 1994) THE PA RECESSIPIFOUFER FI CATI ON OF TRANSLATI ON |,
...... 5. ........ (Toleonilide wesatdierr) of c/ o Matsushita Techni cal
I nf or mati on Servic;o%g H{d. Nat i onal To%er 11F., 2 -1 -61 , Shirom,
Chuo- ku, Osaka- shi 'O¢xREopdeakf copnection counter == " =~
.................. 703.t.peintHatpoint sommebtmasgourterby decl are as fol lows: 1.
| ama transl ator m.famdiyar wwth the English and Japanese | anguages.

4 BPhopladd

2. | amthe tran 23 docunents attached hereto and certify that
the follow ng is a705...channel
10 706...data rate
707...overhead ID
708...payload size

901...analyzing means
902...identifier determination means

15 903...identifier setting means
905...transmission control apparatus : -
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[ ndicates that sai d necessary bandw dth does not exceed said acquired
bandvm dth and stopping said data output while the judge result outputted
from said transmi ssion condition j udge nmeans indicates that said necessary
20 bandwi dth exceeds said acquired bandwi dth; and transni ssion neans for

transmtting said data outputted fromsaid transm’ ssion control
sai d communi cati on nmedi um 2.

recited in claiml1,

25

nmeans to

(Amrended) A data transmtting apparatus as
conpri sing: bandw dth information addi ng neans for

addi ng a bandwi dth outputted from said bandw dth detection neans to the

data outputted from

ndviz@dt h

Eutti ng only <ackebheaterdt h i nf ormati @

i nformation and out %Ie sai d data
is not suppli 2& fromsard 30 T}Sfﬂ 551 controf —means Ziher ei n sai d
transmi ssi on ‘MJLMB i sai d_bandwi_dt h

i nformation out ut ed from said bandwi dth i nformation addgin A8 means or
sai d bandwi dt B04 hg#‘.at: oft—t-o—Sate—eonrruhi-catton—retum 3. ega A
data recei ving appafatus conprising: reception neans forjoc¢u nge ‘?fart
of the bandwidth offa 5 conmunication nedium and for régceiving

transm ssi on iZ%%ati on transmitt gf@h whi |l e the bandW dih of data to be
transmtted does n exceed the acg f andw dt h and s{opj transmt

said data while it
acqui red bandw dt h,j

A rom said communi cation nmedi um ‘,
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.10 transm ssion stop detection nmeans for inputting said data
recel ved at said reception nmeans and detecting that said transmtting
apparat us stops transm ssion by detecting that said data does not arrive
“for a designated period; and processing neans for processing to correspond
according to the 15 det ection result detected at said transm ssion stop
detection neans. 4. A data receiving apparatus as recited in claims3,

wher ei n: sai d processi4gg neang(di rects t406t op 402ecof¥ing action to a 20
recordi ng apparatus to yecord yhe recei velfl data ghen gaid transm ssion stop
det ecti on neans def‘ec’t‘s That T'a"'t“rﬁ‘n'é‘rm f“n'g"’ppara US! st ops

transm ssion. 5. A B l claim3, 25
wherein: said procsﬂropagmans]elayr ets Mammmtmnsm;ssm ting action to a
reproduci ng appar afjus tq ” pduce | he said transm ssion
stop detecti on mea h | at us st ops

transm ssion.” 30 6 3 } conpri sing:
reception neans foff re e| sa| d dat 4
WHAT IS CLAIMED: 1% Adealif !ﬁ k}mntin
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,said data transmitting apparatus is a transnitting apparatus 5 acquiring a
part of the bandwidth of a transmtting nedi um before transm ssion and
tfansmt it and conprising: bandwi dth detection neans for detecting a
handwi dth of data inputted to said transmtting apparatus; necessary
bandw dt h cal cul ation neans for calculating a 10 necessary bandw dth for
said transmtting medium from said bandwi dth out putted from said bandw dth
detection neans; transmission condition judge neans for conparing an
acqui red bandw dt h acquired fgggn said transm ttlﬁ@ medi u th said
necessary bandw dt hg@ut puyf t ed sai d nec [Z bagdw cal cul ation
means and 15 judging i a0 f npeessat y -b t sai d acquired
bandw dt h; tral f P only while
t he judge resulft Qm{q&l]ﬂd%c sqi d transnmiis dition jufige neans
i ndi cates that :f@»ldwmgpq? . ngiwi dt h doe EANRIBYIOREqui r ed

i3 !

n d

Ko
bandwi dt h; and]20 m ttyogg sald data
outputtedfro 1] : id transm fting nedium
2. A data transmtting apparat us wherel n_sai itg. transmtting apparatus
is atransmtting apparatus 25 acqg{) a part of the bandwi dth of a
transmtting nmedi um before transm sbf d transmt it and conpri sing:
bandw dt h detection neans for detecting a bandwi dth of data inputted to
said transm tting apparatus; necessary bandw dth cal cul ati on neans for
cal cul ating a 30 necessary bandw dFl@r aid transmtting nmediumfromsaid
bandw dth detected at said bandw dth t ecti on neans;

?.

702 703 - 705 707 Overhead ID
Payload size
AN \
701 704 706 708

FIG. 7



transm ssion condition judge nmeans for conparing a acquired bandw dth
acquired fromsaid transmtting nediumw th said necessary bandw dth
out putted from said necessary bandwi dth cal cul ati on neans and 35 judging if

sai d necessary bandw dth exceeds said acquired bandw dth;

transm ssi on control

43

means for outputt| ng said data only while the judge

“fresult outputted fromsaid transm ssion condition judge neans indicates
%%%at sai d necessary bandw dth does not exceed said acquired bandw dth; 5
4

ndwi dth i nformation addj
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received at said reception neans and detecting that said transmtting
apparatus stops transm ssion by detecting that said data does not arrive
for a designated period; and processing neans for processing to correspond
agcording to the 25 detection result detected at said transm ssion stop
;detection means. 4. A data receiving apparatus as recited in claimS3,
~wherein: said processing%ﬁeans dPpect s 2 stop are &gding action to a 30

* recordi ng apparatus to ord the[recei d aid transm ssion stop
detection neans det ects=tBat-—sai Y Ag atlls St ops

transm ssion. 5. A da aﬂma@zi | np n claim3, 35:
wher ei n: 44 said ptrioc g geleﬁﬁ
to a reproducing appaQ- a4t e

eproduci ng action
afa when said

transm ssion stop dete¢ctiofff neans Cetdsts amsm tting apparatus
stops transmission. 516. Aldata receiving anﬁéﬁ#@ﬁﬁ. pO04i ng: reception
“nmeans for receiving said déta_sent froma tnansSm Kﬁg Zppar at us acqui ring
a part of the bandwidfh of a transnitting BEansy !t r ansni ssion,,
transmitting said data .added with handwidth T _TN#OITEEI on whil e the
bandmﬁdgﬁkgy%data to be transmitted does not excee 06
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the acquired bandwi dth and transmitting only said bandw dth information
when sai d data bandw dth exceeds the acquired bandw dth to said

transmtting nmedium and added with said bandw dth information,

from said

tgansmtting medium transm ssion stop detection nmeans for inputting said

AMata received at said reception nmeans and detecting that said transmtting
Sapparatus stops transm ssion of said data by detecting that said data does
- U bandwi dt h i nfornmati on separati on neans

not arrive for a designated peri
for inputting said data 20

recei

)#ed at said reception nmeans and added with

sai d bandw dffh nfornati on and separating and outputting said pangw dth
informati on added from2aid data; and p28cessing nean2/for proces$ing to
correspond agcording tg the detection regsult d id transm ssion
stop detecti bn mefans and at | dast one of sgi dTtamsmigsibrh § nf or pati on
separ at ed at [ bsmmmgw tlime star@rfat]i on Eﬁggk"e? 7. |A data
recei vi ng ap| cl aidahgr WHET}ei n: ar >
processing ng recor adt i onconveder ecpridi ng
apparatus to idtran ssion dtopjdetection
nmeans detects At U S—Cransm sy onf 35
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\ \ 95" | :
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assuned from the nunber of apparatuses connected to a transmitting nedi um
y§. A data transmtting apparatus conprising: 5 measur enment neans
for neasuring a data size arrives in a designated fixed period; bandw dth
geterm nation neans for determning a transm ssion bandw dth fromthe data
/size measured at said neasurenent neans; and transm ssion neans for
“transnmtting according to the 10 transm ssion bandw dth determi ned at said
bandwi dt h determination neans. 16. A data transmitting apparatus as recited
in claim15, wherein: 15 sai d bandw dth determ nati on neans adds
a data size at a designated rate to the data size neasured at said

nmeasur enent neans—and-deternrmes—atrarsnTssTpmTertwrdttaccoyding to t he

data si ze obtai nedrelgngdi d| addi gcle2&ount 17 gyéledeffsett rangmi tting

apparatus as redited in clpim15’ wherein: sad neasurenent nepns mneasur es
t he data size by counting the nun?ﬁ p%B§E%%§$&E havi ng a flxed‘length
arrives in a designated fi fed peri e 18. A data transnlttlng
appar at us conpri sing: judge neansOf@YCl?t]lefﬁQiStﬁf the transni ssion packets
whi ch a receiving apparatus receives froma transm ssion nmedi um passes the
timng to be outputted from said receiving apparatus; a counter for
counting up the value when a transmtting 30 apparatus sends one of said
_ transmi ssion packets and counting thtzralue when said judge neans

j udges that each of said transm ssi'o




“passes 'the timng to be outputted from said receiving apparat us;

determ nation nmeans for determning a transm ssion timng of each /st 7¢af d
“transm ssion-packets so that said counted val ue does not exceed 35 a fixed
-val ue; and’ 4 6 propagation delay identifier determ ned by a connection

t opol ogy of an apparatus connected to said transmtting nedi um and
“expressi ng propagation delay size of said transmtting nedi unm and nmaxi num
transm ssion data size holding nmeans for holding 6 naxinmumtransni ssion
data size expressing maxi num si ze of the data which can be contained in a
packet transmtted to said transmtting nedium and wherein said

propagati on delay identifier "holding neans can read and wite said
propagation delay identifier through said comunication; and 10

sai d maxi mum transm ssi on data size hol di ng means can read said maxi num
transm ssion data size through sm Weiing nedium 13. A data

transm ssi on control apparatus, {f\&ﬂ)ﬁ@gta transm ssion control
apparatus is a control apparatus 15 for a transmitting apparatus connected
to a transmtting nmediumin whi c? [ mlgg del ay depending on a
connection topol ogy of an appara \ %% the transnitti ng nmedi um
and havi ng propagation del ay i den{ACTe21 O¥I¥994y neans for holding a
propagation delay identifier which is determ ned by a connection topol ogy

of an apparatus connected to the 20 transmtti nggrredi um and expresses
propagation del ay size of sai @HE PATENTS RULES 1995

I, ....... B R o eeeeer et a————o——aroaorrtrterosrratons {name of translator)
of c/o Matsushita Technical Information Service Co., Ltd.,

National Tower 11F., 2-1-61, sShiromi, Chuo-ku,
......... Osakarshi,..0s2ka,.Japan.......cveeiierererninininieenenasaneneene.... (franslator's address)

hereby declare as follows:
1. 1am a translator and am familiar with the English and Japanese languages.

2. 1 am the translator of the documents attached hereto and certify that the following is a
true translation of amendments made to the Specification of International Application
No. PCT/JP96/01123 to the best of my knowledge and belief.

Dated this ........ 28th day of ... .March 2000

----------------------

Signature of Translator
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, AMENDED SHEET (Amendment under PCT Article 34)

Stransmtt WHICHTCORRBSPORDE] TOOTHE AMENTED PAGHSYZS mmmﬂ@ofm DRERNET IO, BPRELIMINARY
" .connect i oRxAMIRRTREY rREPOREN apparatus connected to said transmitting n:edl um

- identifier determnation nmeans for determ ning said propaaat ion 25 de ?EHI

-identifier according to the analyzing result outputted fr mum"jlﬁugﬂu

means; and identifier setting neans f8® setting said prop
~identifier determned at said identifier determ nation neans in sald
propagatin@]‘ESGMer hol di ng means. 30 14. A data transm ssion

control -appar at us eC| im13, wherein: said, anal yzi ng neans
provides with a f 4%964:3&%83 TaRSIitting ABRATatRS T BEEP B cor di ng to the

number of maxi Wméa‘iﬁad'aﬁpﬁf’éﬁéﬂiﬁﬁﬁl ag a}at%%sigrﬁdtfab%?ltitgﬁigr ansmatﬁ§

apparatuses connected to a transmtting nmedium 15. A tting.
appar at us acquiring im@ar$ of the bandwidihuiofieommamication needinmnbefordat a

size a es in. e ted L er od bandwi dt h det erni nati on neans
for de er# s%‘&'r%ﬁi@%%%ﬁ%ﬁ%m X 1b’rncﬁ“nthe data si ze nmeasured at.
sai d nmeasur errent Neaidbwidthddéterbion Sida0is fﬁi-aﬂét&:&hgt b abandvwidthoofidaga di ng
to the 10, transm ssion bandw dth determ ned at said bandw dth
det er nmi naiRpwtted to said transmitting apparatus;
necessary bandwidth calcuiatmn means for calculating a
necessary bandwidth for said communication medmm from said bandwidth

10 outputted from said bandwidth detection means;

transmission condition judge means for comparmg an acqun'ed_
bandwidth acquired from said communication medium with said necessary
bandwidth outputted from said necessary bandwidth calculation means and
judging if said necessary bandwidth exceeds séi_d acquired bandwidth;

15 transmission control means for outputting said data only while
the judge result outputted from said transmission condition judge means
indicates that said necessary bandwidth does not exceed said acquired
bandwidth and stopping said data output while the judge result outputted

. from said transmission condition judge means indicates that said necessary

20 bandwidth exceeds said acquired bandwidth; and

transmission means for transmitting said data outputted from

said transmission control means to said communication medium.

2. (Amended) A data transmitting appafatus as recited in claim 1,
25 comprising: | .
bandwidth information adding means for adding a bandwidth
outputted from said bandwidth detection means to the data outputted from
said transmission control means as bandwidth information and outputting .
only said bandwidth information while said data is not supplied from said
30 transmission control means; and wherein
said transmission means transmits said data added with said
bandwidth information outputted from said bandwidth information adding
“REPLACEMET SHEET
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“means. 16. A data transmitting apparatus as recited in cl au“m(aul“jlmmlmm
~ 15 saird bandw dth determ nation nmeans adds a dat

- designated rate to the data size neasured at sai d .measurenent neans and
-determ nes a transm ssion bandw dth a&gordl ng to the data size obtained by

sai d addi ng. 20 17. A data transmtting apparatus as recited in:
~claim15, wherein: said neasurenent neans neasures.the data size by

counting tdieamsiobsgidbambwidth dnforuidtipritd saidtonemainiication urdlinm.a
designated fixed period. 25 - 18. A data transm tting apparatus
conprising: judge nmeans for judging if the transm ssion packets which a

recei ving apparat ug n{ﬁggg%d&@ce?\%ﬁgeéggﬁg‘wﬁ%m ierilrsﬁ?%ses the timng

-to be outputted frol - -a coun counting up
the val ue when a. t rexeptivht imegnd Oforapeapying o quit of ¢hefbaadwidthanéna ssi on

packet s and count IBS% down .t he val‘ge when ‘sai.d juydge neans judges that each
of sai 8 t COREARLIGatiPY, medium, for, cTaceRing (WABUIIRFOR ¢ ABWTMAHON 5 ¢

recei Vi ng tapRéndted ongtv@]iﬂé 86! i dRRER Jfoéat‘i%(ﬁ'b@ #anenAtteB2A6E8 Bt ON
timng of each of said transm ssion. Backets so that said counted val ue does

. not exceecxgsed h¢ agguirod bandwidth and ssopped-tmirsmisnit saidndataowhileaitdni t t i ng
sai d data ;agc0kdh fat Qal &Secessary bandwidth exceeds said acquired bandwidth,
' from said communication medium; '

10 transmiésion stop detection means for. inputting_ said data’
received at said reception means and detecting that said transﬁiii:ting
apparatus stops transmission by detecting that said data does not arrive for
a designated period; and

processing means for processing to correspond according to the
15 detectlon result detected at said transmission stop detection means.

4. A data receiving apparatus as recited in claim 3,
wherein: '
said processing means directs to stop a recording action to a
20 recording apparatué to record the received data when said transmission stop
detection means detects that said transmitting apparatus stops
transmission. '

5. A data receiving apparatus as recited in claim 3,
25 wherein: '
said processing means directs to stop a reproducing action to a
reproducing apparatus to reproduce the received data when said
transmission stop detection means detects that said transmitting apparatus |
stops transmission.
30
6. (Amended) A data receiving apparatus comprising:

reception means for receiving said data sent from a transmitting
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“transmi ssion tinming deternmined at said deternination rreansmﬁﬂuﬂmsuﬂuﬂmum
transmtting apparatus conprising: 5 transm ssi o

" generating transnmission time stanp which is timng i nf or mat f on® whi ch t fe
‘receiving apparatus is to output each pof said transm ssion packets; and

wherein said judge neans judges that each of said transm ssion packets

"passes the timng to be outputted fromthe receiving apparatus, by using

t he 10 valma@at%ﬂdquumgmmtmf thenhandmdthoéf aa&nmmmneam;rxmmedmmket

transmtt t.a.tran mttqu appas S, as te cl

wher ei n: El%fm% %‘1 P’d’ d%?@?m ga a §t‘*’dei’@ﬁ?ﬁll é’at“t%ﬂfgﬁgssi on

timng so iaforndatiéRRelklé tﬁ@BahﬂWi'&ﬁH 85&&& E@BE%aﬁQm?ﬁ@E aidé 8 rotW¥cBbd t akes
val

as ‘big value as possible in a range not exceedin | Xe ue. 21. A data
transmittithg WWW andrreceiving transmxsmamindhrmatmn whicksstops

| cul at Lae. ad th |
opar atus CufiBlRte sl ak P RIAP il LE nabAR B0indE el whBai g 868 V' "
appar at us; bambbgdtheeneeefder thenaeqmmed SBafdwedtly dndetaidsinits deglydnaied
val ue andeﬂ udgi %h H‘é trapsm ssi-on tine stanp addi ng neans for
adding th q-"d%@ﬁ it W%@@ﬁ@%%ﬁ@n@&@mhe out put of said
judge nmeans to eacfgfsnsigdidnt rst&ﬁé n;tlmgn Mss fB eé‘m;ﬂ? géailioraatt

stanp which is information of el Vi appar at us has
to out put regeivegaskciaid aregeption means andrdeimtm d:hatrmjd tramstittingi tting

the pal%ket da Gt s%op b.gsxtnrlsas.gosx;n o?sélaﬁf dal:an%y &eatngtmg that said dal;_a does
" not arrive for a des1gnated penod and only bandwidth information arﬁVeS'
bandwidth information separation means for -inputting said data
received at said reception means and added wn:h said bandwidth
information and separating and outputting “said bandwidth information
15 added from said data; and .
processing means for processing to correspond according to the
detection result detected at said transmission stop detection means and at
least one of said bandwidth information separated at said bandwidth
. information separation means.
20

7. A data receiving apparatus as recited in claim 6,
wherein: _

said processing means directs to stop a recording action to a
recording apparatus to record the received data when said transmxssmn stop

25 detection means detects that said transm:ttmg apparatus stops
transmission.

8. A data receiving apparatus as recited in claim 6,
wherein: ' .
30 said pfocessing means directs to stop a reproducing action to a
reproducing appaiatus to reproduce the received data when said

transmission stop detection means detects that said transmitting apparatus
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“at ‘a transmtti ng apparatus transmtting the data mputteﬂlmmllm Hﬂmu
unit. 35 - 22. A data transmttlng apparatus as re
" 49 wherein: said judge neans outputs said designated val ue *when the del ay

~time is larger than a designated val ug, and outputs said delay ti ne when the
. del ay time is smaller than said designated val ue.

15. (Deleted)

16. (Amended) A data transmitting apparatus comprising:
measurement means for measuring a data size arriving during a
5 des1gnated fixed period; '
bandwidth determination means for determmng a transmission
bandwidth from the data size measured at said measurement means; and
transmission means for transmitting according to the
transmission bandwidth determined at said bandw1dth determmat:on
10 means; and wherein
said bandwidth determination means adds a data size with a
designated rate for the data size measure at said measurement means and

determines a transmission bandwidth according to the data size obtamed by
said addition.

15 . .
17. (Amended) A data transmitting apparatus comprising:
measurement means for measuring a data size arriving during a

designated fixed period;
bandwidth determination means for determining a transmission

20 bandwidth from the data size measured at said measurement means; and

transmission means for transmitting according to the

transmission bandwidth determined at said bandwidth determination
means; and

wherein _ |
25 said measurement means measures a data size by counting the

number of packets having a fixed length arriving during a des1gnated fixed
period.

18. A data transmitting apparatus comprising:

30 judge means for judging if the transmission packets which a
receiving apparatus receives from a transmission route passes the timing to
be outputted from said receiving apparatus; _

a counter for counting up the value when a transmitting
~apparatus sends one of said transmission packets and counting down the

35  value when said judge means judges that each of said transmission packets

*  passes the timing to be outputted from said receiving apparatus;
determination means for determining a transmission timing of
each of said transmission packets so that said counted value does not exceed
a fixed value; and _ .
40 transmission means for transmitting said data according to the
" transmission timing determined at said determination means.

19. A data transmitting apparatus comprising:
transmission time stamp for generating transmission time stamp
ke
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