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COVMUINEECATI ON SYSTEM * COMMUNI CATI ON APPARATUS, qng\%Og'b
COVMUNI CATI ON METHOD BACKGROUND OF THE I NVENTION 1. Field of theI OS
| nVent i on The present invention relates to a conmunication system a
conmmuni cati on apparatus, and a communi cation nethod. Mre particularly,
the present invention relates to a communjcation system a conmunication
apparatus, and a communication nmethod in Wwhich the value of a
predeterrined field of a data packet defined by the |EEE1394 standard is
set to a predeterm ned val.ue and then a predeterm ned node transmts the

nodes recei ve the- da RARERRGT o | FESRE] ?%@W?iﬁ%@ﬂ??%ﬁ% Q2

Description of the Related Art anp colnfuNRSPAHIE METHORE I ecentyyncreasingly
hi gher performance of el ectronic equipnent, a conmunication nethod

conformng to the | EEE1394 standard (the | EEE1394 Hi gh-Performance Seri al
Bus) has been proposed as a comunication nethod anong the el ectronic

equi pnent . BACKGROBRDKOFSTAE  fRyBARRTepous conmmuni cation in the | EEE1394
standard, when a packet is transmtted (in the case of point-to-point
comuni cationj.to grelfr edethenrineéntion -
The present.invention relates to a communication
‘system, a comﬁunication apparatus, and a communication
method. More particularly,.the present invention reiates
to a communication system, a csmmunication apparatus, and
a communication method in which the value of a
predetermined field of a data packet defined by the
IEEE1394 standard is set to a predetermined value and then
a predetermined node transmits the data packet, and a
plurality of predetermined nodes from among the other
nodes receive the data packet on the basis of the value of
the field.
2. Description of the Related Art
In response to the recent increasingly higher
performance of electronic equipment, a communication
method conforming to the IEEE1394 standard (tﬂe IEEEL1394
High-Performance Serial Bus) has been proposed as a
communication method among the electronic equipment;
In packets of asynchronous communication in the
IEEE1394 standard, when a packet is transmitted (in the

case of point—to—pdint communication) to one predetermined



-2-  :node (an information processing apparatus connected to the bus),
the value of the bus ID field of the packet header 1is set tothe bus ID of
thé bus to which the node of the destination is connected. Wen the bus to

whi ch the node of the destination is connected is a |ocal
the value of the bus IDfield of the packet header is set

bus, however,
to 3FFH (H

represents a hexadeci mal number). . Fufther, in the case of the
poi nt -t o-poi nt conmuni cati-on, the value of the physical ID field of the

packet header is set to a val ue, mhich is fron1OOH to 3EH,

corresponding

to the node of the destjnation., % n_the. case tQﬁl
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desti nati on. tlon Is a loca however,

t he val ue of

the bus 1D fiebfl Ohe i PALEo3Konnectel 8 aFEbkal Ablid NGowdviest he case
of broadcast. connunlcatlon the value of the physical ID field of the

packet header tgeS@ii1d® oSHtthe bus ID field of the packet header is set

to 3FFH (H represents a hexadecimal number).

Further, in the case of the point-to-point

communication, the wvalue of the physical ID field of the

packet header is set to a value, which is from 00H to 3EH,

corresponding to the node of the destination.

In this way., in the case of the point-to-point

communication, the packet is transmitted to the node

corresponding to the value of the physical ID field from

among the nodes which are connected to the bus

corresponding to the value of the bus ID field.

Further, when a packet is transmitted to all the

nodes connected to the bus (in the case of a broadcast

communication), the value of the bus ID field of the

packet header is set to the bus ID of the destination.

when the destination is a local bus, however,

the value of

the bus ID field of the packet header is set to 3F€H.

Further, in the case of broadcast communication, the value

of the physical ID field of the packet header is set to

3FH.



- 3- 2 In this way, in the case of broadcast comrunication, the
packet "'is transmtted to all the nodes connected to the bus correspondi ng
tothe value of the bus ID field. Therefore, in the case where, for
exanple, data is supplied to a plurality of predeterm ned nodes from anong
all the nodes connected to the predeterm ned bus (that is, when nulticast
comuni cation is perforned), data is transmtted to all the nodes by using
t he broadcast conmunication. The node which does not require the data
receives the data tenporarily, and then determnes if the data.is required
by processing the data by a mcroconputer in accordance with a :

predet er mi ned progrmaMthikatalys, ihy thpr cagesofightdmdichtta dymmsuiitcadrienyeans.
When the data is not required, the data is abandoned. However, when
data i s procexded pavketf ivateansaittad tdesltlithe mides cainested mioocess
for selecting a necessary packet fromall the broadcast comrunication
packets 'is peteoimed correspoadint thetheovabee nef sthe itws IR dielgh-ocesses
t he packet and the data becones heavy, and the rocessing takes tine.
Therefore, there i Shemefiorehl dm she chsepdBars; |$<tl§/ SFaHE ¢ SREE ént

processi ng speed of other processing sectigns beconing. decreased. -
SUVMARY OF THEUWbINENT GQ 2 plurality of predetermined nodes from among

all the nodes connected to the predetermined bus (that is,

* when multicast communiéation is performed), data is
transmitted to all the nodes by using the broadcast
communication. The node which does not require the data
receives the data temporarily, and then determines if the
data is required by processing the data by a microcomputer
in accordance with a predetermined program, that is, by
processing the data by software means. When the data is
not required, the data is abandoned.

However, when data is processed by software means as
described above, sinée a process for selecting a necessary
packet from all the broadcast communication packets-is
performed, the load of the processing section which
processes the packet and the data becomes heavy, and the
processing takes time. Therefore, there is the problem of
the possibility of the concurrent processing speed of

other processing sections becoming decreased. .

SUMMARY OF THE INVENTION

The present invention has been achieved in view of



The present invention has been achieved in view of

-4- such circunstances. In the present invention, the value of a
prédeternmned field of a data packet defined by the |EEE1394 standard is
set to a predeterm ned value, and then data packets transmtted by a
predeterm ned node are received by a plgrilLty of predeterm ned nodes from
anong the other nodes on the basis of the“value of the field so that
mul ti cast conmuni cation which confornms to the |EEE1394 standard is
realized and further, a packet is selected by hardware neans (by using a
dedi cated ele nj ' | 0 that ofs c | ction
whi ch pr ocessegaégt gfféﬁ%%%%%g' 3 tﬁg’égb%%\%: %ﬁggﬁﬁ%ﬁéf@% Jr\g%]figg
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the follow ng detailed description ead I n connection w

acconmpanyi ng dipiEN964 staitlEd fFS( Y GNpPredbEErRBAN NSlue, andig. 1 is

a block diagramillustrating the construction of an embodi ment of a

communi cati on EN&hCHAEA pdditetl GHQUHsIIBERIE bgNa predetéi@ingd irode kck
diagramillustrating an exanple of the construction of an information
processi ng appeecéied (Ipde)pirdiity bf predetermined nodes from among

the other nodes on the basis of the value of the field so
that multicast communication which conforms to the
IEEE1394 standard is realized and further, a packet is
selected by hardware means (by using a dedicated
electronic circuit) so that the load of the processing
section which processes data is reduced.

The above and further objects, aspects and novel
features of the invention will become more apparent from
the following detailed description when read in connection

with the accompanying drawings.

.BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 is a block diagram illustrating thel
construction of an embodiment of a communication system of
the present invention;

Fig. 2 is a block diagram illustrating an example of
the construction of an information processing appafgtus
{node) of Fig. 1; N

Fig. 3 is a block diagram illustrating an example of

the construction of a determination circuit of Fig. 2;



Fig. 3iis a block diagramillustrating an exanple of the construction of a
determnation circuit of Fig. 2 -5-

Fig. 4 shows the format of an asynchronous conmuni cation packet;

Fig. 5 shows an exanple of the packet used during nulticast conmunication

I n the communi cation systemof Fig. 1; Fig. 6 shows an exanpl e of
the value of a nmulticast address controt ?egister of Fig. 3; Fig. 7
shows an exanple of the nmulticast comrunication; Fig. 8 shows an
exanpl e of the value of an address control register; Fig. 9 shows an
exanpl e of the nult | cast ommuni.catj on in five node Fig. 10 -shows
anot her exanpl e of K& rﬂjlstch%ttheccfﬁﬁf?ﬁf;caf‘l oh ?W‘F‘F s Fi g.

11 is a block dia ra.mlllustra ng another exanple of the’ construction of
a determnati & “E@P’dﬁﬁ’ﬁflﬂé‘i}% Fig. 12 shows an exanple of a

09 SLET NV 10 Vaig S o Sl U hBLATOR LS Bicker, el B0,
Connunicationﬂﬁﬁgfggst communication in the communication system of
Fig. 1;

Fig. 6 shows an example of the value of a multicast
address'control register of Fig. 3;

Fig. 7 shows an example of the multicast
communication;

Fig. 8 shows an example of the value of an address
control register;

Fig. 9 shows an example of the multicast
communication in five nodes;

Fig. 10 shows another example of the multicast
communication in five nodes;

Fig. 11 is a block diagram illustrating another
example of the construction of a determination circuit of
Fig. 2;

Fig. 12 shows an example of a register having wvarious
attributes stored therein;

Fig. 13 shows another example of the packet used
during multicast communication in the communicatioq_system
of Fig. 1;

Fig. 14 is a block diagram illustrating an example of

the construction of the determination circuit of Fig. 2,



of Figs 1; Fig. 14 is a block diagramillustrating an exanple of the
constructlon of the determnation circuit of Fig. 2,

-6- correspondi ng to the packet of Fig. 13; Fig. 15 is a block
diagramillustrating another exanple of the construction of the
determnation circuit of Fig; 2, corresponding to the packet of Fig. 13;
and Fig. 16 shows an exanple of the @afue of a nmulticast address
control register of Fig. 13. DESCRI PTI ON OF THE PREFERRED ENBODI MENT
Fig. 1 shows the construction of an enbodinent of a conmmuni catjon system

of the present inventi In this ni_catkLon stem a plurality of
i nf ormation p?%EE%%P?Eﬁl d?hﬂﬁ?b? 8% E gyare i nterconnected over

ab twork 11. tryct f th

nodes 1 1o 9 of Fi gFid: iTe W o HiReR & eﬁaca#.f%ﬁét%%%a?%[‘%%re?o' “the
present invent Lo, eeéf%ee orft M GiofABE URLCADLEAM B Ll Wil T of or s
0 a predetermn ar the pac ea e packet of

asynchronous cg@ |%f]%5%oql%%mtgotgegﬁgrsr%ggk¥@qg@ehg orljl.otar;&e packet

s a packet (a mult cast nmul ticast communication and to
determ ne whether Ofjd0t16 shows an example of the value of a multicast

address control register of Fig. 13.°

DESCRIPTION OF THE PREFERRED EMBODIMENT

Flg. 1 shows the construction of an embodimen; of a
communication systeﬁ of the present invention. In this
communication system, a plurélity of information
processing apparatuses (nodes) 1 to 9 are interconnected
over a bus network 11l.

Fig. 2 shows an example of the construction of_the
nodes 1 to 9 of Fig. 1 in which the communication
apparatuses of the present invention are applied. A
multicast determination circuit 21 refers to é
pfedetermined part of the packet header of the packet of
asynchronous communication in order to determine whether
or not the packet is a packet (a multicast packet) of
multicast communication and to determine whether or not
the data packet is destined for the node, and outputs the
determination result to a transmission and receiving
section 22, |

A unicast determination circuit 24 refers to a



the data packet is destined for the node, and outputs the determnation

result to a transm ssion and receiving section 22. A uni cast
dettermination circuit 24 refers to a
-7- predeterm ned part of the packet header of the packet of

asynchronous conmmuni cation in order to determ ne whether or not the packet
i s a packet of unicast communication (confunication in which the -

transm ssion side and the receiving side are in a one-to-one relationship)
and to determ ne whether or not the data packet is destined for the node,
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on the basis o m nation result supp romthe mnulticast

det er mi nati on LitLiliingleiddIGANIGAY ohRLebIbAR! Falat £ohoME) Ztha Ayl the
broadcast determnation circuit 25, outputs the data contained in the

recei ved packedetdriine whether or not the data packet is destined for

the node, and outputs the determination result to the
transmission and receiving section 22.

A broadcast determina;ion circuit 25 refers to a
predeteimined part of the packet header of the packeﬁ of
asynchronous communication in ordér to determine whether
or not the packet is a packet of broadcast communication
and outputs the determination resﬁlt to the transmission
and receiving section 22.

The transmission and receiving section 22 recei&es a
packet transmitted over the bus network 11 on the basis of
the determination result supplied from the multicast
determination circuit 21, the unicast determination
circuit 24, and the broadcast determination circuit 25,
outputs the data contained in the received packet to a
processing section 23 (processing means), generates a
packet on the basis of the data and the destinatiog
thereof supplied from the processing section 23, and
outputs the packet to the bus network 11.

The processing section 23 performs a predetermined



processi ng section 23 (processing means), generates a packet on the basis
of the data and the destination thereof supplied fromthe processing

section 23, and outputs the packet to the bus network 11. The
processi ng section 23 perforns a predeterm ned :
- 8- process on the data supplied fromthe transm ssion and receiving

section 22, outputs the data and the destTihafion thereof to the
transm ssion and receiving section 22 when the data is transnmtted to
ot her nodes, and perforns other various processes Fig. 3 shows an
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Fig. 4 shows t for mat t he packet of asynchronous  comruni cation of t he

- | EEE1394 stand¥{d data is Hi@dldditikel ¥8 aeﬁefeaédégo 40 §sr i @ treKet

are a packet header. The follow ng are | ocated Wi thin the packet header:

a bus | D (BUSKAricald @oediseg.t 0 the bus to which the node of the:
destination of this packet is connected, a physical |ID (PHY_ID)

correspondi ng to tIF.g.nGdahows éﬁr&ﬁampleoofLﬁb@ldoﬁ&ﬂﬁﬂhﬁﬂdﬂ of the | abel
of

multicast determination circuit 21. A serial/paral}el
conversion circuit 41 outputs the packet supplied in the
form of bit strings from the bus network 11 to the bus ID
extraction circuit 41, a physical ID extraction circuit
43, and an offset-address extraction circuit 44 at a
il predetermined bit width (e.g., 32 bits).

Fig. 4 shows the format of the packet of asynchronous
communication of the IEEE1394 standard.

The first five quadlets (20 bytes) of the packet are
a packet header. The following are located within the
packet header: a bus ID (BUS_ID) corresponding to the bus
to which the node of the destination of this packet is
connected, a physical ID (PHY_ID) corresponding to the
node, tl (Transaction Label) representing the label of
processing, rt (Retry Code) representing retry of
reproduction, and tcode (Transaction Code) represen;ing
the code of procéssing, and pri (Priority). Further,
source_ID representing an originator is recorded, and

further an offset address (FCP destination_offset)



processing, rt (Retry Code) representing retry of reproduction, and tcade
(Transaction Code) representing the code of processing, and pri
(Priiority). Further, sourcelD representing an originator is recorded, and
further an offset address (FCP destination_offset)

-9- representing the I oworder 48 bits of the address of the
destination is |located next to the sourCéfﬁEl Further, a datal ength
representing data |l ength and an extended _tcode representing the other
processing code are |located next thereto, and a header CRC which is an

d [ d i, t hi he head [ I ' h d.
error et oLl o gade Wb B hGReRtece |y bonel ot S Wl o v
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to a conpar at or I rsf- defermnatlon nmean conpar ator 45

outputs 1 to an BMPeaBEQUEECAd AdTreddift i ANHY STHRR BRAcEEEELhY! Bdasection
22 when the value of the 10 b!ts fron}the bus I D extraction crreult 42 is
equal to the wakURodEEEIWAERE tBeSety) A fd MBadeFOORARhicHEDSI @i 0N
circuit 46, and outputs O when they are not .

error detection code within the header is located at the

end.

Further, a data field ha&ing data to be transmitted;
and data_CRC which is an error detection code for the data
are located.

A bus ID extraction circuit 42 extracts the value of
the bus ID field (BUS_ID in. Fig. 4), which is the first 10
bits of the packet, and outputs the value to a comparator
45 (first determination means).

The comparator 45 outputs 1 to an AND circuit 51 and
the transmission and receiving section 22 when the wvalue
of the 10 bits from the bus ID extraction circuit 42 is
equal to the value 3FEH which is supplied from a constant
generation circuit 46, and outputs 0 when they are not
equal.

The physical ID extraction circuit 43 extracts the
value of the physical ID (PHY_ID in Fig. 4), which.}s the
11th to 16th bits of the packet, and outputs the value to
an address decoder 47.

The address decoder 47 converts the value of the six



equal . - The physical |ID extraction 6ircuit 43 extracts the value of
the physical ID (PHYID in Fig. 4), which is the 1lth to 16th bits of the

packet, and outputs the value to an address decoder 47. The address
decoder 47 converts the value of the six
- 10 - bits supplied fromthe physical ID extraction circuit 43 into an

address of the storage area where the infdmation of the nulticast. address
(the address assigned to the node which perforns nulticast conmunication)
corresponding to the value is stored, and outputs the address to a

mul ticast address control register 48 (second determ nation neans).

The mul ti cast Pidsr s¥pPaaRdr SFomelhe RAYSkcak I, extrackdonarirchithddhe sane
nunber of bitg as the re ar ed | ticast .addresses and: outputs the val ue
of the bits  SBEPe8BORMPRESEoOFnERS B ToRoS (A SMBSF ol EnibhagFetion
ogi ster 48,  PloChgamyLtsPas a%ﬁ%%%%@%%%%' pseRiheRFor Ehet Aa css
21 18 i noor potbieh Perppanronet fiddee wmuliay iRl oof ELBRBARRLCPRT Ul ¢
is set 10 0. ¢pe vahﬂetgkssegégd SLRE & déﬁhé@“ﬂﬂe@%ﬁhr@ggr £8Sal S
multicast address control register 48 (second
determination means).
The multicast address control register 48 has a
stofage area with the same number of bits as the prepared
nmulticast addresses and outputs the value of the bits
corresponding to the address supplied from the address
decoder 47 to the AND circuit 51.
In the multicast address control register 48, the
value of the bits corresponding to the multicast address
which is assigned to the node in which the multicast
determination circuit 21 is incorporated is previously set
to 1, and the value of the other bits is set to 0.
In this case, since the multicast address is
represented by 6 bits, the multicast address control
register 48 may have a storage area of 64 (= 26) bits.
In the case where the multicast address is
represented by 7 or more bits, parts of the physical ID
field and the bus ID field are used. For example, in the
case where the multicast address is represented by 8 bits,

the low-order 2 bits of the physical ID field and the bus



represented by 6 bits, the nmulticast address control register 48 nmay have
a storage area of 64 (= 26) bits. In the case where the nulticast
address is represented by 7 or nore bits, parts of the physical ID field
and the bus IDfield are used. For exanple, in the case where the
mul ti cast address is represented by 8 bits, the loworder 2 bits of the
physical ID field and the bus - 11 +Dfield are used. In this
case, the value of the low order 2 bits of the bus ID field varies
according to the value of the multicast address which becones the
destination. Also, when the nulticast address is represented by 8 bits,
the nulticast Bdhield exs: vsed.r egnsthis 4‘8a$%qtﬁ}{‘%§’af}“§t Glfaé}Beai@H'of 256
(= 28) bits. The of fset-addyess exégajrc(%l on circuit 4 ex ragks t he
~value of the oRFaa 2addtss ot thegbpred gbtt a‘fﬁ’aﬁsofa@é’f-” 1Pg
which is the 7th to 12th bytes.of {he acket n t he valuetothe
conpar at or 49 value °fTFFé‘ec 5?‘8?8& %?%LH}?'C%‘ ?:e A Becircuit 51

g??aé??o\rﬁau} f ’1421 tejlqh‘ngG b%(ﬁlgst\l'/%% ue %f@%ﬁfﬁ su;)glsised froma
st DAl el poghe oM, S aben st
the conparat of.¢ st%&e4@ukhbﬁ§§és a storage area of 256 (= 28) bits.

The offset-address extraction circuit 44 extracts the
value of the offset address field (FCP destination_offset
.in Fig. 4), which is the 7th to 12th bytes of the packet,
and outputs the value to the comparator 49.

The comparator 49 outputs 1 to the AND circuit 51
when the value of the 48 bits (6 bytes) from the offset-
address extraction circuit 44 is equal to the value
FFFFFFFFFFFFH supplied from a constant generation circuit
50 and outputs 0 when they are not equal.

The AND circuit 51 computes the logical AND of the
values supplied from the comparator 45, the multicast
addréss control register 48, and the comparator 49, and
outputs the value to the transmission and receiving
section 22.

Next, the operation of the node of Fig. 2 when
packets are received will be described. ' .

The serial/parallel conversion circuit 41 of the
multicast determination circuit 21 outputs the packet (bit

strings) supplied over the bus network 11 to the bus ID_



address. control register 48, and the conparator 49, and outputs the val ue
to the transm ssion and receiving section 22. Next, the operation of
t heé -node of Fig. 2 when packets are received will be descri bed. The
serial/parallel conversion circuit 41 of the nulticast determ nation

circuit 21 outputs the packet (bit strings) supplied over the bus network

11 to the bus ID - 12 -~ - 12 - extraction
circuit 42, the physical ID extraction circuit 43, and the offset-address
extraction circuit 44 at a predetermned bit w dth. Fig. 5 showsan

exanpl e of the packet supplied during nmulticast comunication. In this
packet, the vaéxeraftiom cimeuitD42.cithe physicad BRppxtyaatipn gdreuithe
physical ID field is set to one value of OOH to 3FH whjch |s t he

nul ticast addré¥s %ﬁdt¢hﬁrRﬁﬁ?Qﬁ”QQ@§e§§sFFﬁEFFBh°Bf°t?ﬁ%§t[ﬁﬁ: 2 and the
val ue of the offset address fieldq ﬁ CP destinationoffset in the figure) is
set to FFFFFFHFF¢¢$#Frm1ned ity ‘in this packet, an IP (Internet

o o) o Tt Bl il S R BRSNS PRl i dt#%' Sta'a
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bus ID field is set to 3FEH, the value of the physical ID
field is set to one value of 00H to 3FH, which is the |
multicast address of the node of the destination of this.
packet, and the value of the offset address field.(FCP
destination_offset in ;he figure) is set to FFFFFFFFFFFFH.

Further, in this packet, an IP (Internet Protocol)
packet which 'is formed into a capsule by an LLC/SNAP
(Logical Link Control/Subnetwork Access Protocol) mefhod
is.transmitted, the data field (data_field in the figure)
thereof having a stream header and an LLC/SNAP header.

The stream header (Stream Header), as shown in Fig.
5, is made up of stream type (Stream Type), source bus ID
(Source Bue ID), and fragment number (Fragment Number).
The LLC/SNAP header is made up of DSAP (Destination
Service Address Point), SSAP (Spurce Service Address
Point), type (Control) of LILC, and EtherType representing
the type of the protocol. .

The bus ID extraction circuit 42 of Fig. 3 extracts
the value of the first 10 bits (BUS_ID field in Fig. 4) of

the packet supplied from the serial/parallel conversion



5, is qmde up of streamtype (Stream Type), source bus ID (Source Bus ID),
and fragnent nunber (Fragnent Nunber). The LLC/ SNAP header is nmade up of
DSAP (Destination Service Address Point), SSAP (Source Service Address
Point), type (Control) of LLC, and Et her Type representing the type of the
pr ot ocol . The bus ID extraction circuit 42 of Fig. 3 extracts the
val ue of the first 10 bits (BUS ID fierd¥n-Fig. 4) of .the packet supplied
fromthe serial/parallel conversion -

13 - circuit 41 and out puts the value to the conparator 45. ° " When
the 10-bit valuefrom us | D ext aCtlﬁ Cll‘t_ﬁ_llt 42 is e%ual to the
val ue 3FEH sfpdi é’uté’b‘l”@t 5 £ YBneFat TIFEREE3LS!

conpar at or 45 out ts t AND: Ci r ui t t ransmi, SSI on and
receiving secti owf’fﬁl 5%’1? g&t I&&f‘s Blﬁ/ﬁe r?’ﬁe gbeéﬂd%ﬁ CHHR%: s, in
t he case wher pl:i_e Kk | t|o acket
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decoder A47. he address decoder 47 converts the value of the
sectlon 22 and outputs 0 when they are not equal. That

is, in the case where.the supplied packet is é multicast
communication packet, since the value of the bus ID field
is 3FEH, 1 is output from the comparator 45, and
otherwise, 0 is output.

Meanwhile, the physical ID extraction circuit 43
extracts the value of the 1llth to 16th bits (PHY_ID in
Fig. 4) of the packet and outputs the value to the address
decoder 47.

The address decoder 47 converts the value of the 6
bits supplied from the physical ID extraction circuit 43
into an address of the storage area where the information
of the multicast address corresponding to that wvalue is
stored, and outputs the address to the multicast address
control register 48.

The multicast address control register 48 outputs the
value (1 when set so as to perform multicast .
communication, and otherwise, 0) of the storage area

corresponding to the address supplied from the address

decoder 47 to the AND circuit 51.



bits supplied fromthe physical ID extraction circuit 43 into an address
of the storage area where the information of the nulticast address
corresponding to that value is stored, and outputs the address to the
mul ti cast address control register 48. The nul ti cast address control
register 48 outputs the value (1 when set so as to performnulticast
communi cation, and otherwi se, 0) of the strage area corresponding to the
address supplied fromthe address decoder 47 to the AND circuit 51.

- 14 - Fig. 6A shows an exanple of information stored in the

mul ti cast address contr |ster 48. For ' the case, where a
mul ti cast address %ﬁ%drgés %?g?féda’faé“plleng n&gg°m"f‘€h°‘beﬁ?ﬁ?f% iRt ast

%‘EH*?‘QL;? Lﬁgﬁﬁél%%%t?ﬁ?«?s%?é‘%rﬁwﬁg if %%e?a%‘d“eﬁ’ CSamisn g 6
kh:nmzﬁlge glﬁﬁge gé% e vggte 5¥Ri%dgré égg%%da g%m%%%ﬁf
register 48 ofy %@o&%ﬁ@%&%mﬂlﬁ T Ehﬁ@%oﬂ%ﬁ&f&%fén)lﬁ c;}*}f"si% gned.

Further, the'v correspon Ing to I cast "address (in

this case, 3gkb;iysed {8 érﬁfééétéﬂnhdéaeneeéesmhtﬁ@ el f U dBe BEdILASt

comuni cation is previously set to
control register 48 of that node, as shown in Fig. 6A, the

value of the bit corresponding to 3FH is previously set to
1. |

Meanwhile, Fig. 6B shows the value of the multicast
address control register 48 of the node to which the
multicast address of 1AH is assigned. Further, the value.
of the bit correéponding to the multicast address (in this
case, 3FH) used to specify all the nodes which perform
multicast communication is previously set to 1.

The offset-address extraction circuit 44 extracts the
value of the 7th to 12th bytes (FCP destination_offset in
Fig. 4) of the packet supplied from the serial/parallel
conversion circuit 41 and outputs the value to the
comparator 49.

The comparator 49 outputs 1 to the AND circuit 51
when the value of the 48 bits (6 bytes) from the offset-
address extraction circuit 44 is equal to the wvalue
FFFFFFFFFFFFH supplied from the constant generation
circuit 50 and outputs 0 when they are not equal.

The AND circuit 51 computes the logical AND of the



The of fset-address extraction circuit 44 extracts the value of the 7th to
12th bytes (FCP destinationoffset in Fig. 4) of the packet supplied from
the serial/parallel conversion circuit 41 and outputs the value to the
conpar at or 49. The conparator 49 outputs 1 to the AND circuit 51
when the value of the 48 bits (6 bytes) fromthe offset- address
extraction circuit 44 is equal to the vat & TFFFFFFFFFFEFH supplied from

t he constant generation circuit 50 and outputs O when they are not equal.
The AND circuit 51 conputes the | ogical AND of the val ues

lied f th ] 45, t | ti t I | st
36, and the_ coNPLPEROPIRBLLaA EEeR ”‘;cqjéa%%& iz SherBlyFfeegElne
¢ i o ti ~ Th . . ket
AT onst SoaRRAR BRPRAESEAER 42.4eT B SnelHSRpbRgeSHTRY, cthgcte
multi cast det epiLRALLORnG! bGilirLdidd GURARIRI chh BE:8hin  LOSoANLE! r Ul {
51 outputs 1 to the transm ssion and recelving section 22, and ot herw se,

OUtPULS 0 t0. t BBo okl aSTLESE RSN 8. T 9RIYI0Y WAkl PRe8upplicd PHEREET, N

a sinilar_nanner, the_unlcast _ brnlnatlpn circuit 24 det er mi nes whet her
the supplied packefmieidadtl! &bfmsli T8N ipakie®N dRaekabdapdr Othe Uhsds he

determ nation result to the transm ssion and receiving
having the multicast determination circuit 21 incorporated
therein, the AND circuit 51 outputs 1 to the transmission
and receiving section 22, and otherwise, outputs 0 to. the
transmission and.receiving section 22.

Further, in a similar manner, the unicast
determination circuit 24 determines whether the supplied
packet is a multicast comﬁunication packet and outputs the
determination result to the transmission and receiving
section 22. The broadcast determination circuit 25'
determines whether the supplied packet is a broadcast
communication pécket and outputs the determination result
to the transmission and receiving section 22.

The transmission and receiving section 22 receives
the packet supplied over the bus network 11 when the value
from the AND circuit 51 of the multicast determination
circuit 21 is 1 (that is, when the supplied packet is a
multicast communication packet destined for this ngde).

On the other hand, when the value from the comparator
45 of the multicast determination circuit 21 is 0 (that

is, when the supplied packet is not a multicast



section- 22. The broadcast determnation circuit 25 determ nes whether the
suppl i ed packet is a broadcast conmunication packet and outputs the
determnation result to the transmi ssion and receiving section 22:

The transm ssion and receiving section 22 receives the packet supplied
over the bus network 11 when the value fromthe AND circuit 51 of the

mul ticast determnation circuit 21 is t @6hat is, when the supplied packet
is a multicast comruni cati on packet destined for this node). ' On the
ot her hand, when the value fromthe conparator 45 of the nulticast
determnation circuit 21 is O (that_  is, when the suppljed packet is not a
mul ti cast communication packet, but a unicast-qomunicatdemn;pecketon

packet, but a unicast-communi cation packet o br Qadcast - cqmmyni cati_on
packet), the t%r?sﬁﬁ%dtﬁ?séﬁd’°“‘F‘BBéFgFﬁans€§‘E'F%€) Vi tEERSTES SRR AR or

t th ket l'i ed t t k 11 .should b ' )
O ekl BRLP Y OUSEr 5 BUEPRLMEE Kttt B8, Ieeebteder
circuit 24 an r@%ﬁi%@%%%%%h%%ﬁrs”égé%&% 1£! Ldllila 42 reﬁ:eiveﬁh

e :
transm ssi on and reécel ving section 0es Tnot” "receive the supplied packet
when the valu : Ny, .C| Ldh 3 t td et,etni.nation
circuit 21 i S%(f’goglr? E%ﬁg%ygpﬁea%ggﬁfﬁ%tg%%%%a% £ p]t‘tht I<‘laﬁ%u@|a§i@cast
det er m nat i on gatieiiihatlons cirbhiat 24 Sandhefe o9 Sdtermination

circuit 25.

The transmission and receiving section 22 does not
receive the supplied paéket when the value from the AND
circuit 51 of the multicast determination circuit 21 is 0
and the value from the comparator 45 of the multicast

" determination circuit 21 is 1 (that is, when the supplied.
packet is a multicast communication packet, but is not
destined for this node).

Upon receiving the packet, the transmission and
receiving section 22 outputs the data contained in the
packet to the processing section 23. Then, the processing
section 23 performs a predetermined process on the data.

For example, in the case where the values of the
multicast address control regiéters 48 of nodes 1, 3, 5,
6, 7, and 9 of Fig. 1 are set as shown in Figs. 6(A) and
6(B), when node 1 outputs the multicast communication
packet such that the value of the physical ID field is 3FH
to the bus network 11, as shown in Fig. 7, nodes 3, 5, 6,

7., and 9 receive the packet over the bus network 11. That



packet sis a multicast comuni cation packet, but is not destined for this
node) . Upon receiving the packet, the transm ssion and receiving
section 22 outputs the data contained in the packet to the processing
section 23. Then, the processing section 23 perforns a predeterm ned
process on the data. For exanple, inJjhe case where the values of the
mul ticast address control registers 48 of 'hodes 1, 3, 5, 6, 7, and 9 of
Fig. 1 are set as shown in Figs. 6(A and 6(B), when node 1 outputs the
mul ticast conmuni cation packet such that the value of the physical ID

field is 3FH %%étﬂgd QszpeiMQ%ﬁ%%%wkﬁ?xﬁh%@%e}?eF¥ﬁgtEacﬂ@@?s 3, 5 6, 7,

and 9 receive packet~ ovef us network

- 17 - i's, nodespdrtAer aNfhS doanifle,r §9CiHe LHEPRRKLE - the valddy tder,

for exanple, in the case where the val ues of the nulticast address control

registers 48 ofhaodestfcadt adiitbds VoAtTR 2egiBewpsi 48 HbH. nddes ey ,node 1
outputs the nulticast communi cati on packet such that-the value of the

physical 1D fighd 9Sa2dHsé® ddasHown rief Wik B, whéy hdde Dhosleput:s 7theand 9

recei ve the packet. In the above-described way, the multicast
communi cat i on patkitass camsuvieshttion packetdetiehnthet thedeslworofeddmndi ng
to the packet. At | east one of the nodes 1 to 9 connected to the bus

network 11 i s peysicall ID fieldcsdd el theabusaddtesskihl, only the
' nodes 6, 7, and 9 receive the packet.

In the above-described way, the multicast
communication packet is received by the predetermined
nodes corresponding to the packet.

At least one of the nodes 1 to 9 connected to the bus
network 11 is required to manage each multicast address in
-the multicast communication.

The node which manages the-multicast address has
ipcorporated therein an address control register with the
same number of bits as the number of previously prepared
multicast addresses, and appropriately sets the value of
the bits corresponding to the multicast address which is
in use to 0 and the value of the bits corresponding to the
multicast address which is not in use to 1. The address
control register may be provided as an independent storage
section or provided in a reserved area of a regist?r space
of IEEE1394.

Therefore, in this address control register, the

initial value of all the bits, excluding the bits



the nul.ti cast communi cati on. The node whi ch manages the multicast
address has incorporated therein an address control register with the
sane nunber of bits as the nunber of previously prepared nulticast
addresses, and appropriately sets the value of the bits correspondi ng to
the multicast address which is in use to O and the value of the bits
corresponding to the multicast address W& is not in use to 1. The
address control register may be provided as an i ndependent storage
section or provided in a reserved area of a register space of IEEE1394

her ef h I
bits. g;ﬁg ug[‘nfgo'ﬂt.%ﬁ%ggééiﬁg‘:@é‘téﬁe a g]!*e'tsstserB’Fl—f llnd:.ca!tti{'x 'a¥ B! e Holl t
corresponding to_the addtess cat i a rr ing to
the the nultlc&§Fr88ﬁﬂﬂaFB§tF8n é:&é%t #E?QFzms ﬁ%ﬂgﬁggttgg g%PQQQ ’
Thereafter, EPoﬁde as$?%ﬂs a n%nU‘gaer whigh P3d305s9§89st9 a

node which pel Calt ni cation “fhe mult1cast

communi cat i on 31g3ta0t aasgeserwhfmrmmsw 48 8/ nbAB WHLLR Of the

addr ess contro feglrster corresponding to the address to O as shown in

Fig. 8B. Vhen h@%f&%gemeitiéé\ét ASARASSCAVT Wheheghs! RulEScaSt as’ shown

in Fig. 8B, 03 H 22H, 37H, and 3FH are used as nulticast

addr esses. communication is established, and changes the value of the
bits of the addfess control register corresbonding to the
address to 0 as shown in Fig. 8B. When the value of that
address control register is set as shown in.Fig. 8B, 03H,
ODH, 1AH, 22H, 37H, and 3FH are ﬁsed as multicast
addresses.

| For example, as shown in Fig. 9, in the case where
03H, ODH, 22H, and 37H are assigned as multicast addresses
to node 1, 03H, 1AH, 22H, and 37H are assigned as
multicast addresses to node 3, ODH,.lAH, 22H, and 37H are
assigned as multicast addresses to node 6, 03H, ODH, 1AH,
and 22H are assigned as multicast addresses to node 7, and
03H, ODH, 1AH, and 37H are assigned as multicast addresses
to node 9, the valuelof ;he address control fegister is as
shown in Fig. 8B.
Further, as shown in Fig. 10, in the case where 03H

and ODH are assigned as multicast addresses to node 1, 03H
and 1AH are assigned as multicast addresses to node 3, ODH

and 1AH are assigned as multicast addresses to node 6, 22H

is assigned as a multicast address to node 7, and 37H is



For exanple, as shown in Fig. 9, in'the case where O03H, ODH, 22H, and 37H
are assigned as nulticast addresses to node 1, O3H, 1AH 22H, and 37H are
assigned as nulticast addresses to node 3, ODH, 1AH, 22H, and 37H are
assigned as nulticast addresses to node 6, 03H, ODH, 1AH, and 22H are
assigned as nulticast addresses to node 7, and O03H, ODH, 1AH, and 37H are
assigned as nulticast addresses to nodé §? fhe val ue of the address
control register is as shown in Fig. 8B. Further, as shown in Fig.
10, in the case where 03H and ODH are assi gned as mul ti cast addresses to

node 1, O03H and .1AH are assigned_a lL.ticas £5e 0 e ODH
and 1AH are aSSYPBFLETR lml“g'&é‘f: g%d? s%égtéo node ? %ﬂf‘[ qglasg)l gned as
a multicast a e n .

- 19 - assf%%ec? asreassm(ﬁjglotnz:gggt qaeg Figéjs? 2 %%)SeaQs The value gf’ 8%Bhe

address control resz# 111 $130 283t ABPVExhibTé Bf Ghhe constrﬁ&malo%hows

anot her exanpl e of e const ruction o the multicast determnation circuit

21. This mul tiGastm 148iGILE RRltc2mifhEsHht cdch St HIOVi degd swirdu) tGegRar at or s
61-1 to 61-64 (second determ nation neans), a register 62, and an OR

circuit 63 in qdtasmmitfatitn adecess decogdeprévidadl withe dm{phlxﬁ%&‘saédf—ﬁss
control register 48 of the nulticast determnation circuit 21 of Fig. 3

and t her ef or e,t @164 ser@tdadateraindtloh anddnd)s, o hegistiest 62,63ndand
the &R an OR circuit 63 in piace of the address decoder 47 and
the multicast address control register 48 of the multicast
determination circuit 21 of Fig. 3 and therefore, only the
comparators 61-1 to 61-64, the register 62, and the OR
circuit 63 will be described. |

The comparator 61-i (i = 1, -, 64) outputs 1 to the
OR.circuit 63 when the 6-bi; value from the physical ID
extraction circuit 43 is equal to the value of an i-th
storage area 71-i of the register 62, and outputs 0 to the
OR circuit 63 when they are not equal.

The register 62 has at least 64 storage areas 71-1 to
71-64, in which the multicast addresses assigned to the
nodes having this multicast @etermination circuit 21 are
sequentially stored in advance, starting from the first
storage area 71-1, and a value other than 00H to 3FH, for
example, FFH, is stored in the remaining storage afgas.

The OR circuit 63 computes the logical OR of the

values from the comparators 61-1 to 61-64 and outputs the

computation result to the AND circuit 51.



circuit 63 will be described. ' The comparator 61-i (i =1,..., 64)
outputs 1 to the ORcircuit 63 when the 6-bit value fromthe physical ID
extraction circuiit 43 is equal to the value of an i-th storage area 71-i
of the register 62, and outputs O to the OR circuit 63 when they are not
equal . The register 62 has at |east 64 storage areas 71-1 to 71-64,
in which the multicast addresses assigngd2fo~the nodes having this
mul ti cast determnation circuit 21 are sequentially stored in advance,
starting fromthe first storage area 71-1, and a value other than OOH to

R G roui t 63 Compiie i kBe| GRFEREIOR Of FHE CTHARAE R Mo tBofafdrors
61-1 to 61-64 and t.puts t t at | t. t t 51.
20 - KT BET0 i ot P OY: LG i SO P RATE 6a. 1 he
regi ster 62, the rcuit 6 es bgd 61-
(i g|: 1,... , 64) o & s?%lfaf %?%Aekidg 4 rcﬁdlz'lt 65 ShLOTHRE (t:)lio'?R{jlgtlﬁuétza)rfromI
the physi cal gy idy %t 68N BlhCHhL §3biE AUAL £ e/ BHYRieb1t e i-th

storage area out puts 0 to the ORcircuit 63 when they are not

equal . Ei&rgét%'ohcwﬁcﬁ%tczﬁpﬂéeéqﬁaf todinalvaReObst kBe Yakues from
the conparators 61-1 to 61-64 and outputs the

storage area 71-i, and outputs 0 to the OR circuit 63 when

they are not equal. .

The OR circuit 63 computes the logical OR of the.
values from the comparators 61-1 to 61-64 and outputs the
computation result to the AND circuit 51.

At this time, the register 62 has sequentially stored
therein the multicast addresses assigned to the nodes
having the multicast determination circuit 21 starting
from the the storage area 71-1 and has s;ored therein a
value.other than bOH to 3FH, for example, FFH in the
remaining storage areas. Therefore, when the number of
previously assigned multicast addresses is denoted as Na,
the value of the physical ID field in the packet is
compared with the assigned multicast-address by
comparators 61-1 to 61-Na from among the comparators 61-1
to 61-64. |

Each of the multicast address control registeg’48 of
Fig. 3 and the register 62 of Fig. 11 may be provided as
an independent storage section. Instead, a reserved

storage area (for example, FFFFF0000FOOH to FFFFFFFFFFFFH



conputation result to the AND circuit 51. At this tinme, the register
62 has sequentially stored therein the nulticast addresses assigned to the
nodes having the nulticast determination circuit 21 starting fromthe the
storage area 71-1 and has stored therein a value other than OOH to 3FH,
for exanple, FFH in the renuaining storage areas. Therefore, when the
nunber of previously assigned nulticast 2kdresses is denoted as Na, the
val ue of the physical ID field in the packet is conpared with the assigned
mul ti cast address by conparators 61-1 to 61-Na from anong the conparators
61-1 to 61-64. . Each of_ the nulticast addgess co troI reglster 48 of
Fig. 3 and thé&Yr gbgsté?%ino?h?l’@eglﬁt‘?ﬁfrbé" P&EH" ut eﬁn h%‘%p%’ﬁ%lent

st or age sect|8 Ea E F{ﬂéerved oft?{a%%saré%% onre h as- - | 5q .

FFFFFOO00F
in Fig. 12) gegg ehSPh L8 pld. (U O] 10 LS A a\gftlgggéndem upon

the type of t us-are s hat s may be used

T ””'“Cﬁci&:é addg ér&i?rﬁf:aé)i %&9'4% ‘r ‘é%e%g%ﬁ!ﬁté@géger 62.

Al though in t ove- scrl be odi ment, as s

mul ticast address Aftf%u%ﬁe{h'tm@ éﬂ&ﬁre-ﬁ@é%‘r‘i%%d' Brbb&ifend, tgge é}?&h?t as

shown in Fig. 13, a nuliicast address may be witten into a part (for
exanpl e, in Fig. 4, a multicast address is written into the

physical ID field in the packet, as shown in Fig. 13, a
multicast addreés may be written into a part (for example,
the last one byte) of the offset address field (FCP
destination_offsét). At this time, the value of the
physical ID field is set to a preset value (for example,
3FH), and the value of the first 5 bytes of the offset
address field is set to FFFFFFFFFFH.

Fig. 14 shows an example.qf the construction of the
multicast determination circuit 21 corresponding to the
packet of Fig. 13. The serial/parallel conversion circuit
41, the bus ID extraction circuit 42, the physical ID
extraction circuit 43, the comparator 45, and the constant
generation circuit 46 of the multicast determination
circuit 21 are the same as those of the multicast
determination circuit 21 of Fig. 3 and therefore, a
description thereof has been omitted. .
When the 6-bit value from the physical ID extraction

circuit 43 is equal to the value 3FH supplied from a

constant generation circuit 82, a comparator 81l outputs 1



the |l ast one byte) of the offset address field (FCP destinationoffset). At
this time, the value of the physical IDfield is set to a preset val ue
(for exanple, 3FH), and the value of the first 5 bytes of the offset
address field is set to FFFFFFFFFFH. Fig. 14 shows an exanple of the
construction of the nulticast determination circuit 21 corresponding to
the packet of Fig. 13. The seriaI/paraITe??cbnversion circuit 41, the bus
| D extraction circuit 42, the physical ID extraction circuit 43, the
conparator 45, and the constant generation circuit 46 of the multicast

determ nation I rcu 21.are.trh ,sa as, t hos h nul ticast

determ nati on glf%&lbhg cbf°?+é g& ?%%?% o?%“’en ?Xr?ﬁ?lgﬂtthereof
has been omittg gﬂ When the 6-bit value fromthe physicgal ID -
extraction cir % 43 is equal to the value 3FH supplied froma constant

generation circuit 8ge éffgggﬁééafﬁséneﬁﬁgéﬁﬂf%ﬁl01rcu1t 44 extracts the

- 22 - to an AND circuit 87 and outputs O when they are not equal.

The of fset - addga3acelkl BRI OPESEE Calidr&dhs pldIRCbE UBebi¥al 38 ohe t Dot f set
address field of 48 bits in the sane nmanner as the offset-address

extraction cirgehheddadf tiéJof et CAddtEss (I reition0Eit8RitPPLI o DI ERG . 40
bits thereof to a conparator 83, and outputs the value of the | ow order 8
bits thereof tB,acutgdteschdecalins &5.the upper-order 40 bits thereof to
a comparator 83, and outputs the valué of the low-order 8
bits thereof to an address decoder 85.

When the 40-bit value from the offset-address
extraction circuit 44 is equal to the value FFFFFFFFFFH
provided from a constant generation circuit 84, the
comparator 83 outpdts 1 to the AND circuit 87 and outputs
0 when they are not equal.

The address decoder 85 converts the 8-bit value
supplied from the offset-address extraction circuit 44
into an address of the storage area which stores the
information of the multicast address corresponding to that
value and outputs the address to a multicast address
control register 86 (second determination means).

The multicast address control register 86 has a
storage area with the same number of bits as the number of
prepared multicast addresses and outputs the.value‘pf the
bits corresponding to the address supplied from the
address decoder 85 to the AND ¢ircuit 87.

In the multicast address control register 86, the



Wien the 40-bit value fromihe offset-address extraction circuit 44 is
equal to the val ue FFFFFFFFFFH provided from a constant generation circuit
84, the conparator 83 outputs 1 to the AND circuit 87 and outputs 0 when
they are not equal. The address decoder 85 converts the 8-bit val ue
supplied fromthe of fset-address extraction circuit 44 into an address of
the storage area which stores the infornd8ion of the nulticast address
corresponding to that value and outputs the address to.a nulticast address
control register 86 (second determ nation nmeans). The nmul ti cast

address control reglster 86 has a storage area wWth the sane nber of
bits as the nYRd¥e &f thecpRit&(CARFEFRR lﬁﬁdFééﬁ%%ngﬁ& Fg f&Sval ue

of the bits corresponding to.t dres I|e fron1 addr ess
decoder 85 to“§ﬂ§$% FgEPF 8? 8e n°$%§Fﬁp rtie 5&&?@ s contro

register t al ue of
thg bits corré@%ﬁﬁ&?ﬁﬁtESntﬁérﬁﬂfF %5s%nc%ﬁﬁ%§§§eVWHéﬁ'|§ aSS|gn;d ?o t he
node having t E%vqghgl ast. g ter §I£ |%] gggégoggEgd ghereln
S previouslg sef 10 %, and ?he val ue o ot Sits is set 1o

That is, the mutigagt address control reglster 86 has stored thereln
|nfornat|on (the state of use)

That is, the multicast address control register 86

has stored therein information (the state of use)
| corresponding to 256 (= 28) multicast addresses by 256
bits in accordance with the 8-bit value.

The AND circuit 87 computes the logical AND of the
values provided from the comparator 45, the comparator 81,
the comparator 83, and the multicast address control
register 86, and outputs the computation result to the
transmission and receiving section 22.

Next, the operation of the multicast determination

] circuit 21 will be described.

The serial/parallel convérsion circuit 41 outputs the
packet (bit strings) supplied over the bus network 11 to
the bus ID extraction circuit 42, the physical ID
extraction circuit 43, and the offset-address extraction
circuit 44 at a predetermined bit width.

The bus ID ektraction circuit 42 extracts the value
of the bus ID field (BUS_ID in Fig. 13) which is the first
10 bits of the packet and outputs the value to the

comparator 45.



corresponding to 256 (= 28) nulticast addresses by 256. bits in accordance
with the 8-bit val ue. The AND circuit 87 conputes the | ogical AND of
the values provided fromthe conparator 45, the conparator 81, the
conparator 83, and the nulticast address control register 86, and outputs
the computation result to the transm ssion and receiving section 22.

Next, the operation of the nulticast dete®imation circuit 21 will be
descri bed. " The serial/parallel conversion circuit 41 outputs the
packet (bit strings) supplied over the bus network 11 to the bus ID

of 1 Set - addr oss. ext 1Heew oo Wtk vpdoe Thon, EhB BYY FETFIodath,
(BUSID i n Fi o, SRS €4 T2 some (oes 5% Foplip HEpH muladolt 488 i pun
When'Che. 10- bi TOREIRE (FRIRINE Bh TS Ae: AR CHRTRGOTAT SURIGS 1o
comparator 45 bubBure A Saclfn R kna ErATHhae S S Reivine,

receiving section; 22,5 ANt it Rt Wehehhetedr frdtottilal. Thadat i s,
when the supplied packet is a nulticast conmunication
is, when the supplied packet is a multicast communication
packet, since the value qf the bus ID field is 3FEH, 1 is
output from the comparator 45, and otherwise, 0 is output.

Meanwhile, the physical ID extraction circuit 43
extracts the value of the physical ID field (PHY_ID in
Fig. 13), which is the 11th to 16th bits of the packet,
and outputs the value to the comparator 81.

When the 6-bit value from the physical ID extraction
circuit 43 is equal to the value 3FH provided from the
constant generation circuit 82, the comparator 81 outputs
1 to the AND circuit 87, and otherwise, outputs 0. That
is, when the sﬁpplied packet is a multicast communication
packet (the packet shown in Fig. 13), since the value of
the pﬁysical ID field is 3FH, 1 is output from the .
comparator 81, and 0 is output when they are not equal.

Further, the offset-address extraction circuit 44
extracts the value of the offset address field (ch
destination_offset in Fig. 13), which is the 7th to 12th
bytes of the packet, outputs the value of the upper-order

40 bits thereof to the comparator 83, and outputs. the



packet,> since the value of the bus IDfield is 3FEH, 1 is

conparator 45; and otherwise, 0 is output. ' Meanwhi | e,

extraction circuit 43 extracts the value of the physical

in Fig. 13), which is the 11th to 16th bits of the packet,

the value to the conparator 81. When the 6-bit val ue
physical 1D extraction <circuit 43 is equ§I fo the value 3

out put fromthe

the physical 1D

ID field (PHY_ID
and out puts

fromthe

FH provi ded from

the constant generation circuit 82, the conparator 81 outputs 1 to the
AND circuit 87, and otherw se, outputs 0. That is, when the supplied

packet is a m«;gi‘;gs%ctq,mwgﬂwq%ﬁ FPBIEE! b e ETEL R bddk . 13)

since the value ™0 yS|c 'S outpu
conparator 81, and eQ.hleY Fabf PRE gﬂg% - Jurther, the
of f set - addr ess ext rvg%:tlon Ci rcb% %2‘ tlgxt?gcts th‘g %ea%qr?%e of f set

address field éf%%écékﬁﬂ'dﬁ?ddyl_thigtehﬂaf'go £33, v & SRR 1O

12th Dbytes of the packet, outputs the value of the upper-order 40 bits

thereof to theprSMBEdfFordThel@InBtbAYt §ehbfation circuit
- 25 - value of the loworder 8 bhits to the address dec

When the 40- bidonysdrietdy @B dudpaitks @t taddhesSAND exiracit a7
equal to the value FFFFFFFFFFH provi ded from the constant

84, the
oder 85.

Add Wdtphts S
generation

circuit 84, tHe whsnidrest @re8dotueguad.l to the AND circuit 87 and qut puts

Meanwhile, the address decoder 85 converts the 8-bit

value provided from the offset-address extraction circuit

44 into an address of the storage area for storing the

information of the multicast addresses corresponding to

that value, and outputs the address to the multicast

address control register 86.

The multicast address control register 86 outputs the

value (1 when set so as to perform multicast

communication, and otherwise 0) of the storage area

corresponding to the address provided from the address

decoder 85 to the AND circuit 87.

The AND circuit 87 computes the logical AND of the

values provided from the comparators 45, 81, and 83, and

the multicast address control register 86, and outputs the

computation result to the transmission and receiving

section 22. That is, when the supplied packet is a

multicast communication packet which is destined for the

node having this multicast determination circuit 21

incorporated therein, the AND circuit 87 outputs 1 to the



1 when.they are not equal. Meanwhi | e, the address decoder 85 converts
the 8-bit "value provided fromthe of fset-address extraction circuit 44
into an address of the storage area for storing the information of the
mul ti cast addresses corresponding to that value, and outputs the address
to the nulticast address control register 86. The nul ti cast address
control register 86 outputs the value (12§hén set-so as to perform
mul ti cast conmuni cation, and otherwi se 0) of the storage area
corresponding to the address provided fromthe address decoder 85 to the

AND circuit 87. . The AND circuit 87 conmput t he J ogical .AND of the
val ues provi d&F3¥SBHSEReR 8 aFSFS?glﬂ%,S%ﬁ€£§h§£%3FmﬁnghFﬁglﬁﬁrticast
address control ,reqister 8 apd outputs th ion_r t 550 the
transni ssion & pwgfebvFﬁgghgegf?ﬁﬁmgislq%éﬁu?§%g¥#§ﬁ h%egggg igg'packet

is a multicast co Lcat i p s WA L s Aest ikped .9k ;R8s node having
this mlticast detggﬁ?ﬁ%t%gﬁggiggég%lggaq?ﬁ&brporate t eréin, t he AND
circurt 87 Ou&ﬁﬁﬁﬁn&c%@ibgepacket shown in Fi%{ 13 is supplied, inZfhe
transm ssion and receiving section 22, and otherw se, outputs O to the
transm ssi on ange’ fRGhYINEsSEAt LR Bdlticast ddtdriinakkdva- ggsenibedivay,
when the nulticast comrunication packet shown in Fig. 13 is supplied, in
the same manggr Fag.i 8,t BReNdbipadstoded®rof ndid amlticasict 21 :

determination circuit 21 outputs 1 to the transmission and
receiving section 22. Further, when the packet is
destined for the node having this multicast determination
circuit 21 incorporated therein, the AND circuit 87 of the
multicast determination circuit 21 outputs 1 to the
transmission and recgiving section 22.

Fig. 15 shows another example bf the cqnstruction of
the multicast determination circuit 21 corresponding to
the packet of Fig. 13. This multicast determination
circuit 21 is provided with comparators 101-1 to 101-256
(second determination means), a register 102, and an OR
circuit 103 in place of tﬁe address decoder 85 and the
multicast address control register 86 of the multicast
determination circuit 21 of Fig. 14 and therefore, only
the comparators 101-1 to 101-256, the register 102, and
the OR circuit 103 will be described.

When the 8-bit value from the offset-address
extraction circuit 44 is equal to the value of an i-th

storage area 111-i of the register 102, a comparator 101-i



of Fig.- 3, the conparator 45 of the nulticast determnation circuit 21
outputs 1 to the transm ssion and receiving section 22. Further, when the
packet is destined for the node having this nmulticast determ nation
circuit 21 incorporated therein, the AND circuit 87 of the nulticast
determnation circuit 21 outputs 1 to the transm ssion and receiving
section 22. Fig. 15 shows anot her =eXdnpl e of the construction of the
mul ti cast determ nation circuit 21 corresponding to the packet of Fig. 13.
This multicast determination circuit 21 is provided with conparators 101-1

to 101-256 (second deterpipation nea a,reg ster 102, d an. OR
circuit 103 in‘place of’ t%gho‘ﬂ‘?% %glcd:t?e nﬂ Fﬁ‘éltnh&a AP address

control regist 86 .of the mul t| m nat i on cuit 21 of Fig. 14
and therefore, etothem" ?’? Eg t% 1ot t-25Jé>ﬂ3r't he register 102,

and the OR ci rcwt slq‘%’roacl | b%.lgesg_%l bgﬁe re%lst%/]\_h %I}leas 'tle Iue from

the of f set-address i"On " &rrcint qua heX & ues an i-th

storage area | S 0 OpPar |
- 27 g (i 12]—5]6 Sﬁré&ée?é%gou?‘ggté %otgl%;he aJ.E:Ilpr clﬂl% f&? mulgflcaSt

ot herw se, outga#redido a8 CitbCtht A83es havind'\tHSROWMItAcEisg 16, the
regi ster 102 has at | east 56 storage areas 111-1 to 111-256, in which the

mul ti cast determination circuit 21 are sequentially stored in
advance starting from the first storage area 1l1ll1l-1, and a
value other than 00H to FFH is stored in.the remaining
storage areas.

The OR circuit 103 computes the logical OR of the
values from the comparators 101-1 to 101-256 and outputs
the computation result to the AND circuit 87.

Next, the operation of the comparators 101-1 to 101-
256, the register 102, and the OR circuit 103 will be
'described.

When the 8-bit value from the offset-address
extraction circuit 44 is equal to the value of an i-th
storage area 111-i of the register 102, a comparator 101-i
(i =1, -, 256) outputs 1 to the OR circuit 103, and
otherwise, outputs 0 to the OR circuit 103.

The OR circuit 103 computes the logical OR of the
values from the comparators 101-1 to 101-256 and oquuts
the computation result to the AND circuit 87.

At this time, the register 102 has sequentially

stored therein in advance the multicast addresses assigned



addresses assigned to the nodes having this nmulticast determ nation
circuit 21 are sequentially stored in advance starting fromthe first
storage area 111-1, and a value other than OOHto FFH is stored in the

remai ni ng storage areas. The OR circuit 103 conputes the logical OR
of the values fromthe conparators 101-1 to 101-256 and outputs the
computation result to the AND circuit 87 28 - Next, the operation of the
conparators 101-1 to 101- 256, the register 102, and the OR circuit 103
will be described. Wien the 8-bit value fromthe of fset-address
extraction circuit 44 is equal,.to %he vaiue of ap | -th storage area 111-i
of the registdP f& B9 aPgr thag. puliicasy determinpfgon, Gizeudty o

the OR ci i t,.103, d h ' . 0 toth [ it 103
The OR ci oul CHOFEINR SEThENEoFiEar CROTIIT tF o4, A0dca  ASHh pngalue

t 1 1. X | . |t to the AND
Cireuit o7, oebn Enpl 00R B RERCLE EPared S I U aRE Hirbye2e or e

therein in adwanes thenilbi,¢ast AL BRS SRuRsS W iousl i
- 28 - to the nodes aving'tﬁ?s nmul ti cast detegﬁfﬁénganffﬁﬁﬁPed 21

starting fromuleibbiktt agliPeagasaifaddddeda M2 WL Yaluet Ber chlan OOH to
FFH is stored in the remaini ng storage

offset address field in the packet is compared with the
assigned multicast address by the comparators 101;1 to
101-Na from among the comparators 101-1 to 101-256.

In this Qay, in each node, the value of the offset
address field in the packet is compared with the assigned
mulﬁicast aadress. |

In the above-described way, by writing the multicast
address of the node which is the destination of the packet
into the physical ID fiela or the offset address field in
the packet, multicast communication is performed.

The present invention is not limited to the above-
described embodiment, and can be applied to other systems,
apparatuses, and others.

Many different embodiments of the present invention
may be constructed without departing from the spirit and
scope of the present invention. It should be understood
that the present invention is not limited té the ngcific
embodiment described in this specification. To the
contrary, the present invention is intended to cover

various modifications and equivalent arrangements included



areas. ‘Therefore, when the nunber of previously assigned mul ti cast
addresses is denoted as Na, the value of the of fset address field in the
packet is compared with the assigned multicast address by the conparators

101-1 to - 101-Na from anong the conparators 101-1 to 101-256. In
this way, in each node, the value of the offset address field in the
packet is conpared with the assigned md 2iScast address. In the

above-described way, by witing the nulticast address of the node which is
t he destination of the packet into the physical IDfield or the offset

address field ip_ 1he packet, multicast conmunication js performed.
The present i ngEiRthe spiriy @ndedcope RE B8 vRVeRfeien jar henandfterent -

and can be appljed to other systens,  .apparatuses, and others. Man

di fferent errgg‘air?f'é'r‘ﬁ‘g' of TRH&& g’ﬁﬁ tPﬁEEﬂ{L?B‘ﬁm?ra FPL FristhudSed withoﬁt
departing fromthe iri.t and cope_of the esent invention. It should be
under stood ¢ ATCTHAS, the, HEGATRER ABRCFRERERCION 12T (-] PR ¢
enmbodi nent de i i i Liicati t hé r he present
invention is ?ﬁ?%ﬁﬁ%ﬁ*ﬁgkggég%&ﬁ§§froﬁ %g%%%ﬁ%dgﬁgﬁggg%%geéﬁFtaleﬁt
arrangenent s ifglided s ' - 29 - W t hin

the spirit and scope of the invention as hereafter clained. The scope of
the following clains is to be



accorded the broadest interpretation so as to enconpass

“all
nodi fi cations, equivalent structures, and functions. ﬂ““ll “Il“ III“ “I|I

- 30 -

transmtted froma
transm ssion line, said data structure haying:
contai ning an I D nunber; and

VWHAT | S CLAIMED I S: 1. A data structure for *packets "
transm ssion apparatus to a receiving apparatus over a

i nformati on,

mul ti cast structure which addresses n (1<n<N, N is the total nunber of

er_.of atuses by a single packet. 2. A data
@&g&h&StSLgﬁgghl%g‘mherein said nulticast structure is
in said packet header. 3. A data structure according to

appar at uses)
structure acc

pr esent

a packet header

wherein sai d packet header and/or said data field have a

a data3fiald contai ning transm ssion

S

claim2, wherein said packet header includes a bus ID, a physical ID and

an of f set - addr ess

physi cal

| D.

ata structure accor
transmission apparatus to a receiving apparatus over-.a

transmission line, said data structure having:

.a packet header containing an ID number; and

a data field containing transmission information,
wherein said packet header and/or said data field have a
multicast structure which addresses n (1<n<N, N is the
total number of apparatuses) number of apparatuses by a

single packet.

2. A data structure according to claim 1, wherein

said multicast structure is present in said packet header.

3. A data structure according to claim 2, wherein
said packet header includes a bus ID, a physical ID, and
an offset-address ID, and said multicast structure is

contained in said physical ID.

4. A data structure according to claim 2, wherein
said packet header includes a bus ID, a physical ID, and
an offset—address'ID, and said multicast structure is

contained in said offset-address ID.

hD, aﬂddiﬁédsm&{:&f‘étfé} r;slc&mgﬁ IS anstReReErbp gai d
4. Ing to c

a|q12, erein

*



sai d packet header includes a bus ID, a physical ID and an ogm i
ID, and said nulticast structure is contained in said offset- mﬁ“ﬁmm"l
- 31 - _ 5. A transm ssion nethod of transmtting packets ®ver a s =
transm ssion line, said transm ssion nethod conprising: a packet

header formation step of form ng a packet __header containing an |ID nunber;

and a data field formation step of” @&rﬁing a data field containing
transm ssion information, wherein a data structure having a multicast
structure which addresses n (1<n<N, N is the total nunber of apparatuses)

nunber of apparatusges by, si_nal.e._packet i for LN, .sai d packet header

formation step and?%‘r sziAl‘ .radqaﬁ%&%sﬁg?‘dﬂfg%lﬁgt?gn%%é%fl&lng lpacéc.etsA

transm ssion rgydiod AGCAAML I UiRle BaiaPARLR: S Sh MddeASt Structure
i eader . 7. t

is present in said packef ransm ssion met hod

according to cé&ggp]@in herein said packet header includes a bus ID, a
physical [ID, and an oftset-address ID, and said nulticast structure 1is

contained in said FHUEHéKﬂt'H@ader formation step of forming a packet

header éontaining an ID number; and

a data field formation step of forming a data field
containing transmission information,

wherein a data structure having a multicast structure
which addresses n (1<n<N; N is the total number of
apparatuses) number of apparatuses by a single packet is
formed in said packet header formation step and/or said

data field formation step.

6. A transmission method according to claim 5,
wherein said multicast structure is present in said packet

header.

7. A transmission method according to claim 6,
wherein said packet header includes a bus ID, a physical
ID, and an offset-address ID, and said multicast structure
is contained in said physical ID.

8. A transmission method according to claim 6,
wherein said packet header includes a bus ID, a physical

ID, and an offset-address ID, and said multicast structure



ncl udes.a bus | D, & physi cal 1D, “and an of fset - adar ess | b dJIﬂﬂﬂiﬂlﬂW‘ﬂlﬂ il

mutticast structure - 32 -t
eontained in said offset-address |ID. 9. A transm ssion rret hod :
according to claim5, wherein said data structure conplies with the

| EEE1394 st andard. 10. A receigpng nethod of receiving packets
over a transmission line, said receiving nethod conprising: an I D
conmpari son step of receiving a packet header containing an ID nunber and
conparing said IDwth the ID of a subj ect apparatus; and a

mul ticast signa co@ived int epidf ofésetvaddress silynal i ndicating a
mul ti cast structure which addresses n (1<n<N, N is the total nunber of
apparatuses) number of apparatuses by a single packet. 11. A

recei ving method according to claim 10, wherein said nulticast structure
is present in sai d%acké trapsméssion method mcoondiag FonglRdlhSed accor di ng

to claim 11, . .
wherein said data structure complies with the IEEE1394

standard.

10. A receiving method of receiving packets over a
transmission line, said receiving method comprising:

an ID comparison step of receiving a packet header
containing an ID number and comparing said ID with the ID
of a subject apparatus; and

a multicast signal receiving step of receiving a
signal indicating a multicast structure which addresses n
(1<n<N, N is the total number of apparatuses) numbexr of

apparatuses by a single packet.

11. A receiving method according to claim 10,
wherein said multicast structure is present in said packet

header.

12. A receiving method according to claim 11,
wherein said packet header includes a bus ID, a physical

ID, and an offset-address ID, and said multicast structure

is contained in said physical ID.



wherei m sai d packet header includes a bus ID, a physical | D,
offset-address I D, and said nulticast structure is contained |H n&l" III" "Ill " |II
) . .C L M s *

physi cal |D. - 33 -

recei ving nethod according to claim1l, wherein said packet header

I ncludes a bus ID, a physical ID, and an offset-address ID, and said-

mul ticast structure is contained in sai-d3%¥fset-address |ID. 14. A
recei ving method according to claim 10, wherein said packets conply with
t he |1 EEE1394 st andard. - 15. A receiving apparatus for receiving

packets over a transmission line, said receiving apparatus .cenprising:
| D conpari son meansl?er A aeesed v netdiesk assardingnge ekaim hunber and
conparing said IDwith the ID of a subject_apparatus; and samul ticast

si gnal recei vi HieFethsSa pagkatyihrpder dnghufesndi busi Hy 2 ehysiicesh

structure whi ch. addresses (1<n<N, N is the_total nupber of apparatuses)
nunber of appﬂ?tzt%‘é‘gsarbf’gfiﬁﬁ'g’r%éi}lﬁﬁéképf and said jgultdcagtshpppture

appar at us accoy di to. claim15,. her.ein_sajld nulticast signal
recei vi ng nean%g éghtalneéiln sdid offsé@hadgressaig.

14. A receiving method according to claim 10,

wherein said packets comply with the IEEE1394 standard.

15. A receiving apparatus for receiving packets
over a transmission line, said receiving apparatus
comprising:

ID comparison means for receiving a packet containing
an ID number and comparing said ID with the ID of a
subject apparatus; and

multicast signal receiving means for receiving a
signal indicating a multicast structure which addresses n
{l<n<N, N is the total number of apparatuses).number of

apparatuses by a single packet.-

16. A receiving apparatus according to claim 15,

wherein said multicast signal receiving ﬁeans
comprises:

physical ID extraction means for extracting a
physical ID; and

multicast control signal extraction means for



conpri ses: physical |1D extraction nmeans for extracting :a ”“I“ﬂ"liﬁ"

) *

and mul ticast control signal extraction neans for ?

- 34 - extracting a nmulticast control signal froman output bf ¢ sa& d"
physi cal 1D extraction neans. 17. A receiving apparatus according
to claim15, wherein said nmulticast signal receiving neans
conprises: . physi cal 1D extraction Teths for extracting a physical

| D; regi ster neans for hol ding predeterm ned addresses; and

conpari son nmeans for conparing an output fromsaid physical |ID extraction
means with an output fromsaid ,register ans. - 18. A receiying
appar at us accoFﬁ%ﬁ@chn%I%i‘Wfﬁ'Sfca °°ng’ﬁeisr’rg§§‘ildfﬁﬂf“t%a?;‘ft%‘?bn%¥ :
recei ving nmeans_.GOnpr.i ses hysd cal LD extraction neans for _
extracting a %ﬁ§7§|€§ Sﬁfl ID ext ?"}slte]tqna&}?rags?é extraction means for
extracting an

17. A receiving apparatus according to claim 15,

wherein said multicast signal receiving means
comprises: |

physical ID extraction means for extracting a
physical ID;

register means for holding predetermined addresses;
and

comparison means for comparing an output from said
physical ID extraction means with an output from said

register means.

18. A receiving apparatus according to claim 15,

wherein said multicast signal receiving means
comprises: |

physical ID extraction means for extracting a
physical ID;

offset-address extraction means for extracting an
offset address; and

multicast control signal extraction means for’

extracting a multicast control signal from an output of

said offset-address extraction means.



of f set ;address; and mul ticast control signal extraction
extracting a nulticast control signal froman output of said. Tﬂ"“l"ﬂ“"ﬂl"lll" Ill
of f’set - address extracti on nmeans. % ¢k 5
- 19. A receiving apparatus according to claim 15, wherein

said nmulticast signal receiving neans conprises: physical ID

extraction neans for extracting a physicab +D; of f set - addr ess

extraction nmeans for extracting an offset address; regi ster neans

for hol ding predeterm ned addresses; and conpari son neans for

conparing an output fromsaid offset-address extraction neans with an

output fromsaid A8gi sPereseiNdng apparatyy ageordisiosibey cdppar Abus

according to claim 15,  wherein said packet conplies with the | EEE1394

st andar d. yhergipy gadM BNlbhcasE FEERAY ITRFHPPRGIEINFor

transmtting packets over a transmssion |line, said transm ssion.and

recei vi ng app&“dEFs-S&Sipri si ng: packet header formation nmeans for

formng a packet physical ID extraction means for extracting a

physical ID;

offset-address extraction means for extracting an
offset address;

register means for holding predetermined addresses;
and

comparison means for comparing an output from said
offset-address extraction means with an output from said

register means.

20. A receiving apparatus according to claim 15,

wherein said packet complies with the IEEE1394 standard.

21. A transmission and receiving apparatus for
transmitting packets over a transmission line, said
transmission and receiving apparatus comprising:

packet header formation means for forming a packet
header coﬁtaining an ID number;

data field formation means for forming a data field
containing transmission information;

ID comparison means for receiving a packet header

containing an ID number and comparing said ID with the ID



header -contai ning an | D nunber; data field formati on nean
formng a data field containing transm ssion information; : lem“mu]lm”"
confpari son means for receiving a packet header containing an D} s *
conparing said IDwith the ID - 36 -

of a subject apparatus; and mul ti cast signal receiving neans,

wherein a data structure having a nulticasfg structure which addresses n

(1<n<N, N is the total nunber of apparatuses) nunber of apparatuses by a
single packet is formed in said packet header formation neans and/or said

data field formati on nmeans, and said nmul ticast signal receiving neans
recei ve data dofvansulsieck mpparsts ;standct ur e. 22. A transm ssion

and receiving apparatus according to claim2l, wherein said packets conply
with the | EEE1394 mukrikast signal rez@ivAngi meansmati on processing

apparatus for processing information by transmtting packets over a bus

| ine, said informatWhereknce ity dppwmtires havipgi aimglticast stimetubene
t hrough which information is transmtted; . and
which addresses n (1<n<N, N is the total number of
apparatuses) number of apparatuses by a single packet is
formed in said packet header formation means and/or said
data field formation means, and

said multicast signal receiving means receive data

having said multicast structure.

22. A transmission and receiving apparatus according
to claim 21, wherein said packets comply with the IEEE1394

standard.

23. An information processing apparatus for
processing information by transmitting packets over a bus
line, said information processing apparatus comprising:

a bus line through which information is transmitted;
and

transmission and receiving means connected to said
bus line,

wherein said transmitting and receiving means
comprise: |

packet header formation means for forming a packet

header containing an ID number;



transm-ssi on and receiving nmeans connected to said bus |ine, I
said transmtting and receiving neans conprise: packet mmm I“mml " I“I
formati on means for formng a packet header containing an |ID nWnber;. n s =

- 37 - data field formation neans for formng a data field

contai ning transm ssion information; | D conparison neans for
receiving a signal containing an ID nubér and conparing said IDwth the
I D of a subject apparatus; and mul ti cast signal receiving neans,

wherein a data structure having a nmulticast structure which addresses n
(1<n<N, Nis the tq SH{@]_% meBRRA S URDSEL; RRArpt by a
singl e packet is f%a?‘l’rr% I'n éaiﬁ; pac%e ﬁ%g‘g'ge%o?or marf o% %eansgafé%e'@r sai d

data field for@&gé%{%n&aﬁ}gssion iS@bmAUibhcast signal receiving nmeans

receive data having sard multicast structure. 24. A transm ssion .

a_nd recei ving apparg L@orﬁﬁe@ﬁéﬂr{‘%ea&& b2l Prdivii®rLi &% g 1d d&iﬂ&%&ﬁn@or@ y
with the | EEE1394 st andard.

an ID number and comparing said ID with the ID of a

subject apparatus; and

multicast signal receiving means,

wherein a data structure having a multicast structure
which addresses n (l<n<N, N is the total number of
apparatuses) number of apparatuéés by a single packet is
formed in said packet header formation means and/or séid
data field formation means, and

said multicast sigﬁal receiving means. receive data

having said multicast structure.

24. A transmission and receiving apparatus according
to claim 23, wherein said packets comply with the IEEE1394

standard.



