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iNFORMA.TIO~ PROCESSING APPA.Im.TUS AND METHOD, 
AND DISTRIBUTION MEDXtJM 

BACKGROUND OF THE INVENTION 

Tho present invention relates to an information 

processing apparatus and method, and to a distribut1on medium. 

More particularly, the present invention relates to an 

information pr9cessiog appar~tus and method which raalizes 

communication .at the optimum communication speed of a network, 

and to a distribution medium. 

When data is transmitted among arbitrary information 

processing apparatuses lhereinafter referred to as 

"apparatuses") connected to a bus, which are capable of 

transmitting data at a plurality of transmission rates, it is 

necessary to select a data transmission rate at which a 

transmitting apparatus can transmit, a receiving apparatus can 

receive, and further, at ~hich, when there is another 

apparatus (rel~y apparatus) amonq the apparatuses, at which 

tho relay apparatus can also operate. Fig. 21 shows an 

example of a plurality of apparatuses connected to an IEEE1394 

serial bus. An IRD (Integrated Receiver/Decoder) 1 to which 

an antenna 7, a monitor 2, an MO (Mini Disk) deck 3 1 and 

digital VTRs (Video Tape.Recorders) 4 to 6 are connected to 

each other by IEEE1394 serial buses 8-1 to 8-5. ThesQ 

apparatuses, which fulfill the specifications for IEEE1394 and 

IEC61083 which defines AV (Audio Visual) data transmission on 

tha IEEE1394, constitute nodes which are units to which access 

can be made in the IEEE1394, and have a data transmission rate 

at which data can be transmitted from one to the other or be 

received from one to the other. 

The IEEE1394 serial bus is defined as the specifications 

of a digital interface for connecting a plurality of 
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apparatuses. As specifications for defining the transmission 

rate among apparatuses connected to the IEEE1394 serial bus, 

three types are dofined: SlOO having a data transmission rate 

of 98.308 Mbps, S200 having a data transmission rate of 

196.609 Mbps, and S400 having u. data transmission rate of 

392.216 Mbps. An apparatus having a high-speed data 

transmission rate can transmit data at a data transmission 

rate slower than this. For example, an apparatus which 

supports S400 also supports the data transmission of 5200 and 

5100. The data transmission of SlO.O is possible by all 

apparatuses which fulfill the specifications for IEEE1394. 

When these apparatuses, whose upper limits of the data 

transmission rate are different, are connected to the IEEE1394 

serial bus, the apparatus which performs data transmission 

must transmit data at a transfer rate at which an apparatus 

which performs relay can perform a relay process. 

Fig. 22 show.s an . oxampla of a connection of a.ppara tuses, 

in which physical IDs (Identification Data) of the apparatuses 

shown in Fig. 21 and the specifications of the:data 

transmission rates are indicated within the nodes. The 

apparatus which is connected to the IEEJH394 serinl bus forms 

a node on the IEEE1394. A node 11 fulfilling the 

specifications for the data transmission rate of 5400 of Fig. 

22 corresponds to an lRD l of Fiq. 21. In a similar manner, a 

node 12 fulf illinq the specifications for the data 

transmission ~ate of S200 corresponds to the monitor 2, a node 

13 fulfilling the specifications for the data transmission 

rate of 5200 correspond~ to the MD deck 3, a node 14 

fulfilling the specifications for the data transmission rate 

of SlOO corresponds to the digital VTR 4, a node 15 fulfilling 

the specifications for the datil transmission rate of SlOO 

corresponds to the digital VTR 5, and a node 16 fulfilling the 

specifications for the data ti:::ansmission rate of 5200 

corresponds to the digital VTR 6. For example, the IRD l 
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fulfills the specifications for S400, th_e monitor 2 fulfills 

the specifications for $200, and there is no apparatus which 

relays data in bct~een, thereby making possible communication 

at a data transmission rato of 196.608 Mbps. Of course, tha 

IRD l and the monitor ?. are capable of performing data 

transmission of SlOO at 98.308 Mbps. 

In contrast, both apparatuses of the MO deck 3 and the 

digital VTR 6 fulfill the specification for $200; however, the 

digital VTR 4 having the specifications for SlOO is present on 

the data txansmission path. Therefore, the upper limit of the 

data transmission rate of tha MD deck J and the digital VTR 6 

is 98.308 Mbps which is the specification for SlOO. 

Next, a description is given of the communication 

protocol of data transmission defined in IEEE1394. Fig. 23 

illustrates the structure of the functions of the IEEE1394 

protocol (protocol: communication convention). The IEEE1394 

protocol has a hierarchical structure of three layers: a 

transaction layer (Transaction Layer) 22, a link layer (Link 

Layer} 23, and a physical layer (Physical Layer) 24. The 

hierarchies communicate with each other, and the respective 

hierarchies communicate with a serial bus management (Serial 

Bus Management) 21. ·Furtharmore, the transaction layer 22 and 

the link layer 23 communicate with another function block. 

There are four typos of transmission and reception messaqas 

used for this communication: request (Request), indication 

(Indication), respo~so (Response), and confirmation 

(Confirmation). The arrows in Fig. 23 indicate this 

communication. A communication followed by ~.reg" at the end 

of the name of the arrow represents a request. In a similar 

manner, ".indh represents an indication, ".resp" represents a 

response, and ".conf" represents a confirmation. For example, 

TR_CONT.req is a conununication for request sent from the 

serial bus managam~nt to the tr~nsaction layer.22. 
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The transaction layer 22 provides an asynchronous data 

transmission servica provided to perform data transmission 

with another predetermined· apparatus in accordance with a 

request from another function block, and realizes a request 

response protocol (Request Response Protocol) required in 

ISO/IEC13213. Tho transaction layer 22 performs an 

asynchronous transmission process, but does not perfonn an 

isochronous transmission process for transmitting data, such 

as images or sound. The data transmitted in the asynchronous 

transmission is transmitted, among apparatuses, by three types 

of transactions: a read transaction~ a write transaction, and 

a lock transaction which are units of processing for making a 

request to the protocol of the transaction layer 22. Here, 

the lock transaction is used to eliminate detrimental effects 

by split transaction (Split Transaction) composed of two or 

more subactions of the link lnyer 23 in the asynchronous 

conununication. 

Tho link layer 23 perfor~s a data transmission service 

using acknowledge, ~ddross processing, ~data error 

confirmation, frnming of data, etc. A request for an 

asynchronous trans.mission service from another function block 

is made to the link layer 23. One packet transmission 

per~ormed by the link layer 23 is called a subaction, and as 

subactions, there are two types: an asynchronous subaction, 

and an isochronous subaction. In the physical IO 

(Identification Data) which specifies a node and in an 

asynchronous subaction which specifies an address within the 

node, the node which has received the data returns an 

acknowledgement. In an isochronous broadcast subaction which 

sends data to all nodes inside the IEEE1394 serial bus, the 

node which has received the data does not return an 

acknowledgement. The data of the isochronous subaction is 

transml.tted at a fixed cycle wit:h a channel number being 

specified, and an acknowledgement is not returned. 
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The physical layar 24 converts a logic symbol used in the 

link iayer 23 into an electrical signal. Furthermore, the 

physical layer 24 performs control so that only one node 

initiates data transmission by arbitration, performs re­

configuration of the IEEg1394 serial bus as a result of bus 

resat, and performs automatic assignment of the physical IO. 

Tho serial bus management 21 realizes the basic bus 

control function and provides CSR (Control&Status Register 

Architec'=:ure) of ISO"/IEC13213. The serial bus management 21 

has tho functions of a node controller, an isochronous 

resource manager, and a bus manager. The node controller 

controls the status of a node, the physical ro·, and so on, and 

controls tho transaction layer 22, the link laye~ 23, and tha 

physical layer 24. In order to perform isochronous 

communication, at least one apparatus having the function of 

an isochronous resource manager is required among the 

apparatuses connected to the IEEE1394 serial bus. The bus 

manager aims at pursuing the optimum utili~ation of the 

IEEE1394 .sarial bus, which is the highest function among the 

functions. The presence of the isochronous resource manager 

and the bus manager is arbitrary. 

Fig. 24 shows an axample of tho structure of an 

asynchronous subaction which specifies the physical ID and the 

address within tho node, which is a m~thod of communication 

with an IEEE1394 serial bus. This example is such that in 

subactionl (subactionl: request in Fig. 24), a first 

predetermined node trunsfers a packet for making a read 

request or a writa request to a second predetermined node, and 

in subaction2 {subaction2: response in Fig. 24), a second 

predetermined node responds to that request with respect to 

tha first predetermined noda. The asynchronous subaction is 

composed of arbitration sequences (Arbitration Sequences) 31-1 

and 31-2, data packet transmissions 32-land 32-2, and 

acknowledgement$ 33-land 33-2. The node which wants ~o 
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transmit an asynch~onous packet requests a physical layer to 

be described later to perform control of the IEEE1394 serial 

bus in the period of the arbitra~ion sequences 31-1 and 31-2. 

By arbitration, the node which is determined as a transmission 

node transmits an asynchronous packet in the period of the 

data packot transmissions 32-land 32-2. The node which has 

received the asynchronous packet which has specifieg the 

receiving node returns an acknowledgement to the node which 

has transmitted the packet in the period of the 

acknowledgements 33•1 and 33-2 for the purpose of confirming 

reception. 

As shown in Fiq. 24, the section between the asynchronous 

subaction is divided by periods called subaction gaps 34-1 to 

34-3. Further, the section between the data packet 

transmissions 32-1 and 32-2 and between the acknowledgements 

33-1 and 33-2 are dividad by periods called acknowledge gaps 

(ack qaps) 35-1 and 35-2. 

Fig. 25 shows the structure of an isochronous subaction 

which is another subaction .. The isochronous subaction is 

composed of arbitration sequences 41-1 to 4t-3 and data packet 

transmissions ~2-1 to 4?.-3. A node which wants to transmit an 

isochronous packet requests a physical layer to be described 

later to control the IEEE1394 serial bus in the period of the 

arbitration sequences 41-1 to 41-3. The operation of each 

node in the isochronous subaction is the same as the operation 

of each node in the asynchronous subaction. 

In the period of tho arbitration sequences 41-1 to 41-3, 

the node which has been determined as a transmission node 

transmits an isochronous packet in the period of the data 

packet transmissions 42-1 to 42-3. The isochronous subaction 

is divided by periods called isochronous gaps (isoch gaps) 43-

1 to 43-4 shorter than subaction gaps 34-1 to 34-3 which 

divide the asynchronous subaction. Due to the difference in 

the length between the isochronous gaps 43-1 to 43-4 and the 



7 

subaction gaps 34-1 to 34-3, the arbitration sequences 41-1 to 

41-3 for isochronous communication are started before 

arbitration sequences 31-1 and 31-2 for asynchronous 

communication, and a transmission node is determined. This 

operation takes precedence over the asynchronous 

communication. 

Fig. 26 shows the cycle structure of data tran~mission of 

an apparatus connected by IEEE1394. In IEEE1394, data is 

divided into packets and transmitted on a timo-division basis 

with a cycle of a length of 125 µs as a reference. This cycle 

is c:i:oatcd by a cycle start signal supplied from a node hav:i.ng 

cycle master functions (one of tho apparatuses shown in Fig. 
22). ~·or the asynchronous packet, a band (called a "band", 

although this is a time unit) required to transmit from the 

start of ~ll cycles is secured. Therefore, in the isochronous 

transmission, transmission of da~a within a fixed time is 

ensured. However, when a transmission error occurs, there is 

no scheme for protection, and data is lost. In the time, 

which is not used for isochronous transmission, of each cycle, 

t-he node which has secured thG IEEE1394 sor.ial bus as a result 

of arbitration transmits an asynchronous packet. In the 

a~ynchronous transmission, use of acknowledgement and rewrite 

ensures reliable transmission, but timing of transmission is 
not fixed. 

In order for a predetermined node to perform isochronous 

transmission, that node must support isoch~onous functions. 

Further, at least one of the nodes which support isochronous 

functions must have cycle master functions. In addition, at 

least one of the nodes connected to the IEEE1394 serial buses 

8-1 to 8-5 must have functi.ons of an isochronous reso\lrce 

manager. 

Fig. 21 shows the ranges of periods of a gap required for 

transmission on thQ IEEE1394 sarial bus. An arbitration reset 
gap is a period in which an arbitration enable bit possessed 
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by each node on the IEEE1394 serial bus is set, and is a 

smallest period in which after all nodes which perform 

asynchronous transmission have completed transfer of packets, 

arbitration for asynchronous transmission can be initiated 

again. 

In order to increase the operation speed of the lEEE1394 

serial bus, it is necessary to set the subaction gap and the 

arbitration reset gap to the smallest period in a range where 

the normal operation of arbitration is ensured. Specifically, 

this can be realized by setting gap cnt, which is a node 

variable to be described later, in accordance with the 

topology of the IEEE1394 serial busas. 

Fig:. 28 illustrates the rela.tionship amonq the delay of 

packet transmission on the IEEE1394 serial bus, an arbitration 

reset gap, und a subaction gap. In the packet transmission, a 

delay occurs in the packets due to the propagation of an 

electrical signal through tha cable and the repetition of an 

electrical signal of the physical layer to be described later. 

That is, when a.p~ckot is transmitted from a node A to a node 

C, the packet sent from the node A reaches a node B at a time 

later than the tima at ~hich it has been sent from the node A 

due to a delay which occurs due-to the propagation of the 

electrical signal ·through the cable, and reaches _the node c at 

a time even later than at the node B. The greate~ the number 

of hops of the cables involved in packet transmission and the 

number of nodes through which relay is conducted, the greater 

the delay o( this packet. That is, the delay ti~e which 

occurs in the packet transmission varies in accordance with 

the topology of the buses. 

When the arbitration reset gap becomes shorter than a 

period in which the delay of the packet and the subaction 9ap 

~re added together, an arbitration enable bit is not set, and 

the arbitration operation will not be performed normally. 
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In a manner as described above, in the specifications for 

the IEEE1394 serial bus, the function called a bus manager 

which provides information of the highest data transmission 

rate at which communication is possible among arbitrary 

apparutuscs on the bus, to an apparatus on the bus, is 

defined. When a plurality of apparatuses have the function of 

a bus manager, the bus manager of one of the apparatuses 

connected to tho IEEE1394 serial bus operates effectiYely. 

The apparatus. connected to the IEEE1394 serial bus sets the 

rate of data'transmission to an apparatus to which it wants to 

transmit on the basis o! the information of the speed map of 

the bus manager, and performs communication at the highest 

data transmission rate at which communication is possible. 

Further, by using the data of the topology map possessed by. 

the bus manager, the subaction gap and the arbitration reset 

gap are set to the shortest.period. 

However, in tho specifications of the IEEE1394 serial 

bus, a method for determining the highest co~unic~tion spGed 

beLween two apparatuses on the tEEE1394 serial bus and a 

method for determining the most appropriate subaction gap_and 

arbitration resat gap are not defined. 

OBJECTS OF THE INVENTI~N 

The present invention has been made in view of the above 

circumstances, and an object of this invention is to determine 

the highest communication speed between two apparatuses on a 

network. 

Another object of this invention is to determine the 

topology of a network. 



10 

SUMMARY OF THE INVENTION 

In order to attain the abovc·objects, according to an 

aspect of the present invention, an information processing 

apparatus having Qnique information connected to a network 

together with a plurality of oLher information processing 

apparatuses each connected to the network and each having 

unique information is provided. The apparatus comprises a 

raceiving mean~ for raceiving the unique information for 

identifying all of the information processing apparatuses on 

tho net~ork, and a· network structure obtaining means for 

obtaining a natwork structure of the network based upon the 

unique information of all of the information processing 

apparatuses. Tho apparatus further comprises a counting means 

for counting a number of connection5 between all of the 

information processinq apparatuses on the network based upon 

the network structure, and a controlling means for controlling 

communication timing of the information apparatuses on the 

net~ork based upon the number of the connections. The net~ork 

may be a·bus interface, and the information processing 

apparatus may be an Audio/Visual apparatus. 

The.apparatus further comprises a topology map obtaining 

means for obtaining a topology map of the network based upon 

the unique information of each of the information processing 

apparatuses. The apparatus further comprises a topology map 

storing means for storing the topology map obtained by the 

topology map obtaining means, a storing means for storing 

appropriate timings corresponding to number of the 

connections, and the controlling means controls the 

communication timinq with a use of the appropriate timings in 

the storing means. 

The receiving means obtains self IDs defined in IEEE 

1394-1995 standard as the unique information, which are 

outputted from each of the information processing app~ratus on 
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the network when a reset of the network occurs, and the 

topology map obtaining means obtains a topology map defined in 

IEEE 1394-1995 standard, and the tqpology map obtaining means 

further comprises a writing means for writing data to a length 

field of the topology map defined in IEEE 1394-1995 standard, 

a storing menns fo~ storing the self Ids, a counting means for 

counting a genaration number, a number.of nodes, an~ a number 

of self Ids, and a cyclic redundancy check setting means for 

setting a cyclic redundancy check for the topology map defined 

in IEEE 139d-1995 standard. 

The apparatus also comprises parent node ID obtaining 

means for obtaining tho parent node IDs of each of the 

information processing apparatuses based upon the unique 

informatjon, speed map obtaining means for obtaining a speed 

map of the network based upon the unique information of each 

of the information processing apparatuses, and communicating 

means for communicating data at a speed based on the speed 

map. 
-

The receiving means obtains self I05 defined in IEEE 

1394-1995 standard as thG unique information which are 

outputted from each of the information proc~ssing apparatuses 

on the network when a resat of the natwork occurs, and the 

speed map obtaining means obtains a speed map defined in IEEE 

1394-1995 standard, and the speed map obtaining means further 

comprising a writing means for writing data to a length field 

of the speed map definad in IEEE 1394-1995 standard, a storing 

means for storing th~ self Ids, a counting means for counting 

a generation number, a number of nodes, and a number of self 

Ids, and a cyclic redundancy check setting means for setting a 

cyclic redundancy check for the speed map defined in IEF.E 

1394-1995 standard. Corresponding methods arc described also. 
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BRIEF DESCRIPTION OF THE DRAWINGS 

For a more complete understanding of the invention, 

reference is made to the following description and 

accompanying drawings, in which: 

Fig. 1 is a block diagram showing a hardware 

configuration diagram of an lRD; 

Fig. 2 is a diagram illustrating the structure of an 

address space of CSR architecture; 

Fig. 3 is 'a diagram showing the structure of a topology 

map; 

Figs. 4A and 4B are diagrams showing an example of the 

structure of a self-ID packet; 

Fig. 5 is a diagram illustrating the components of the 

self-ID packet; 

Fig. 6 is a diagram showing the structure of a speed map; 

Fig. 7 is a flowchart illustrating a process for 

computing the value of the optimum gap count; 

Fig. 8 is a flowchart illustrating a process for creating 

a topology map; 

Fig. 9 is a flowchart illustrating a·process for creating 

the tree structure data of each node; 

Fig. 10 is a diagram illustrating a process for 

determining the node physical ID of the parent node of each 

node; 

Figs. llA~·llB, llC, flD, llE, llF, llG, llH, and 11! are 

diagrams illustrating a process for determining the node 

phy~ical ID of the parent node of each node; 

Fig. 12 is a flowchart illustrating a process for 

computing the physical ID of the parent node; 

Fig. 13 ia a flowchart illustrating another process for 

computing the physical ID of the parent node which does not 

use a stack; 
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Fig. 14 is a flowchart illustratinq a process for 

computing the number of hops between a node m and a node n; 

Fig. 15 is a flowchart illust~ating ~ process for 

computing the optimum value of the gap count on the basis of 

the number of hops; 

Fig. 16 is a flowchart illustrating a process for 

responding to an inquiry of a conununication speed from another 

node; 

Fig. 17 is·a flowchart illustrating a process for 

computing the highest comm~nication speed of node m and node 

n; 

Fig. 18 is a flowchart illustrating a process for 

computing the highest communication speed of the node m and 

the node n; 

Fig. 19 is a flowchart illustrating a process for 

computing the highest communication speed of the node m and 

the node n and the number of hops.between the ·node m and the 

node n at the samo time; 

Fig. 20 is a flowchart illustrating· a process for 

computing the optimum value of the gap count and for creating 

tha entire speed map; 

Fig. 21 is a diagram showing an example of a plurality 

apparatuses connected to an IEF.E1394 serial bus; 

Fig. 22 is a diagram ·showing an example of a connection 
of apparatuses, in which the physical ID and the 

specifications of a data transmission rate are indicated 

within the node; 

Fig. 23 is a diagram illustrating the structure of the 
function of an IEEF.1394 protocol; 

of 

Fig. 24 is a diagram showing an example of the structure 

of an asynchronous subaction; 

Fiq. 25 is a diagram showing the structure of an 
isochronous subaction; 
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Fig. 26 is a diagram showing the cycle structure of data 

transmission of an apparatus connected by XEEF.1394; 

Fig. 27 is a diagram showing a· range of the period of a 

gap rcqui~ed for transmission on the IEEE1394 serial bus; and 

Fig. 28 is a diagram illustrating the relationship among 

a delay of packet transmission on the IEEE1394 serial bus, an 

arbitration reset gap, and a subaction gap. 
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DESCRIPTION OF THE PREFERRED EMBODIMENTS 

The following is a detailed description of embodiments of 

the present invention with reference ·to the drawings. First, 

in order to clarify the relationship between each means of the 

invention as set forth in the claims and the embodiment 

described balow, the features of the present invention are 

described below. by including a corresponding embodiment (one 

example) within the parentheses After each means. Of course, 

this descriptton does not limit each means thereto. 

??? Moro specifically, the information processing apparatus 

as set forth in claim 1 comprises computation means {for 

example, an IEEE1394 interface 58 of Fig. 1) for computing the 

topology of a network on the basis of the information for 

identifying each information processing apparatus and the 

number of connections of each information processing apparatus 

to the network and for controlling the communication timing of 

each information piocessing apparatus. 

The present invention will now be described below. It is 

assumed that, also in. the present invention, the network is 

constructed as shown in Figs. 21 and 22. Fig. 1 is a hardware 

configuration diagram of an IRD l. A tuner 51 causes an 

antenna 1 to operate and outputs an image signal and an audio 

signal in accordance with a signal from the antenna 7. A LCD 

(liquid-crystal display) 53 and a touch panel 54 are connected 

to the internal bus through an input/output interface 52. The 

LCD 53 displays display data supplied from a CPU (central 

processing unit) 55 or an IEEE1394 interface 58. The touch 

~anel 54 supplies a signal corresponding to the operation of a 

user to the input/output interface 52. 

The CPU 55 performs various programs. A ROM (read only 

memory) 56 stores busically fixed data from among programs 

usad by the CPU 55 and parameters for computations. A RAM 
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(random access memory) 57 stores a program used in the 

execution of the CPU 55 and parameters which vary 

appropriately in the execution thereof. The IEEE1394 

interface 58 is an input/output interface which complies with 

IEEE1394, to which IEEE1394 serial buses 8-1 to B-5 are 

connected. The tuner 51, the input/output interface 52, the 

CPU 55, the ROM 56, the RAM S7, and the IEEE1394 interface 58 

are ·connected with each other through the inte~nal bus. 

The lEEE1394 complies with the CSR (Control&Status 

Register) architecture having a 64-bit address space defined 

by ISO/IEC13213. Fig. 2 illustrates the structure of the 

address space of the CSR architecture. The high-order 16 bits 

are physical ID (Identification Data) which indicates the node 

on each IEEE1394, and the remaining 40 bits are used to 

specify an address space provided to each node, These high­

order 16 bits aro further divided into the 10 bits of the bus 

ID and the 6 bits of the physical ID (physical ID in a narrow 

sense). Since the value at which all the bits become 1 is 

used for a special purpose, it is possible to specify 1023 

buses and 63 nodes. 

The space defined by the high-ord~r 2o:bits within the 

addrass space of 256 tera-bytes defined by the low-order 48 

bits is divided into an initial register space of 2048 bytes 

used for a reqister specific to CSR, a register specific to 

IEEE1394, and so on, a private space, and an initial mamory 

space. The space defined by the low-order 28 bits, when the 

space definad by the high-order 20 bits thereof is an initial 

register space, is used as a configuration ROM {read only 

memory), an initial unit space used for an application 

specific to a node, plug control registers (PCRs), etc. 

· Fig. 3 shows the structure of a topology map disposed in 

tho initial unit space of CSR of a node which operates as a 

bus manager. A length field stores a value which indicates 

tho length after a generation number in units of quadlets 



17 

(q\1adlet: 4. bytes). A node count (node_count) field stores a 

value ~hich indicates the number of present nodes on the 

IEEE1394 serial bus. A self-ID count (self_id_count) field 

stores a value which indicates the number of self-ID packets 

(self id packet] to be stored in the ·topology map. Self-ID - - .. 
packets [0] co [self_lO_count - 1] field stores an actual 

self-ID packet sent from each node. A CRC (Cyclic ~edundancy 

Check} field stores a value for cyclic redundancy check for 

the object of the entire topology map. 

Next, a description is given of a self-ID packot stored 

in the topology map. Figs. 4A and 4B sho~ an example of the 

structure of a self-ID packet. In a self-ID process, one of 

one to four self-ID packets i~ output from the physical layer 

24 of each node. The self-ID packet shown in Fig. 4~ is for 

the case in which it is single, or an example of a self ~XD 

packet which is output first. The self-ID packet shown in 

Fig. 4B is for an example of the self-ID packet which is 

output as .. the second or later. The first 32 bits of the self­

ID packet are effective data, and the remaining 32 bits are 

used for error detection. 

Fig. 5 -illustrates components of the self-XO packat. The 

contents described in tho cells below the coll described as 

«name" of the uppermost line correspond to the name of the 

component of the self-ID packet of Figs. 4A and 4B. ~he cell 

at the position of tho intersection of the ~ightward extension 

area of the contents described in the celi downward of the 

cell described as 14 field" of the uppermost line and the 

downward extension area described as 11 field" of the uppermost 

line show the contents of the components of the self-ID packet 

of Figs. ~A and 48. The bus manager reads information stored 

in the f icld SP of the seventeenth bit or the eighteenth bit 

from the start to be transmitted and can be informed of the 

transfer speed performance of the node which has output the 

self-IO packet. The information which indicates the 
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connection state of the port, stored in the fields PO to P26, 

indicates one of four typos: the connection partner is a child 

node, the connection partner is a parent node, the port is not 

connected, or the torminal docs not exist. gap_cnt which 

determinos.the range of the subaction gap and the arbitration 

reset·gap is stored in the eleventh to sixteenth bits f~om the 

start to be transmitted of the self-ID packet. 

Fig. 6 shows the structure of a speed map disposed in the 

initial unit space of CSR of tho node which operates as a bus 

manager. The length (ield stores a valuo which indicates the 

lenqth after a generation number in units of quadlets 

{quadlet: 4 bytes). The generation number (generation_number) 

field storas a value which indicates the number of creations 

of the speed map. The speed code (speed code) fields [O] to 

[4029] store a value which indicates the highest communication 

speed o·f two nodes. The "Value which indicates the highest 

col\lil\unication speed of a node m and a node n is stored in the 

speed code field {64 ( m + n]. For example, the value which 

indicates the highest cormnunication· speed of a node 0 and a 

node 2 is stored in a speed code field [2]. In the case of 

tha structure in Fig. 21, a value ~hich indicates SlOO is 

stored in the speed code field (2). 

Fig. 1 is a flowchart illustrating a process for 

computing the value of an optimum 9ap count. In step Sll, the 

bus manager (possessed by, for example, the IRD 1 in Fig. 21) 

creates a topology map. In step Sl2, the bus manager creates 

tree structure data composed of transfer speed performance, 

the number of child nodes, and the ID of the parent node, of 

all the nodes connected to the bus. In step Sl3, the bus 

manager determin~s the number of hops with respect to the 

combination of all the nodes connected to the bus. In step 

Sl'I, tha bus manager computes the optimum value of the gap 

count on the basis of the number of hops determined in step 

Sl3, sets the optimum value of the gap count in each n.Qde, and 
•"'! .. -· 
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the processing is terminated. A description is given in detail 

below of a process of each step of Fig. 7. 

Fig. 8 is a flowchart illustrating a process for creating 

a topology map in step Sll of Fig. 7. In step $21, the bus 

manager writes a predetermined value in a reset start register 

of the CSR, and performs command rosetting of the bus. In 

step S22, the physical layer 24 of each node performs a tree 

ID process, and sets one of the· values of the branch and the 

leaf in each node. In step S?.3, the physical 1ayer 24 of each 

node performs a self-ID process and provides the physical ID 

to each node. In step S24, the bus manager sets O, which is 

an initial value, in the length field of the topology map. In 

step ·S25, the bus manager obtains the self-XO packet sent from 

each node and stores it at a predetermined position of the 

topology map. In step 826, the bus manager sets the 

generation number, the node coun~, the self-ID count, and the 

CRC to predetermined values. In step S27, the bus manager 

.. sets an appropriate value in the length field. In a manner as 

described above, the bus manage~ creates a topology map from 

the self-ID packet sent from each node. 

Fig. 9 is a flowchart illus~rating a process for creating 

tree structure data of each node in step S12 of Fiq. ?. The 

trea structure data is composed of data indicating the highest 

communication speed of each node, the number of child nodes of 

each node, and the physical ID of the parent node of each 

node. In step S31, the bus man~ger roads a value from the SP 

field of the self-ID packet corresponding to each node stored 

in the topology map. In step 532, the bus manager determines 

the number of child nodes of each node from the fields of PO 

to P26 of the self-ID packet corresponding to each node stored 

in the topology map. In step 533, the bus manager determines 

the physical ID of the parent r.ode of each node. 

Next, a description is g~ven of a process for determining 

the physical IO of the parent node in step S33 of the 
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flowchart of Fig. 9. Figs. 10 and 11 illustrate a process for 

determining the physical ID of the parent node of each node 

when the connection sho~n in Fig. 22 is made. When step 532 

of Fig. 9 is terminated, as shown in Fig. 10, the bus manager 

has the information indicating the physical ID and the number 

of children of each node. Tho physical IP of the node 

connected to the IEEE1394 serial bus is smaller than· the 

physical ID of tho parent node, and the number of parent nodes 

of each node is 1 or o. By using this condition and a stack 

having a last-j.n first-in structure, the physical ID of the 

parent node of each node is determined. 

Fiqs. llA, llB, llC, 110, llE, llF, llG, llH, and llI 

illustrate the operation of a stack for computing the physical 

ID of the parent node. This process for computing the 

physi~al ID of the parent node is performed.by tracing in 

sequence from the node with a smaller physical ID to a node 

with a. greater physical ID. Fig. llA shows an initial state 

of a stack. The stack is null in the initial state. Fig. llB 

shows a state in which.the stack traces a node O. Since the 

number of children of the node 0 is zero, the stack stores 0 

which is the physical l'.D of the node 0. E'ig, llC shows a 

state in which the stack traces a node 1. Since tho number of 

children of the node 1 is zero, tho stack stores 1, which is 

the physical ID of the node 1, on O. Fig. 110 shows a state 

in which the stack traces node 2. Since the number of 

children of the node 2 is zero, the stack stores 2 which is 

the physical ID of the node 2 on 1. 

Yig. llE shows the initial state in which the stack 

traces a node 3. Since tho number of children of the node 3 

is 2, the stack pops up two values 2 and l, which are stored 

above. This shows that the parent node of the node l and the 

node 2 js the node 3. Fig. llF shows the next state when the 

stack traces the node 3. "3" which is the physical ID of the 

node 3 is stored on the remaining value O. Fig. llG s~ows the 
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):nitiul state in which the stack traces a node 4. Since the 

number of children of the node 4 is 1, the stack pops up one 

value 3 1 which is stored above. This shows that the parent 

node of the node 3 is the node 4. Fig. llH shows the next 

state when the stack traces the node 4. "4", which is the 

physical ID of the node 4, is stored on the remaining value O. 

Fig. llI shows a stato in which the stack traces a node 5. 

Since the number of child~en of the node 5 is 2, the stack 

takes out two stored values 4 and o. This shows that the 

paront node of the node 4 and the node O is the node S. Since 

the node 5 has.the maximum physical IO, it. can be seen that it 

is a root node. In a manner as described above, it is possible 

for the bus manager to compute the physical ID of the parent 

node with respect to each node. 

Fig. 12 is a flowchart illustrating a process for 

computing the physical ID of the parent node. In step $41 1 

the bus manager sets O, which is an initial value, in a 

variable P which indicates a node to be traced. In step 542, 

the bus manager determines whether or not ~ is less than the 

numbor of nodes connected to tho bus. When it is determined 

that P is less than the number of nodes connected to the bus, 

the process proceeds to step 843 where the number of child 

nodes of the node P is set in the counter. ~n step S44; the 

bus manager determines whether or not the value of the counter 

set in step S43 is 0. When it is determined that the value of 

the counter is not 0, the process proceeds to step 8445 where 

tho physical ID is popped up from the stack. In step 546, the 

bus manager sets the physical ID popped in step S45 in a 

variable C. In step 541, the bus manager sets the node P in 

the parent node of the node c. In step S48, the bus manager 

decrements the count value, and the process returns to step 

544 and the processing is continued. 

When it is determined in step 514 that the value of the 

counter is 0, the process proceeds to step S49 where the bus 
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manager pushes the physical ID into the stack. In step SSO, 

the bus manager increments the variable P, and the process 

returns to stop 542 and the processing is continued. When it 

is determined in step S42 that P is equal 'to or greater than 

the number of nodes connected to the.bus, the process is 

terminated. 

Fiq. 13 is a flowchart illustrating another process fo~ 

computing the physical IO of the parent node which does not 

use a stack. In step SSl, tho bus manager sets 0, which is an 

initial value, 'in the variable P which indicates a node to be 

traced. In step 552, the bus.manager determines whether or 

not P is loss than the number of nodes connected to the bus. 

When it is determined that P is less than the number of nodes 

connected to the bus, the process proceeds to step 553 whore 

tho number of nodes of children of the node ~ is set in the 

coun~er. In step S54, the bus rnanaqer sets the value of P - l 

in the variable C. In step SSS, the bus manager determines 

whether or not the valuo of the counter is not 0 and C is 

equal to or greater than o. When it is determined. that the 

value of the counter is not 0 and c is equal to or greater 

than O, the process proceeds to step 556 where a determination 

is made as to whether or not the node of the parent of the 

node C has baen found. When it is determined in step S56 that 

the node of the parent of the node C has not been found, the 

process proceeds to step SS/ where tho bus manager sets the 

nodo P in the parent node of the node C and then proceeds to 

step 558. In stop SSS, the bus manager decrements the count 

value, and then proceeds to step S60. ~hen it is determined 

in step S56 that the node of the parent of the node C has been 

found, the process skips stup S57 and S58 and proceeds to step 

S60. In step 560 the value of C is set at C-1, and the 

process returns to step SSS and the processing is continued. 

When it is determined in step SSS that the value of the 

counter is 0 or C is less than 0, the process proceed$ to step 
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S59. In step 559, the bus manager increments the valua of P, 

and the process returns to step S52 and the processing is 

continued. When it is determined in step S52 that P is equal 

to or greater than the number of nodes connected to the bus, 

the processing is terminated. In the manner described abover 

the bus manager can compute the physical lO of the.parent node 

with respect to each node.by the procossing of Fig._12 or the 

processing of Fig. 13. 

Noxt, a desc~iption is given of a process for determining 

the number of hops among nodes. Fig. 14 is a flowchart 

illustratin9 a process for computing the number of hops 

batwcen the node m ilnd the node n, which is performed in step 

513 of Fig. 7. In step 561, the bus manager compares m with n 

in order to determine whether or not m is greater than n. 

When it is determined that m is greater than n, in step 562, 

the values of m and n are interchanged, and the process 

proceeds to step 563. When it is determined in step S61 that 

m is not greater than n, the process proceeds to step S63. In 

step S63, the bus manager sets -lr which is· an initial value, 

in a hop. The hop is a counter for the number of hops. In 

step S64, the bus manager sets m of a variable top. The top 

is a variable for storing tho physical ID of the apex when a 

search is made from the node m to the root. In step S65, the 

bus manager compares the top with n in order to determine 

whether or not the top is smaller than n. When it is 

determined that the top is smaller than n, the process 

proceeds to step S66 where the value of hop is incremented. 

In step S67, the bus manager sets in top the physical ID of 

the parent node of the top, and the process returns to step 

S65 and the processing is continued. 

When it is determined in step S65 that the top is equal 

to or greater than n, the process proceeds to step S68 where n 

is set in a variable nod~. The node is a variable for storing 

the physical ID of the apex when a search is made from. ~he 
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node n toward the root. In stap 569, the bus manager 

determines whether or not' Lhe node is equal to or smaller than 
top. When it is determined that the node is equal to or 

smaller than top, the process proceeds to step SiO where the 

value of hop is incremented. ln step 571, the bus manage~ 

sets in the node the physical IO of the parent node of the 

node "noden, and the process returns to step $69 an~ the 

processing is continued. When it is determined in step S69 

that the node is greater than top, the process proceeds to 

step S12 where the bus manager sets the value of hop in the 

number of hops, and the processing is terminated. In a manner 

as descri~ed above, it is possible for the bus manager to 

compute the number of hops between the node m and the node n. 

Fig. 15 is a flowchart illustrating a process for 

computing the optimum value of a gap count on the basis of tho 

number of hops in step Sl4 of Fig. 7. This p~ocess searches 

and the makimum number of hops for the objects of the leaf 

nodes and the leaf nodes, and computes the optimum value of 

the gap count on the basis of the value thereof. In step S8i, 

the bus manager sets O, which is an initial value, in a 

·variable maxhop. In step S82, the bus manager sets o, which 

is an initial value, in a variable m. In step S83, the bus 

manager determines whether or not the value of m is less than 

the number of leaf nodes. When it is determined that the 

value of ·mis less than the number of leaf nodes, in step S84, 

the bus manager sets m+l in a variable n. In step SB5, the 

bus manager determines whether or not the value of n is less 

than the number of leaf nodes. When it is determined that the 

value of n is less than the number of leaf nodes, the process 

proceeds to step S86 where the number of hops between the lea! 

node n and the leaf node m, which has been computed in the 

process of Fig. 14, is set in the variable hop. In step 587. 

the bus manager determines whether or not the hop is greater 

than maxhop. When it is determined that the hop is qr.eater 
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than the maxhop, in step sea, the value of hop is set in the 

ma>chop. When it is determined in step S87 that the hop is 

equal to or smaller than the maxhop, step S88 is skipped. ln 

step S89, the bus manager increments n, and the process 

roturns to step 585 and the processing is continued. When it 

is determined in step SSS that the value of n is equal to or 

greater than the number of leaf nodes, the process p~oceeds to 

stop S90 where the bus manager increments m, and the process 

returns to step SB3 and the processing is continued. When it 

is determined ln step S83 that th0 value of m is equal to or 

greater than the number of leaf nodes, the process proceeds to 

stop 591 where tho bus manager computes the optimum value of 

tho gap count from the value of the maxhop on the basis of the 

specifications of IEEE1394, and the .processinq is terminated. 

In a manner as described above, it is possible for the bus 

manager to compute the optimum gap count corresponding to the 

topology of the network and to sot the optimum subaction gap 

and arbitration reset qap. 

It is possible for the bus manager to store the tree 

structure data determined in step Sl2 of Fig. ?, to compute a 

subject communication speed when there is an inquiry of the 

highest corcununication speed among the nodes from another nod~, 

and to respond to that node. At this time, the bus manager 

must transmit a response in units of quadlets in conformance 

with the specifications of IEEE1394. Fig. 16 is a flowchart 

'illustrating a procesa for "creating a speed code in response 

to an inquiry of the communication speed from another node. 

In step SlOl, the bus manager determines whether or not the 

accessed address is an address at which the speed code is 

stored. When it is determinad that the accessed address is an 

address at whlch the speed code is stored, in step Sl02, the 

address of the row of tho speed map of the accessed address is 

set in the variable m. In step 5103, the address of the 

column of the speed map of the accessed address is set in the 
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variable n. In step Sl04, the bus manager sets O, which is an 
-initial value, in the highest communication speed. In step_ 

SlOS, the bus manager sets O, whi6h is an initial value, in 

the speed code. In step S106, the bus manager.sets the value 

of n in a variable i. 

In step Sl07, the bus manager determines whether or not i 

is less than (n-i-4). When it is determined that i is less than 

(n+4), in step Sl08, the highest communication speed of the 

node m and tho-node i is computed. In step 5109, the bus 

manager creates a speed code on the basis of the highest 

communication speed obtained in step S108 and stores it as a 

predetermined value. In step 5110, the bus manager increments 

1, and the process returns to step Sl07 and the processing is 

continued. When it is determined in step 5101 that the 

accessed address is not an address at which the speed code is 

stored, and when it is determined that i is equal to or 

greater than (n+4), the processing is terminated. 

Figs. 17 and 18 are flowcharts illustrating a process for 

computing the highest communication speed of the node m and 

the node n in step 8108 of Fig. 16. In step 5121, the bus 

manager determines whether or not m is greater than n. When 

it is determined that m is greater than n, the process 

proceeds to step S122 where the values of n and m are 

interchanged. When it is determined in step Sl21 that m is 

equal to or smaller than n, the process proceeds to step 5123. 

In step 5123, the bus manager sets 5400, which is an initial 

value, in a variable Sl. In step S124, the bus manager sets 

5400, which is an initial value, in a variable S2. In step 

S125, the bus manager determines whether or not the hiqhest 

communication speed of the node n is 5100. When it is 

determined that the highest communication speed of the node n 

is not SlOO, the process proceeds to step 5126 where the bus 

manager sets the value of m in a variable top. The top is a 
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variable for storing the physical ID of the apex when a search 

is made from ·the node m toward the root. 

In step 8121, the bus managet determines whether or not 

the top is less than n. When it is determined that the top is 

less than n, the process proceeds to' step S128. In step Sl28~ 

the bus manaqer determines whether or not the highest 

coromunication· speed of the node top is SlOO. When !t is 

determined that the highest communication speed of the node 

top is not SlOO, the process proceeds to step Sl29. In step 

Sl29, the bus inu.nager d~tormines ~hether or not the highest 

communication speed of the node top is less than Sl. When it 

is determined that the highest communication speed of the node 

top is less than Sl, the process proceeds to step 5130 where 

the communication speed of the node top is set in Sl. When it 

is determined in step 5129 that the highest communication 

speed of the node top is equal to or greater than Sl, step 

S130 is skipped, and the process proceeds to step Sl31. In 

step 5131, the bus manager sets, in top, the physical ID of 

the parent node of the npde top, and the process returns to 

step S127 and the processing is continued. 

When it is determined in step 5127 that the top is equal 

to or greater.than n, the process proceeds to step 5132. In 

step S132, the bus manager sets the value of n in the variable 

nodo. The nodo is a variable for storing the physical ID of 

the apex when a search is made from the node n toward the 

root. In step $133, the bus manager determ~nes whether or not 

the node is equal to or smaller than top. When it is 

dctcrminad that the node is equal to or smaller than top, the 

process proceeds to step Sl34 where a determination is made as 

to whether or not the communlcation speed of the node "-node .. 

is SlOO. When it is determined in step Sl34 that the 

conunun1cation speed of the node "node" ·is not 5100, the 

process proceeds to step Sl35 where the bus manager determines 

whether or not the communication speed of. the node "node" is 
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less than S2. When it is determined in step 5135 that the 

communication speed of the node ccnode" is less than S2., ·the 

bus manager sets in $2 the communication speed of the node 

unode" in step Sl36. When it is determined in step Sl35 that 

the communication speed of the node "node" is equal to or 

greuter than S2, s.tep S136 is skipped, and the pro~ess 

proceeds to step Sl37. In step Sl31, the bus munag~r sets in 

the node tha physical ID of the parent node of node ~node", 

arid the process· returns to step $133 and the processing is 

continued. 

When it is determined in step 5133 that the node is 

greater than top, the process proceeds to step 5138 where the 

bus manager determines whether or not Sl is smaller than S2. 

When it is determined in step 5138 that Sl is smaller than S2, 

in step S139, the bus manager sets Sl in the highest 

communication speed of the node m and the node n, and the 

processing is terminated. When it is determined in step 5138 

that Sl is equal to or greater than S2, in step $140, the bus 

manager sets S2 in the highest coinmunication speed of the node 

m and node n, and the processing is terminated. 

When it is determined in step S125 that the communication 

speed of the node n is SlOO, when it is determined in stap 

S128 that the communication speed of the node top is SlOO, and 

it is determined in step S134 that the conununication speed of 

the node .. node" is 5100, the process proceeds to step Sl4l. 

where the bus manager sets SlOO in the highost communication 

speed of the node m and node n, and the processing is 

terminated. In a manner as described above, it is possible 

for the bus manager to compute the highest communication speed 

among the nodes. 

Fig. 19 is a flowchart.illustrating a process for 

computing the highest communication speed of the node m and 

node n and the number of hops between -the node m and node end 

at tho same time. In step 5151, the bus manager determines 
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whether or not m is greater than n. When it is determined 

that m is greater than n, the process proceeds to step S152 

where tho values of n and m are interchanged. When it is 

determined in step Sl51 that m is equal to or smaller than n, 

the process proceeds to step Sl53. In step 5153, the bus 

manager sets S400, which is an initial value, in a variable 

Sl. In step S154, the bus manager sets S400, which_is an 

initial value, in the variable S2. In step S155, the bus 

manager sets -1 in the variable hop. In stop S156, the bus 

manager sets the value of m in the variable top. 

In step 5157, the bus manager determines whether or not 

the ~op is less than n. When it is determined that the top is 

less than n, the process p~oceeds to step 5158. In step 5158, 

the bus manager determines whether or not the cotnmunication 

speed of the node top is less than Sl. When it is determined 

that the communication speed of the node top is less than Sl, 

the process proceeds to step 8159 where the communication 

speed of the node top is set in Sl. When it is determined in 

step 5158 that- the communication speed of the node top is 

equal to or greater than Sl, step Sl59 is skipped, and the 

process proceeds to step 5160. In step 5160, the bus manager 

sets hop+l in "tho hop. In step S161, the bus manager sets, in 

the top, tbe physical ID of the parent node of the node top, 

and the processing is continued. 

When it is determined in step S151 that the top is equal 

to or greater than n, the process proceeds to step 5162. In 

step 5162, the bus manager sets the value of n in the variable 

node. In step 8163, the bus manager determines whether or not 

the node is equal to or smaller than top. When it is 

determined that the node is equal to or smaller than top, the 

process proceeds to step 5164. In step 5164, the bus manager 

determines whether or not tho communication speed of the node 

"node~ is less than S2. When it is determined that the 

communication speed of the node "node" is less than S4,. in 
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step 5165, the communication speed of the node "node" is set 

in 52. When it is determined in step 5164 that the 

communication speed of the node 11 riode 11 is equal to or greater 

than S2, step S165 is skipped, and the process proceeds to 

step 5166. In step S166, tho.bus manager sets hop+l in the 

hop. In step 5167, the bus manager sets in ~he no~e the 

physical ID of the parent node of the node n, and tDe process 

returns to step Sl63 and the processing is continued. 

When it is determined in step $163 that the node is 

greater than top, the process proceeds to step Sl68 where the 

bus manager sets the value of hop in the number of hops. In 

step S169, the bus manager determines whether or not Sl is 

sm~ller than S2. When it is dotcrmined that Sl is smaller 

than S2, in step s110, tha bus manager sets Sl in the highest 

communication speed of the node m and node n, and the 

processing is terminated. When it is dete'.rmined in step Sl69 

that Sl is equal to or greater than S2, in step Sl71, the bus 

manager sets S2 in the highest conununication speed of the node 

in and node n, and the processing is terminated. 

Fig. 20 is a flowchart illustrating a·process for 

computing the optimum value of the gap count and for creating 

tho entire speed map. In step SlBl, the bus manager sets o in 

the length of the spood map. ln step S182, the bus manager 

sets 0 in the variable maxhop. In step S1B3, the bus manager 

sat 0 in the variable m. 

In step 5184, the bus manager determines whether or not m 

is less than the number of nodes. When it is determined that 

m is less than the number of nodes, in step Sl85, the value of 

m is set in n. In step SlB6, the bus manager determines 

whether or not n is less than the number of nodes. When it is 

determined that n is less than the number of nodes, the 

p1:ocess proceeds to step 5187 where th·e highest communication 

speed of the node m and node n is computed. In step Sl88, the 

bus manaqcr sets the speed code corresponding to the Q!ghest 
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communication speed determined ln step S1S7 in the address 

from the node n to tha node m and in the address from the node 
m to the node n of the speed map. ·rn step 5189, the bus 

man~ger computes the number of hops between the node m and 

node n. 

Xn step Sl90, the bus manaqcr sets, in the hop, the 

number of hops between the leaf n and the leaf m. Jn step 
5191, the bus manager determines ~hother or not the hop is 
greater than maxhop. When it is determined that the hop is 
greater than maxhop, the process proceeds to step 5192 where 
the value of hop is set in the rnaxhop. In step 5193, the bus 

manager increments n, and the process returns to step S186 and 
the processing-is continued. 

When.it is determined in step Sl86 that n is equal to .or 
greater than the number of nodes, the process proceeds to step 
Sl94 where m is incremented, and the process returns to step 
Sl84 and the processing is continued. When it is determined in 

step S184 that m is equal to or greater than the number of 
noQes, the process proceed5 to step 5195 where the bus manager 
computes the 

the maxhop. 

field of the 

optimum value of the gap count on the basis of 

In step 5196, the bus manager sets the length 

speed map to an appropriate value, and the 

processing is terminated. 

In a manner as described above, it is possible fqr the 

bus manager to determine the highest communication speed 
between two apparatuses on the IEEE1394 5erial bus, to compute 

the optimum gap count, and to set it in the most appropriate 
subaction gap and arbitration reset gap. · 

As distribution media for providing a computer program 
which performs processing such as that described above to a 

user, a magnetic disk, a CD-ROM, a solid-state memory, and 
further, corrununication media, such as a network or a 
satellite, may be used. 



32 

Having now fully described thG invention, it will be 

apparent to one of ordinary skill in the art that many changes 

and modifications can be made thereto without departing from 

the spirit and scope of the invention as sat forth herein. 
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WHA'I' IS CLAIMED IS: 

1. An information processing apparatus having 

unique in!ormation connected to a network together with a 

plurality of other information processing apparatuses each 

connected to·said.notwork and each having unique information, 

said information processing apparatus, comprising; 

rcca~ving means f~r receiving said unique 

information for identifying all of said information processing 

apparatuses on said network; and 

network structure obtaining means for obtaining a 

network structure of said network based upon said unique 

information of all of said information processing apparatuses. 

2. An information processing apparatus according to 

claim 1, said information processing apparatus further 

comprising: 

counting moans for counting a number of connections 

between all of said information processing apparatuses on said 

network based upon said network structure; and 

controlling means for controlling communication 

timing of said information apparatuses on said network based 

upon said number of said connections. 

3. An information processing apparatus according to 

claim 1, wherein said network is a bus interface. 

4. An information processing apparatus according to 

claim 1, wherein said information processing apparatus is an 

Audio/Visual apparatus. 
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5. An information processing apparatus according to 

· claim 1, said information processing apparatus further 

comprising: 

topology map obtaining means for obtaining a 

topology map Of said network based upon said UniqUG 

information of each of said information processing 

apparatusas. · 

6. An information procossing apparatus according to 

claim 5, sr:i.id ··information processing apparatus further 

comprising: 

topology map storing means for storing said topology 

map obtained hy said topology map obtaining means. 

1. An information processin9 apparatus according to 

claim 2, said controlling means further comprising: 

storing means for storing particular timings 

corresponding to number of said connections; and 

_said controlling means controls said communication 

timing with a use of said stored particular timings. 

·B. An information processing apparatus according to 

claim 6, wherein said receiving means obtains self IDs defined 

in IEEE 1394-1995 standa~d as said unique informatiQn, which 

are outputted from each of said information processing 

apparatus on said nct~ork when a reset of said network occurs; 

and 

said topology map obtaining means obtains a topology 

map defined in IEEF. 139'1-1995 standar.d; and 

said topology map obtaining means further comprises: 

w~iting means for writing data to a length field of 

said topology map defined in IEEE 1394-1995 standard, 

storing means for storing said self IDs; 

111111111111111111111111111111 
* C L M S * 



35 

counting means for counting a generation number, a 

number of nodes, and a number of self IDs; and 

cyclic redundancy check setting means for setting a 

cyclic redunduncy check for said topology map definad in IEEE 

1394-1995 standard. 

9. An information processing apparatus apcording to 

claim 1, wherein said information processing apparatuses have 

a parent node ID, and said network structure obtaining means 

further comprises: 

parent node ID obtaining means for obtaining said 

parent node IDs of each of said information processing 

apparatuses based upon said unique information. 

10. An information processing apparatus according 

to claim 1, said information processing apparatus further 

comprising: 

speed map obtaining means for oh~aining a speed map 

of said network based upon said unique information of each of 

said information processing apparatuses; arid 

communicating means for communicating data at a 

speed based on said spaed map. 

11. An information processing apparatus according 

to claim 10, said info~mation processing apparatus further 

comprising: 

speed map storing means for storing a speed map 

obtained by said speed map obtaining means. 

12. An information processing apparatus according 

to claim 11, wherein said receiving means obtains self IDs 

defined in IEF.E 1394-1995 standard as said unique information 

which arc outputted from each of said information processing 
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apparatuses on said network when a reset of said network 

occurs; and 

said speed lllClp obtainin·g means obtains a speed map 

defined in IEEE 1394-1995 standard; and 

said speed map obtaining means further comprises: 

writing means for writing data to a length field of said 

speed map defined in IEEE 1394-1995 standard; 

storing means for storing said self IDs; 

counting means for counting a generation number, a 

number of nodes, and a number of self IDs; and 

cyclic redundancy check settin9 means for setting a 

cyclic redundancy check for said speed map defined in IEEE 

1394-1995 standard. 

13. An information processing apparatus according 

to claim 1, wherein data is transmitted in a form of a packet; 

and 

said controlling means controls said communication 

timing by controlling.an interval of said packets. 

14. An information processing method for an 

·information processing apparatus having unique information 

connected to a network together with a plurality of other 

information processing apparatuses each connected to said 

network and each having unique information, said method 

comprising the steps of: 

receiving said unique information for identifying 

all of said information procassing apparatuses on said 

network; and 

obtaining a network structure of said network based 

upon said unique information of all of said information 

processing apparatuses. 
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·15. The information processing method for an 
information proce5sing apparatus according to claim 14, said 
method ·further comprising the steps of: 

counting a number of connections betwaen all of said 
information processinq apparatuses on said network based upon 
said network structure; and 

controlli~g conununication timing of all of said 
information apparatuses 011 said network based upon said number 
of said connections. 

16. The information processing method for an 
information processing apparatus according to claim 14, 
wherein said network is a bus interface. 

17. The information processing method for an 
information processing apparatus according to claim 14, 
wherein said information processing apparatus is an 
Audio/Visual apparatus. 

18. The information processing _method for an 
information processing apparatus according to claim 14, said 
method further comprising the step of: 

obtaining a topology map of said network based upon 
said unique information of each of said information processing 
apparatuses. 

19. The information processing method for an 
information processinq apparatus according to claim lB, said 
method further comprising the step of: 

storing Suid topology map obtained at the step of 
obtaining said topology map. 

20. The informatl.on processing method for an 
information processing apparatus according to claim 1~~ 



38 

wherei·n said step of controlling a communication timing 

further comprises the step of storing particular timings 

corresponding to sa.i.d number of said connections; and 

said step of controlljnq a communication timing 

controls said communication timing with a use of said 

particular timings stored at the step of said storing 

particular timings. 

21. Tho information processing method for an 

information procassing apparatus according to claim 19, 
. . 

wherein said step of receiving unique information obtains self 

IDs defined in IEEE 1394-1995 standard as said unique 

information, which are outputted from each of said information 

processing apparatuses on said network when a raset of said 

n~twork occurs; and 

said step of obtaining said topology map obtains a 

topology map defined in IEEE 1394-1995 standard; and 

said step of obtaining said topology map obtains 

further comprises the steps of: 

writing data to a length field of said topology map 

defined in IEEE 1394-1995 standard; 

storing said self IDs; 

counting a generation number, a number of nodes_, and 

a number of self IDs; and 

setting a cyclic redundancy check for said topology 

map defined in IEEE 1394-1995 standard. 

22. The information processing method for an 

information processing apparatus according to claim 14, 

wherein said information processinq apparatuses have a parent 
node ID, and wherein said step of obtaining a network 

structure further comprises the step of obtaining parent node 

IDs of each of said information processing apparatuses based 
upon said unique information. 
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23. The information procossing method for an 

information processing apparatus according to claim 14, said 

method further comprising the stop of: 

obtaining a speed map of said network·based upon 

said unique information of each of said information processing 

apparatuses; ·and 

communicating data at a speed based upon said speed 

map. 

24. ·The information processing method for an 

information processing apparatus according to claim 23, said 

method further comprising the step of: 

storing said obtained speed map. 

25. The information processing method for an 

information procassing apparatus according to claim 24, 

whGrein said step of re~.eiving unique information obtains self 

IDs defined in IEEE 139~-1995 standard as said unique 

information, which are outputted from each ·of said information 

processing apparatusas on said rietwoxk when a reset of said 

network occurs; and 

said step of obtaining a speed map obtains a speed 

map dof ined in IEEE 1394-1995 standard: and 

said step of obtaining a speed map obtains a speed 

map defined in IEEE 139"1-1995 standard; and 

said step of obtaining a speed map furth~r comprises 

the steps of: 

writinq data to a length field of said speed map 

defined in IEEE 139~-1995 standard, 

storing said self IDs; 

counting a generation number, a number of nodes, and 

a number of self IDs; and 
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setting a cyclic redundancy check for said speed map 

defined in IEEE 1394-1995 standard. 

26. The information processing method for an 

information processing appa~atus according to claim 14, 

wherein data is transmitted in a form of a packet, 

said step of co~trolling controls said co~unication 
timing by controlling an interval of said packets. 
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