24 Novenber 2003 1 | NFORVATI ON PROCESSI NG APPARATUS AND METHOD  ATr

DI STRI BUTI ON MEDI UM BACKGROUND OF THE | NVENTI ON The psg&s@émbéhgiphi on
relates to an information processing apparatus and nmethod, and to a

distribution nmedium Mre particularly, the present invention relates to an

i nformation processing apparatus and nethod which realizes communication
.at the optimum comruni cation speed of a network, and to a distribution

medi um When data | syiéansiidd 4oRERSth@ NSAATYs! AT pr ocessi ng
appar atuses (herei nafter tefe ﬁcbfg,hnﬁuﬂﬁgpﬁéﬁgm“@cmct ed to a bus,
which are capable of transmttrmg data—at a pruratity of transm ssion
rates, it Is necessary to sel ect a data transmssion rate at which a
transmitti ng apparatus can transmt, a receiving apparatus can receive,
and furt heBACKERQPN R OF VithiEn INHEWEIOS anot her apparatus (rel ay apparat us)
anong the apparatuses, at which the relay apparatus can al so operate. Fig.
21 shows an exanple of a plurality of apparatuses connected to an | EEE1394

serial bus. An TIRD gtextesgr ah&dxzabcmiwa/tlaecodeax) infermehiioh an antenna 7,

a nonitor n Di.sk) _deck nd_ .digita Vi deo Tape-

Recor der s)%ﬁog%s%%éf I\Apcponﬁé:éltsean me%&c‘ﬁ ﬂe};g ‘%’Eﬁ'ﬁ% 8B Y “HEIses 8-1
to 8-5. Th¥see pppaiatiusdy, \ts,hecbrésaﬂrfﬂ Illnvtehelspeﬁmiatmai itenanf or | EEE1394
and | EC61 defines AV (Audio Visual) ta, transm ssion on the

| EEE1394, gg%s E{bnrﬁn SESRRPONBR A Y & ﬁﬁ?%% fFeatif®he nade in
the | EEElS@dr;nmamdcm atdathe bpans SCSJMHEQEElOﬁtSMCCh)fdat AeCRBr e
transm tteg rem one. to rbhg_ .ot her or be received fromone to the other.

The XEEE13°84 §8r7 4 188t 'R&YUSs the specifications of a digital

interface for Cﬂh@wcdaﬁEJﬁt plrdbahit Yedfamong arbitrary information

praocessing apparatuses (hereinafter 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 which, when there is another
apparatus (relay apparatus) among the apparatuses, at which
the relay apparatus can alsc operate. Fig. 21 shows an
cxample of a plurality of apparatuses connected to an IEEE1394
serial bus. An IRD (Integrated Receiver/Decodexr) 1 to which
an antenna 7, a monitor 2, an MD (Mini Disk) deck 3, and
‘digital VTRs (Video Tape Recorders) 4 to 6 are connected to
each other by IEEE1394 serial buses 8-1 to 8-5. These
apparatuses, which fulfill the specifications for IEEE1394 and
IEC61883 which defines AV (Audio Visual) data transmission on
the 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 TEEE1394 serial bus is defined as the specifications

of a digital interface for connecting a plurality of



24 Novenber 2003 2 apparatuses. As specifications for defining the
transmssion rate anmong apparatuses connected to theohRgidAB4 spRi al bus,
three types are defined: S100 having a data transmission rate of 98.308
Mops, S200 having a data transm ssion rate of 196.608 Mps, and S400
having a data transm ssion rate of 392.216 Mps. An apparatus having a

hi gh-speed data transm ssion rate can transmt data at a data transm ssion
rate sl ower, than this. For exanple, an apparatus which supports S400 al so
supports tHe PEAPEUIPRPANS RS SRR L6ECETPEMN S i@r Jefbnimhdheattaansansaiesi on of

5100 is possithl embBjigakppa HNAA! HSLS i s cations for
1EEE1394. \Men thege Ig]i)apar at Sses m%%%épll}ppgbg %%é@éf I%fta%efac]i %g

transni ssi JH5ESt EYRPE 9 fAafdned: af LOQ dravéoged data HorahERES394n sete al bus,
the apparatdss 980308 BeHE OrdMRd@had;: hg 341%@1%5 l1:99 sﬂ}@éu}r{ Ny Ledata at a

transfer rate at V\/mch an appar at us PoOrhe te can performa
rel ay procdsd oRfgMbps, AshS 498 bruiny @ @ﬂ"ata coﬂnmismmfraappafat uses, in

whi ch physigpal . 2I1@SM(,]IE-,§IentA,{| TaE:QE'uP%aﬂ)in%f tg%gpgaerea 583 shown in Fig.

21 and the specifications of data tran SsTon Tates are indicat ed
within the W&d’é@sﬂfh@n w@mmu§rm$m idteontest dait4 ct:tahmmEEEa:BM seri al

bus forns @LQOQQOQQrt%4%@%394%@0%%@%%1 BH' %épérarl% gﬂg@p%l fications

for the data transmni ssion rate of corres to an IRD 1
of Fig. 21.54Rpoxtsi ffParaksmmappoats ndue dh;taf ub:&nkmimdrhefsaeoof aﬁ@t i ons

or e ooy 2868 3541 A5.00, 8200 SAes0ORds L g o117 2

node 13 fqulIIlng the specitications rate of
$200 corr eiHORIEStREeS hehivih dadi£id]) ahmcximci&lcauiéxhds | forg EEE13Paeci fi cati ons

for the datyey Qﬂggbs%e[g I ?_\I 6a{l 00 corr agg 1{0 thrﬁ Stggl tal VIR 4, a

node 15 fulfilling speci rons T ion rate of
$100 transmission rate are dxfferent, are connected to the IEEE1384

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 shows an example of a connection of apparatuses,
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 conncctod to the IEEE1394 serial bus forms
a8 node on the IEEE13%4. A node 11 fulfilling éhe
specifications for the data transmission rate 6f 5400 of Fig.
22 corresponds to an IRD 1 of Fig. 21. 1In a similar manner, a
node 12 fulfilling the specifications for the data
transmission rate of S200 corresponds to the monitor 2, a node
13 fulfilling the specifications for the data transmission
rate of 5200 corresponds to the MD deck 3, a node 14
fulfilling the specifications for the data transmission rate
of 5100 corresponds to the digital VIR 4, a node 15 fulfilling
the specifications for the data tiansmission rate ¢f 5100
corresponds to the digital VIR 5, and a node 16 fulfilling the
specifications for the data transmission rate of 82040

corresponds to the digital VIR 6. For example, the IRD 1



corresponds to the digital VIR 5, and a.node 16 fulfilling the

specifications for the data transm ssion rate of S200 ?ﬂ% to the
digital VIR 6. For exanple, the IRD 1 24 Novenber 200§4§&£%E®Pf S the

specifications for S400, the nmonitor 2 fulfills the specifications for
S200, and there is no apparatus which relays data in between, thereby
maki ng possi bl e conmuni cati on at g%data transm ssion rate of 196. 608 Mops.
O course, the IRD 1 and the nonitdr 2 are capable of perform ng data

t ransni ssifov} fdfl 18100e at p QB £3@A tWoPs . £d1 SAODY, I 8RE , ndwitbraEPaAkyses of the

MD deck 3 d_the. _digital VIR I fil he specification for 5200;
however , tﬁﬁ% Séfg%?éngﬁ??alqaévgﬁéHtHE“£§%@FFi St FOPRYP PO HPShpr esent
on the datedatysadstisth dretpaten, TherefwmakihBepuppsnld i dbnimudifscali@ondat a
transm ssi r o] he MD .deck and t Lgital VIR 6 1is 98.308 Mps
which i s (e asgtégi“fuiﬁé??%lns%lé"r" 5?%6.0‘{1&&%?5§8d558?rpt‘?%rFqus‘fS@rvé‘fHeof t he
comuni catliRth 1 pndt bbel nafitdat @ hransipsigiconfdetipethminy IERREL394. Fig. 23
i1 lustrates. St.ruct uge the fu igns of the | EEE1394 protocol
Tranihiabiat oh ulin ek sangte

(protocol : ‘comuni Cat'i S'EEE1394 protocol has a
hi erarchi cal stimucbuteast, thutde abpyeitisas dff @RsarRbi @dck ayeind Hhansacti on

Layer) 22,,.a..ink yer (L1 ayer) 23, and a physical |ayer (Physical
Layer) 2_4.0l etaﬂhiv_kﬁagcﬁé#sﬂ@oﬁhﬁnfe‘é?’egwattﬁ%aéﬁr&%‘é?f', hAfevare taspective
hi er ar chi esigiomUNTRAE ehaidy & heCEhaki Pl tRMRICBRNE1(SCfd Yre S on
Ivanagerren_tg rtherpore, the transaction |layer 22 and the link |ayer

21. -F
23 communi S SAkRt A ARSEhETL¢L R on BRGRAEOTErnERE MPBeF oLimit s the
transni ssidatandanengpsion r@ssageshe UsEHdeN 3 Bna eRENUNGCAll QAR lgequest

(Request) s, ' i o (I ndication), response ( Rejsponse&r%a_nd confirmation

(Confi r mat} o;%g."ﬁhe EPPOV\EJ'?}?] | Fheogreetficatdopnifer 858Puni cation. A

comuni cation fNebdtoweddbycrigEibn dk HRee®N¥E 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 communicéte with each other, and the respective
hierarchies communicate with a serial bus management (Serial
Bus Management) 21. Furthermore, the transaction layer 22 and
the link layer 23 communicate with another function block.
There are four types of transmission and reception messages
used for this communication: request {Request), indication
{Indication), responsc (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, ".ind" represents an indication, ".resp" represents a
response, and ".conf" represents a confirmation. For example,
TR_CONT.req is a communication for request sent from the

serial bus management to the transaction layer 22.



of the name of the arrow represents a request. In a simlar rmanner, ".ind"
represents an indication, ".resp" represents a respongovamber 26t@nf "
represents a confirmation. For exanple, TR CONT.req is a comrunication for
request sent fromthe serial bus managenent to the transaction |ayer, 22.
24 Novenber 2003 4 The transaction |ayer 22 provides an asynchronous data
transm ssion service provided to perfdrmdata transm ssion wth another

predet ermi ned dppartatansacnias CRAERNCE Prbbhides IHAURThchAFORANQLRGr function
bl ock;, andtgggl i zes, a re%uest response protocol (Réquest Response

protocol ) reguited N SPSH FE@BPistledThe PeEiRHEKasA LEyRIMIESivey f or ms an

asynchr onousth ransitias ipeRdpEOFRSd RbadRess NAl RELHAEALAN,; dysachr onous
transm ssi gn ‘Eroce s for transmtting data, such as iImages or sound. The

data transhiPLeY i HF ThE REYRENFHISUOR Praskniand gealdzes ahsraquesd, anong

appar at usesesﬂwnﬁehrmﬁ;uoysms(R@éugg@m\%ﬁbhg@%rﬁgﬁq E%Q@§P&&ii‘}ﬁ; awite
transacti O? ﬂﬁﬂqlfﬁ&' ock _transaction ich are units of “processing for
maki ng a %‘a Y-heTBPolRRAAGANhdaye R cardorvayar 22, Here, the

| ock tra_rlsaswﬂn:;dr&:ubsQ&ab@’mﬁéémrﬂ%ﬁ%cg%[iﬁ‘@@t@dese%%@c%érf N SR 1
transaction éc%?l't Transaction) conposed of two or nore subactioas of the

link | ayer *28CHPINE JSPRERLONRRS PrOseREnfent i xansningihg ndatay enchl

performs aadaimaddAnsiTissehal SELYiGRa YL gmﬁﬂ%p edge, . agddr.ess
processing,-data error  confi rmation,a1 fra{r?n ng o \c,iﬁgt ggge‘?c. 'fl{’rroé’tﬂ’d’ést for

an  asynchFEAORLE TR riss §F aRsEifiAde atpdm app trusktsnchby othbd@dypeiss Made
to the I'inkfl eyfis2dhiddie RaApked AR50 $8) 0N, vﬁﬁrtfeortﬁ.r?lg by, the | inrak | ayer
s, the P00t Hed an

23 is called a subaction, and as subactions, re are
asynchr onofistthaciIbrrctigndwhich sgehoAbasos ubstdssing| fot heakimysiacal | D

(Identificaby@es DA e peBrSPEL df §5He? 0E 80Ed Na2r 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 layer 23 in the asynchronous
communication.

The link layer 23 performs a data transmission service
using acknowledge, address processing, -data error
confirmation, framing of data, etc. AlrequeSt for an
asynchronous transmission service from another function block
is made to the link layer 23. One packet transmission
performed by the link layer 23 is called a subaction, and as
subactions, there are two types: an asynchronous subaction,
and an isochronous subaction. TIn the physical ID
(Identification Data) which specifies a noede 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
transmitted at a fixed cycle with a channel number being

specified, and an acknowledgement is not returned.



asynchronous subaction which specifies an address within the node, the
node which has received the data returns an acknow edgaiRBibet FoiN
i sochronous broadcast subaction which sends data to all nodeg ?%side t he
| EEE1394 serial bus, the node which has received the data does not return
an acknow edgenent. The data of the isochronous subaction is transmtted
at a fixed cycle with a channel nupber being specified, and an
acknow edgenent is not returned. 24 Novenber 2003 5 The physical |ayer 24
converts a | Bhecpiysbmil Usedri id tdmnventls BajegiQ3symiiad awed| épt Eheal
si gnal . JEurthernor 1 hysical: laves 24iperfe SR Okpgo that only
one nod&ln%nggyg?e§3 épg)FBa§§%$§%ﬁ%ﬁ} %ﬁgéréftrél{éﬁ% perforns re-
conf i gumpalyisdéeradf 1aper | BEEE3S4rsercaltdnis sas thateguly @fe gsie reset, and
perforns automati S| nt of t VS S@ ohD: pd P i§girq,_l_ bus managenent
21 real ilzngl’sél?gggbggg%: %%gg%%tgﬁ??%l unct"-"lstorﬁlé 58 'pl?ovifO es CSR
( Cont r olSBifatusaRégn seErtheAIEREL 384 useiadf HuSOREECIBRASLE Tife byeri al bus
managenent 21 _has f N ?a%Qﬂﬁn QntEok{ er i 4:50GHy onous
resour ce}’“:“’rﬁac%dgé‘rn,g glr)lggcénﬁﬁgaturifgﬁgég%. e néag'e cgn%rgl?%_f&éc%ntiydl s the
status of a MadesetrhelphysinpalageDentn?l steadd,zegnhecbasiolug he transaction
ayel 2%ofdlSy IR IURT fP 0 AN abBCCSR MO fiR o1l BY B S Smed b QlEr 10
perform‘?soc’i‘nronous conmuni‘cation, at |east one apparatu aving the
f unct i oraxdhitaETtiget hpbndeG/ IBREIGELSe nBlmageeriad baguinpedaemery 2ihe
appar at uses .con t the | 1 | 4 sl manager ai ns at
pursuiné“?héﬁgbpﬁ%ﬁﬁgﬁbgl?ga fgﬁgo%gﬁﬁggi*%EE%ggié§e§f§Fé%ﬁs, which is the
hi ghest feswtdan remiag rt, hend faidotsi orsage¥he Phreeswdee cohtrhkléxochr onous

g 9

resource nager .and the bus.manager | [ D] - 24 _shows exanpl e
of the s?ﬁr’T'E}c‘f % tg’fe gtr?a%gg‘y%%:har &r?gitﬁ"é gﬁﬁggﬁ%%ﬁv%ﬁc gtplgc??ié&g' t%lg{]physingal

I D and tééntrols the transaction layer 22, the link layer 23, and the

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 connccted to the IEEE1384 serial bus. The bus
manager aims at pursuing the optimum utilization of the
IEEE1394 serial 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 example of the structure of an
asynchronous subaction which specifies the physical ID and the
address within the node, which is a method of .communication
with an IEEE1394 serxial bus., This example is such that in
subactionl (subactionl: request in Fig, 24), a first
predetermined node transfers a packet for making a read
request or a write request to a second predetermined node, and
in subaction? (subaction2: response in Fig. 24), a second
predetermined node responds to that request with respect to
the first predetermined node. The asynchronous subaction is
composed of arbitration scquences (Arbitration Sequences) 31-1
and 31-2, data packet transmissions 32-land 32-2, and

acknowledgements 33-land 33-2. The node which wants to



address within the node, which is a nethod of communication wth an

| EEE1394 serial bus. This exanple is such that in subagisveRbedsddRactionl:
request in Fig. 24), a first predeterm ned node transfers a packet for
making a read request or a wite request to a second predeterm ned node,
and in subaction2 (subaction2: response in rig. 24), a second
predeter m ned node responds to that request with respect to the first
predet er mi ned node. The asynchronbus subaction is conposed of arbitration

sequencesahAnbE t4atd c'ﬁ@au&mg K3 réquaﬂds 3 physdatd p)agketto

transm ssions 32-1and 32-2, acknomﬂ gquggﬁgﬁ 39% The node
whi ch w@ﬁt§e§6r2ﬂe$bV%ﬁﬁbFOZEEE¢Q¥mtﬂqgﬁ§ FoRouE packet request s
a physi ¢als gygﬁetgergﬁiQQ§Qﬁéb@gbﬂﬁﬁ@&ﬁohOSquémﬂdn(&ﬂﬂ&rahdoﬂlfhe | EEE1394

serial bus in the period of the arbltrgﬁlon sequences %%nlmQHQ 31-2. By
ar bi t r atiYoRrPikEa hberer i ROFE WY &G EEEPINET A Ml SEPBR™ R0 transni ts

an asyngNQUSHRAEKS  ark dyRenpeRGWE fcKete indeha ;ﬁmk:et dfr aheni ssi ons

32-land 32-2. The node which has__received_the_async qQu acket which
has spedci¥tzedacket Fé@’é?%srﬁdoﬁéd% TARE i 4n a&ﬁl RoW e'd gﬁeci‘t ?\98 t he node

whi ch 45l ARS Fhbt edyi e RekepakRet Nenipar had Qﬁe&iﬁnedﬂﬂhmomdedgenents
33-1 and 33-2 for the purpose of confirmng recept ﬂfs*§8-$Q in Fig.
24, the %&Qﬁ#Wﬂ$9b@9ﬂ6eﬁe¥%ﬁ“h§WnéﬁFBﬂ%H%dg%ﬁﬁﬁﬁcPPoﬁ K ieE by peri ods
cal | ed Spbacli fkndaReadnd ddkedid. chblbdiTod Wictrecti on between the data

packet transm ssions 32-1 and 32-2 and between the acknow edgenents 33-1
and 33- 2agkrowhagagaenly parl cas 3arRedoRcKMRHWERGECg2hsCO HR Y ihs) 35- 1

and 35-2. g Seigp, shows the structure of an isochronous subaction which is
anot her U actlon The i sochronous subaction is conposed ofharbltratlon
sequences 41-Astgharn 3nafdddatdy fhckEection between the asynchrono

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 divided by periods called acknowledge gaps
(ack gaps) 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 sequénces 41-1 to 41-3 and data packet
transmissions 42~1 to 42-3. 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 qf 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 the 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



transm ssions 42-1 to 42-3. A node which wants to transmt an isochronous
packet requests a physical |layer to be described | atejnNoQeBsdgel t he

| EEE1394 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 sane
as the operation of each node in the asynchronous subaction. In the period
of the arbitration sequences 41-1 tf 41-3, the node which has been

determi ned as a transm ssion node transmts an isochronous packet in the
peri od of SYRREididing gapacketl trarfdnBs stomsadgitratdon2s@quditees ddehr apous

subact ongi 33 dioul deScRYoRENS Wil b§Ps 48 O QRN -GaPSefsoCh gaps) 43- 1

to 43-4 shorter than subaction gaps ivide the
asynchr ondtRisidfdon seaubuecs BiHeadilf er2nite iasynthechemgt h bet ween t he

| sochr onOUsn@aPSAtioh, | ndds 4.l L0884 NoYeHhen 2003, foq SUBAGLI on gaps

34-1 to 34-3, the arbitration sequences Or 1 sochronous
communi caPPefa ¥ JEkesedrpeddnance avbict the | avyrsdgoanaes 31-1 and 31-2 for
asynchr onggsmusaigpyication, and a transm ssion node is determned. This
operation takes_precedence over the asynchronous conmunication. Fig. 26
shows the cycl®i&t rAfcishows othelatwcler shsutbsi@mbidatantappandsisor @mect ed

by | EEE1394. FREL ' Lyi.ded int s and transmitted on
a tine-divﬁé?%#?%a5|s%%épﬁgg%§g$gﬁg ggbgﬁreﬁgfﬁ1%$ﬁ§§g'p§35§ ref er ence.
Thi s cycl 8ividedrighgicedrabfets cynd & wnamt.tsegnat = Uiplei-ddvi s bon apawide havi ng
cycle mas f i n h aratuses shown in Fig., 22). For the
asynchr onggéhpgc%%l%nz)fggngel?égﬁ Iogfda%%" b’gn 5@ rﬁ?%&ﬂ&ﬁ't hﬂé"? sclz"flﬁ e
unit) reqdfredesrd mahanicycleostdite sighailt sopphidd dromea heds egaw gt

fixed 11 g phe SRt O qUREetSs (SATSE 30 Brett QNG ShPo "Lrcte: "t here 1s

22). Vlor the asynchronous packet, a band (called a "band*,
although this is a time unit) required to transmit from the
start of all cycles is secured. Therefore, in the isochronous
Lransmission, transmission of data 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,
the node which has secured the IEEE1394 serial bus as a result
of arbitration transmits an asynchronous racket. In the
asynchronocus 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
Lransmission, that node must support isochronous 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 functions of an isochronous resource
manager. |

Fig. 27 shows the ranges of periods of a gap reguired for
transmission on the IEEE1394 serial bus. An arbitration reset

gap is a period in which an arbitration enable bit possessed



no schene for protection, and data is lest. In the tinme, which is not used
for isochronous transm ssion, of each cycle, the node4novembéa®igsecur ed
the | EEE1394 serial bus as a result of arbitration transmts an
asynchronous packet. In the asynchronous transm ssion, use of

acknow edgenent and rewite ensures reliable transm ssion, but timng of
transmssion is not fixed. In ordeg for a predeterm ned node to perform

i sochronous transm ssion, that node nust support isochronous functions.

Furt her, | east _one of  the whi ch or,t isochropous functions
nust haveg%y%$€h mast e ﬁh%t}%ﬁig‘ssgldnsﬁﬁﬁ?fﬁg 1t Se?eag‘fdo‘rfeaof t he nodes
connect edshal iéet geEEb394nseniel dfteesal B-dodes 8hicAusérbewme functions of
an isochrngHs resour ce nmapager.  Fi g 27 hO\F the Langes of periods of a
gap requi Fed TR AERNELF 3R Yh NaE POERASGA LEPPSEehet BRFRE it rati on
reset gaprbé$teatper dibr asyhelbhomiusatkbhsal soiorerabl Bebihipossessed 24
Novenber 2 Q§ 8 by each node on the | EEE1394 serial bus is set, and is a
smal | est périod in which after all nodes which perform asynchronous
transm ssi on haweowitnpliet edcreansitie abepatkat sspeear bitt the | oMEH 1994
asynchronous.téalg m's.sti qQn can be initiated, again. I.n order t%) i.ncrease the
0 0

8 5¢ e MEERTS8AS 2 BertCalr e husne i 1A TR $8Rr §°Y I %t t he

oper at i onsgﬁée
subact i onarbpaprandon heesear biapr 8t the rsasdfegappéidddnsankbhrgé @Weddtedd in a
range whe the n E%peration of arhitration is ensured fecifically,

I r mal ]
this can l%gler re‘gf’fl%gao%%l‘: &Pl R %gblttﬁftt,l°ﬂh?‘ﬁheri‘iusz%odgpe‘v‘af ¥ro be
descri bed thatsecani ve aceAridanc By Wsé e idte gabopat pgyhidh tike al KE&4 394 seri al

buses._Fi%f.iZﬁlilég%%%a es E e relgiioqihig ang? t he dekay of packet
transm ssi'on *8REnEC | FLO8F M1t Pus 1TaACSPETRNGR Whih the
topology of the IEEE1394 serial buses.

Fig. 28 illustrates the relationship among the delay of
packet transmission on the IEEE1394 serial bus, an arbitration
reset gap, and a subaction gap. In the packet transmission, a
delay occurs in the packets due to the propagation of an
electrical signal through the cable and the repetition of an
electrical signal of the physical layer to be described later,
That is, when a. packet 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 time at which it has been sent from the node A
due to a delay which occurs due to the propagation of the
e¢lectrical signal through the cable, and reaches the node C at
a time even later than at the node B. The greater 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 of this packet. That is, the delay time which
ocecurs in the packet transmission varies in accordance with
the topolegy of the buses.

When the arbitration reset gap becomes shorter than a
period in which the delay of the packet and the subaction gap
are added together, an arbitration enable bit is not set, and

the arbitration operation will not be performed normally.



reset gap, and a subaction gap. In the packet transm ssion, a delay occurs
in the packets due to the propagation of an el ectri calk4Naggembet 2o03ugh t hn
cable and the repetition of an electrical signal of the physical |ayer to
be described later, That is, when a packet is transmtted froma node A to
a node C, the packet sent fromthe node A reaches a node B at a tine

| ater than the tinme at which it has Reen sent fromthe node A due to a
del ay which occurs due to the propagation of the electrical signal tbrough

the cabl e, andineachemdrhasnadect sdd @&dewiﬁveneI@é@clrifti%%!aiahstggrmde
et

13." The gEﬁatih %?e nunber = of hops of the cables involved in pac
i0f AREE A2 RIS PUF nBRR SSUNRteghCakledh 7 dusy magagerduct ed, t he

transm ssi

greater thectepayvided Ninkopackebn dhalnd highBstdghay dddmmmlkgRoccurs in
t he packet ttran%m ssion varies in accordance with the topology of the

buses. &R CENBTaFBith ATBWAEEaELCYabs RASHELesABPR G raENdiFaxY period in

whi ch t he agpbhavtabes hen packeusandot e Sihacituenofaphe a518s ,added toget her, an
arbitration enable hit is not set, and the arbitration operation will not

be perfor MEF A mal Fien 2 NOWFEABEY 2BPRATatRsEshAverths fRastirpeatabove,

in the specibhiscathogs: f orhd sl RERAS94 SETdl dBushet HgpdHGIdean called a
bus manager _ whi %Hugrovi des information of the hi ghest data transm ssion
rate at wWHCRReES P cthe HFEEL 3945 8pBt L HhPParBres apffeagyaia-uses on t he

bus, to amrhppgbakHsudNcddiedies, tbSthdefpmpihsiBenial Phel alddy 1k
appar atuses have the function of a bus manager, the bus manager of one of

t he appar dF€e&t CBRALIWMPIFHRE FEEEA 3pPAE TS tpushbpe il sondsf deti vel y.

The appar aidahsaarneat ke tadhe JEERL394rsafd @lonbE $RESsHdE A ©¢0f data
transm ssiQn to an apparatus to which it - wants to transmt on'the basis of

the inf or FdYS SSofepRgespetitd mey formst Aemmiriqatiagert Bhel Ipeglfesrtns

conmmuni caldata &rahlRiBsPHeState 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 the specifications of the IEEE1394 serial

bus, a method for determining the highest communication speed
between two apparatuses on the IEEE1394 serial bus and a
method for determining the most appropriate subaction gap and

arbitration reset gap are not defined.

OBJECTS OF THE INVENTION

The present invention has bcen 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 notwork,



data transm ssion rate at which conmunication is possible. Further, by
using the data of .the topol ogy map possessed by the bus nanager, the
subaction gap and the arbitration reset gap are set to24 Nevenesrt2098
period. However, in the specifications of the XEEE1394 serial bus, a

met hod for determ ning the highest communi cati on speed between two

appar atuses on the | EEE1394 serial buslt@&nd a method for deternmnning the
nost appropriate subaction gap and arbitration reset gap are not defined.
OBJECTS OBUFMERY NWENHEEONVENT I9Nesent i nvention has been nade in view of the
above circunstances, and an object of this invention is to determne the
hi ghest comruni cati on speed between two apparatuses on a network. Another
obj ect of thisInnvameirontd sateaidet eeri akovhe obfiepbd oggcedrdinget Wor ko 24
Novenber 200310 SUMARY [OETHE INVENTEON | nor dek, Lo athai e sahgve

obj ects, according to an aspect of the present invention, ‘an information
processi ngPPappitat HSVhaYi ngiahe que fioafaE kel | ceneefAkREt & td ASMEPRLr k
together wohBr@ePl Yriahi ty ofQthek,i nfor MRLLEN PLAGCESSHRY  SRRAIAtHges each
connected to the network and each }\;aw ng unique information, the

i nf or mat i GRPPFIEEES RGCRppRUASI EONPIS Sichyork rabisgiChghwelis undaue

recei vi ng ibRerii Qe 1tHOrimBLeAci o plolentdibyi ngoakhe©f, t Bgudfsargation
processi ng appar atuses on the netvvor}l:;; net work structure obtaining neans

for obtai AEAGIEI"hetFGPR sEPEctIFEIFE P het iRt WBHIEUSas dBI e tRe GRF que

i nformati qaaedtigyinghaithes i tHOrmEL A UrO§RSSE DY @PRRLALHEESSs ANEnkopol ogy
map obtai ni ng means for obtaining a topology map of the network based upon
t he uni qu@SFHPBFmatissHosF eHAWCEPTE hePPiaifePfat 1A or $88s FH§-abhar &t uses.

The appar akdgofl th€licture of the network based upon the unique

information of all of the information processing apparatuses;
and topology map obtaining means for cbtaining a topology map of
the network based upon the unique information of each of the
information processing apparatuses. The apparatus further
comprises a counting means for counting a number of connections
between all of the information processing apparatuses on the
network based upon the network structure; and controlling means
for controlling communication timing of the information
apparatuses on the network based upon the number of the
connections. The network may be a bus interface, and the
information processing apparatus may be an Audio/Visual
apparatus.

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 particular timings
corresponding to number of the connections; and the controlling
means controls the communication timing with a& use of the stored
particular timings.

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 apparatus on



conprises a counting neans for counting a nunber of connections between
all of the information processing apparatuses on the network based upon
the network structure; and controlling nmeans for contr&t NPYRRSARIAi cati on
timng of the information apparatuses on the network based upon the nunber
of the connections. The network may be a bus interface, and the

i nformati on processing apparatus may bélan Audi o/ Visual apparatus. The
apparatus further conprises a topology map storing neans for storing the

t opol ogy mépeobiefivifed bybarheat oppledgyC frapheoadiveirtig ermns, aamwt okhfdg nmeans

for storingopaibisuhal docdiRgSy &Aff-eSBeAM: Nt L REBEE Ol 418 neanagcti ons;
and the controlllng nmeans controls the communication"timng wth a use of
T

t he stored 1EBr dPetir B19% ishangerdThand el Viang lRednB2ae beal H 156 fieprps

defined in dkERer 138p 4922 Sirardag dnasnd heoMnigUs nghfRraatLon, 1whheh are
outputted from each of the information processin apgar atus on 24 Novenber
2003 11 t h&lféBweE k tibeheRP Los¥eaBf dehtRetbt briEEscddrd T 1AM t4f@dargpol ogy

map obt ai niskg rigNmeaRs airBs &tbepPed Odke MBR1defidRed dolint t FEENd394- 895
standard; and the topol ogy nap obtai ning neans further conprises witing
means for WPFHEY d%lt%e‘ie&yaé}lPEnﬁ‘t‘rPPelT'i & dgPerhelt B Doy 1hF dFPREd in

| EEE 1394- B995aitranttay;d, andt 8y¢Ng: nBedisidadbySicbetR skhieisg! hehfls; reounti ng
neans for counti ng a generation nunbg]r a_nunher odes, and a nunber

, of )
of self 1dSEYEMRY ¢ cFYT FedaRERMRRFYCIFOEK  sEPY | TERASCFHIMR S5 RG a
cyclic redundaney rieick oberstdreidrapol ogy map defined in | EEE 1394-1995
standard. The apparatus a ri ses parent node |ID.ob %i ni r]C . means for
i B¢ PBorated

obtai ning the p gntapr}i)@&@lc]sl%s%gF edc Sthe P2 Rt or ABET o PprdtE@ddithg

appar at usesicbhasedfaponbtheniny quke ipfrehnathedy Speedimpaobt aimi Ageneans

for Obtainﬁﬁgo%mg f§§j processing apparatuses based upon the unique
information, 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 .

Receiving means obtains self IDs defined in IEEE 1394-
1595 standard as the unique information which are outputted
from each o¢f the information processing apparatuses on the
network when a reset of the network occurs, and the speed map
obtaining means obtains a speed map defined in IEEE 1394-19985
standard; and the speed map obtaining means further comprising
writing means for writing data to a length field of the speed
map defined in IEEE 1394-19%5 standard; storing means for
storing the self Ids; 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
redundancy check for the speed map defined in IEEE 139%4-19895
standard.
BAccording to another aspect of the invention, there 1is

provided an information processing method for an information

connected to a network together with a plurality of other



map of the network based upon the unique information of each of the

i nformati on processi ng apparatuses; and comuni cating neans for

communi cating data at a speed based on the speed nmap. ZRebevermbery 2083ns
obtains self IDs defined in | EEE 1394- 1995 standard as the unique

i nformati on which are outputted fromeach of the information processing
appar atuses on the network when a resktaof the network occurs, and the
speed map obtaining neans obtains a speed map defined in | EEE 1394- 1995
st andar d; amdothetspeedroapsabiai mppgracanss f wacher coomgriesi ngo wthéi ng
means for (W d t I h field of t. d_ map.defin i,n | EEE
1394- 1995 geghgg}?d;ﬂgc?ore?ar% n%%%éﬂ?or&lusc{%ri r%%%f)ﬁggg%acﬁ’ 2%1% C(I)“&% P%g nmeans
for counti wgmargeler atheorstepanbér , rachiniygr tbk modese amtbmratdrbefoonf sel f

| ds; and ' Nncy- C K. j . setl] |
redundancyq}:ﬁ%étﬁf#%r t he s%fee %rajbﬁﬁe]’ﬁaﬁgagsﬁgﬁE%%lf%gﬁﬂfggg%g%%nggr d.
Accor di ng ftdeanmttiverkaspadieising he i pvembkonstrdmiuge sof ptbei dedwank
informatio c Ln (o] i nf i e aef wor k
toget hor wCh o Broral ey or o5t ner 07 Novanbar 2003 1124 nf oracrog”

pr ocessi ng PAPPEF BiE e3PREHE UEBRheeREd CPEAEENY net WOPRI &Y st hohathag
uni que inf QERAbEPNbakBE MRIROTLLEL ONRE it NAnEDENSTERS OF | JaeGei i ngnthe
uni que information for identifying all of the information processing
appar at uses6RTMAHET RTASERS1B8Ht APRRFRF U@ efiet WOE K SReNFENgr @eshotiheanet wor k
based upongkBerumdgua sbnformation of all of the information processing
appar at uses; and obtaining a topology map of the network based upon the
uni que information of each of the information processing apparatuses.
Correspondi ng net hods are described al so. 24 Novenber 2003



12 BRI EF DESCRI PTI ON OF THE DRAW NGS For. a nore conpl ete under st andi ng of
the invention, reference is nmade to the follow ng desgmRti88r Stk
acconpanyi ng drawings, in which: Fig. 1 is a block diagram show ng a
hardware configuration 'diagramof an IRD;, Fig. 2 is a diagram
illustrating the structure of an address space of CSR architecture; Fig. 3
is a diagram showi ng the structure of1a topol ogy map; Figs. 4A and 4a are
di agrams showi ng an exanple of the structure of a self-ID packet; Fig. 5

is a di agpapyi bhaisdfAigRdokhens sia@IREES of the self-1D packet; Fig. 6 is
a di agrawrsg'gvmrg—t%?—mm_é“ﬁeed map; Fig. 7 is a flowhart
illustrating a process for conputing the value of the optimum gap count;

Fig. 81s afieponad,d IiphEel! Aud RAReRs {OTr SabbAgion, t opol ogy map;
Fig. 9 is a flowhart illustrating a, procesS for creating the tree
struct ur eedaranct bactedrode; tRegEoMPYiRaadgpaRyRIMAN RSt rating a process

N R L i P e
illustrating &iprotebs #d?quétt éliﬂﬁﬁii“ﬁgﬁrt%é_nﬁoﬁleha’ﬁﬁs‘iecal | D of the parent
Comput i ng it agEg s Bh Py of SRR e 'R o 13710 A Tl owehart
i |lustrating angthér ipractisgfaor iltvapiatiing the pryasteme PH 8F the parent
node whi Cahd Qs ré% ceY'3E (?S?ta%%lﬁ;itecture:
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
s5elf-XD packet;
' Fig. 6 is a diagram showing the structure of a speed map;
Fig. 7 is a flowchart illustrating a process for
éomputing the value of the optimum gap count;
Fig. 8 is a flowchart illustrating a process for creéting
a topology map:
Fig. 9 is a flowchart illustrating a process for creat;ng
the tree structure data of cach node;
Fig. 10 is a diagram illustrating a process for
determining the node physical ID of the parent node of each
node;
Figs. 1A, 118, 11c, 11D, 11g, 11iF, 11G, 11H, and 11lI are
diagrams illustrating a process for determining the node
physical ID of the parent node of each node;
Fig. 12 is a fiowchart illustrating a process for
computing the physical ID of the parent node;
Fig. 13 is a flowchart illustrating another process for
computing the physical ID of the parent node which does not

use a stack:;



24 Novenber 2003 13 Fig. 14 is a flowhart illustrating a process for
conputing the nunber of hops between a node m and a noeal@joRembdr 0315 IS a
flowchart illustrating a process for conputing the optinumvalue of the
gap count on the basis of the nunber of hops; Fig. 16 is a flowhart
illustrating a process for responding to an inquiry of a communication
speed from another node; Fig, 17 is 'a {f4owchart illustrating a process
for conputing the highest comunication speed of node mand node n; Fig.
18 is a flowharigi IlitUSLr at fhgwehgrtndddsst o timpreppriocgss hBohi ghest
conmuni cation_ s eed t he -node and . E 1 Jowchart
i|lustrati fg™B" +%%e F%Wmcéoﬂﬁﬁ%ﬁﬁb hgcﬁ %eé&jcgk%ﬂﬁ1gaé?g%r£peed of

t he node m and rifie Mode & &mdwtﬂﬂaermmmarstmhthm@sa txammﬂ tbe node m and

the node n me timnme: Fi 20 aflo t process
f or corrpuﬁoﬁ‘ﬁum %?? rﬁfrﬁlff‘gf“ugg]o‘fe #eiégpgégun? dd 5‘#{%0%%%1%?2%@ th
entire speetiemapinb&rgef Zibpss a di agram show ng an exarrpl e of a plurali ty of

apparatuses connected tp an 394 rial [ di agram
showi ng an exanpf-&- o?sa”bdanré' FBRA*® of éﬁ%& ges ;9:0 v%n the physi cal

| D and t he rezpeatfingatd ons iﬂfquargiaba 4 rmm’nﬂsaomonm@em e?nomdanatlwr
within the node; Fig. 23 is a diagramillustrating the structure of the
function of"°S¥iXEEEL. 394 protocol; Fig. 24 is a diagram showi ng an exanpl e
of the structureigof 1aniasyivwenaus sSlLbaidaaing a process for

computing the highest communication speed of node m and node
n;:

Fig. 18 is a flowchart illustrating a process for
computing the highest communication spced 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 befween the node m and the
node n at the same time:

Fig. 20 is a flowchart ilfustrating‘a process for
computing the optimum value of the gap cou@t and for creating
the entire speed map:; )

Fig. 21 is a diagram showing an examplé of a plurality of
apparatuses connected to an IERE1394 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 IEEE1394 protocol;

¥ig. 24 is a diagram showing an example of the structure
of an asynchronous subaction;

Fig. 25 is a diagram showing the structure of an

isochronous subaction;



Fig. 25 is a diagramshowi ng the structure of an isochronous subaction; 24
Novermber 2003 14 Fig. 26 is a diagram show ng the cycbgnglémsditodzof dat a
transm ssi on of an apparatus connected by 1EEF1394; Fig. 27 i1s a diagram
showi ng a range of the period of a gap required for transm ssion on the

| EEE1394 serial bus; and Fig. 23 is a diagramillustrating the
relationshi p anong a del ay of packet transm ssion on the | EEE1394 seri al
bus, an arbitration reset gap, and aldubaction gap. 24 Novenber 2003 15
DESCRI PTI ON OF THE PREFERRED EMBODI MENTS The following is a detail ed
descri ption oFLgnbbﬁlnenish@hramhehqwmxbﬁbelﬁy€¢ﬁ|&ﬂ¥nmtﬁher@fe¢@ﬁte to the
drawi ngs.__First of der f I ﬁﬂﬁﬁ het ween each neans
of the Fﬁ€8ﬁ9|gﬁl%£ séf“?o% éhgﬂ%*ﬁé g% t ezgwbodlnent descri bed
bel ow, the fe&tigres?ofs tmeilmgesanshww@tai oangeeof dgsrmeyéddbeFow. by

i ncluding _a corres enbodi nent (o0 n e ent heses
after eagﬁmhééﬁglrgﬁ %&ﬁfﬁﬁfnsmﬁﬁﬁéoﬁéécrl t?gg %gé %é# H ﬁ%? Q nmeans
thereto. ???7 Mige apeisfa childgramt helhat ortimky mhepre&zxmnnﬁylappapaQUS as
set forth i cIa| rjses co ut at i r I | EEE1394
i nterface SBGY B Pai??o‘rr%ﬁﬁ%ﬁ £1RY ?'h%‘err%geﬁ%gégo e"'@%al”t%\}\%r’ kggn t he
basi s of dhe draftabrakesat ferp, iathenhi Syback ieackapnf or mati on processing
apparatus and the nunber of connections of each information processing
apparatus to the network and for controlling the comrunication timng of
each information processi ng apparatus. The present invention will now be
described below It is assuned that, also in. the present invention, the
network is constructed as shown in Figs. 21 and 22. Fig. 1 is a hardware




configuration diagramof an IRD 1. A tuner 51 causes an antenna 7 to
operate and outputs an inmage signal and an audi o sigbaNolémB&opgdance w th
a signal froth 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 froma CPU
(central processing unit) 55 or an | [EEE1394 interface 58. The touch panel
54 supplies a signal corresponding to the operation of a user to the

i nput/output interface 52. The CPU b5 perforns various prograns. A ROV
(read OHpsCrIRIPEN)oDOrE eresrRrReD oMdgpIMENEE data from among prograns
used by THhe TPU 55 arnd paraneters for conputati ons. A RAM 24 Novenber 2003
16 (random access nmenory) 57 stores a programused in the execution of
the CPU 55 anglePapbaiBh i MhiaCheVal Vod AYRRbEAOR] §f iamddudmeresud on
thereof. The 1EEE1394 interface 58 is an inpuh/ogt ut int%Lfage whi ch
conpl i esthgi wiyespBEEIBY@RtIQR WHERh ¢ EREeIesy toe LPY)| 5%%1&938- *t8%8-5 are
connect eﬂh oblfe ot teeealééif%hﬁlei RRUL L 0o Mitp iRlcRebACEadi? nddts ofPLhE5, the
ROM 56, the RAM 57, and the | EEE1394 interface 58 are connected with each
ot her t hinxggtt-ihe agnseEnterigusn the FEEMSERDEREI FRROFHM Y he CSR
(Control gat atiys.g Begbal efne Hdatul 8BSt HE etk i@ eatb4nbeitnutdees space

defi ned y 1680 1EC13213. Fig. 2 illustrates the strucéure of the address
space ofdedrciCRR Pedhit BEtiRELUding Ai GREFRGDEIHPEROIHIPHHPE cal 1D

(i denti fé:?%éfblﬂ %%%n"‘@h@%é%t@@%_@% hLbeePQden @@anach of R, and the
remai ni ng I'ts are used to specify an address space provided to each
node. Thekks degeriptden deepinet ddeiftuppparmefAns F&8*FHPo the 10 bits of the

bus 1D apd LG 6 éﬂﬁ%ﬁ_gﬁfzg}?ﬁ PINES 162 b i { P Y s s Byl ppafttiyOw  sense) .

Si nce the val ue at he bits becone 1 is wused for a special
purpose,asts¢g gngﬁﬁ @mecﬁgigpbc¢q@pr}ggg 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 proqessing apparatus and the
number of connections of ecach information processing apparatus
to the network and for controlling the communication timing of
each information pfocessing apparatus. |

The present invention will now be described below. It is
assumed that, also in the present invention, the network is
constructed as shown ih Figs. 21 and 22. Fig. 1 is a hardware
configuration diagram of an IRD 1. A tuner 51 causes an
antenna 7 to operate and outputs an image signal and an andio
signal in accordance with a signal from the antemna 7. A LCD
(liquid-crystal display} 53 and a touch panel 54 are connected
to the internal bus through an input/output intexface 52. The
LCD 53 displays display data supplied from a CPU (central
processing unit) 55 or an IEEE1394 interface 58, The touch
panel 54 supplies a signal corresponding to the coperation of a
user to the input/output interface 52.

The CPU 55 performs various programs. A ROM (read only
memory) 56 stores basically fixed data from among programs

used by the CPU 55 and parameters for computations. A RAM




buses and 63 nodes. The space defined by the high-order 20'bits within the

address space of 256 term bytes defined by the | ow or dgamNoA8mbbt 233 S
divided into an initial register space of 2048 bytes wused for a register
specific to CSR, a register specific to |EEE1394, and so on, a private
space, and an initial nmenory space. The space defined by the | ow order 28
bits, when the space defined by the high-order 20 bits thereof is an
initial éﬁ§45ter sgage, is used as a configuration RCNI% ead only

menor ), 90t PEFS&Hi FerFdde 2 (st ST 2aRE PPN &S D b%cific to a node,
pl ug contdscut@@nSber shé REBE)sS 8he . pddathetdrsh@isct Raxsi ructure of a

t opol ogy map disposed in the initjal unit space of_ CSR._qf a node which
oper at es %?prﬁﬁ§eﬁﬁnﬁﬁéﬁg’ﬁxPSHB%?PfqWﬂﬁﬁogtor¥ﬁﬁa%ﬁﬁﬁ13§4mhich i ndi cat es
the | engtin@fifeiceasgener &t i opuRYBResut NrteicEscof withdl@np124s Noyember 2003
17 (quadl et: 4 bytes).. A node count (nodggpoun field stores a value

whi ch i ndtRERES WrhEonkibek BHEEIPEd epfrifdu&TS8A %%%'“1@?@1?53 serial bus. A
sel'f-1D caatedted.f - rHeCOMME D shi etHe SipHtysudpyel Uecediiadle Sadi crées the
nunber of self-1D packets [self id-Packet] to bg %o ed.in the-g pol ogy
map. Sel fS8D padber BOY0I6+ Fhes 8RN $D -apd: Slift 1E Eifl ?‘{ dnfesfares gn act ual
sel f-1D packeforsRidcelir Ot KRG ENQdRe r ATRfacghCr ki tnflechmdaney  Check) fiel d

stores a value for cyclic redundanc¥tcheck for the O%ﬁ(n of the entire

topol ogy map. TeFEEE1334 coomliigs MatR)khen CSR ACemtxe} ¥Ret stored in

the topol gay: 4wy Br@sicdée @ 1ABiah0Y @ xaaBhee9 dpie Hertiabire of a
self-1D packet. In a self-1D procesS, one of one to four self-1D packets

is. out pubY FFIMERGE 38Rysi cBig] Ay dklugtrafiess4eR AbHECEYHR ™8 D packet

shown i N Fig@red dppckObs LHE EASG LA VOEGILd.l TheShigh<rddr am Bxagpl e of a

self-1b packet which is output first. The self-|D packet shown in
are physical ID (Identification Data) which indicates the node

on each IEEE1394, and the remaining 48 bits are used to
specify an address space provided to each node. These high-
order 16 bits are further divided into the 10 bits of the bus
ID and the 6 bits of the physical ID (physical ID in a parrow
sense) . Since the value at which all the bits become 1 is
used for a spccial purpose, it is pdésible to specify 1023
buses and 63 nodes.

The spacc defined by the high-order 20 bits within the
address 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 register specific to CSR, a register specific to
IEEE135%4, and so on, a private space, and an initial memory
Space. The space defined by the low-order 28 bits, when the
space defined 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 uscd for an application
specific to a node, plug control registexrs (PCRs), etc.

Fig. 3 shows the structure of a topology map disposed in
the initial unit space of CSR of a node which opecrates as a
bus manager. A length field stores a value which indicates

the length after a generation number in units of quadlets



Fig. 4B is for an exanple of the sielf-I1D packet which is output as..the
second or later. The first 32 bits of the self- |ID pagkeiovamBeidoacti ve
data, and the renmaining 32 bits are wused for error detection. Fig. 5
-illustrates conponents of the self-I1D packct. The contents described in
the cells bolow the cell described as "nanme" of the uppernost |ine
correspond to the nane of the conponent of the self-ID packet of Figs. 4A
and 4B. The cell at the position of t e/ i nter section of the right ward

extension, _ar of ,t cont ent §,88S&dUed nbBet BEL S| I£idovnvasge©fa t he cell
descri bed(qéisd’ei?'itél "Qgtf&?h'e E'ppggrmst iﬁg aﬁd the downward extension area

descri bedradare’ fhélcll” indicate upber nweeer 9@ rSRON: t MESoRPeRPE of the
corrponenftIsEE%‘]PtQQeéggk]‘ai{ ?.;c"‘dﬂe%el?hlfi&ﬁmt‘“bs@ﬂ@ #B.cole byser@nager reads
e fie

i nformation store I'n SP of the sevent€enth bit or_the

ei ght eentdtdyiets of veduehehietarindicapes t FhmWesdoAnte i bearkeEbF med of the
transfer e f c t d lEhhascqutmal, theiesebf-1D

packet . Tﬁsggj‘?fjnflgi#g%?(gg?mﬁ?%e isngfggtg%%e. f% Ngggnrgéé% 2003 18 connection
state of paekegior t(0]stor ¢delf theobingl dsl PEied dpatores mh cttddlone of four

types; the connectiqn partper is hj nodespct heyepinatdduaagayt ner is a
par ent noﬁ"é,fgt e pp"’loc(r?”tr‘a'ti é‘serﬁgthécmor?%ggt }éégebrq?he tgrxi nal -ooes not S/exi st .
gap_cnt whhedk) detedrdristeseshe vaelvge fof thel subestingangapchark tfies

oL R SERER R0, BLRLEL Aoy ohRT T 10 3 Koo L from e

of a speed nmapNetktsposedsicmiphion il ilaknuafta spdde 18 PESKeBIstdR@dhode whi ch

the 1 ength Epecronc BRACRRP  onfiifnar PRtunE B ¥ Srkdple SR 1 e

byt es). ThergeseratédHm matifel D(pmriertat | dn- aushefID pirecdsst oPRs f val ue

whi ch indgggtgg Eggrqaﬁp-&noéagﬁgggifg“%utput from the physical layerx
24 of each node, The self-ID packet shown in Fig. 4A is for
the case in which it is single, or an example of a self-ID
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-ID packet. The

contents described in the cells below the cell described as
“name™ of the uppermost line correspond to the name of the
component of the self~ID packet of Figs. 4A and 4B. The cell
at the position of the intersection of the righﬁward extension
area of the contents described in the cell downward of the
cell described as “field" of the uppermost line and the
downward extension arca described as "“field" of the uppermost
line show the contents of the components of the self-ID packet
of Figs. 4A and 4B. The bus manager reads information stored
in the ficld SP of the soventeenth bit or the cighteenth bit
from the start to be transmitted and can be informed of the
transfer specd performance of the node which has output the

self~ID packet. The information which indicates the



of the speed map. The speed code (speed-code) fields [01 to [40291 store a
val ue whi ch indicates the highest comruni cati on speed4povembertdgs. The
val ue whi ch indicates the highest conununication speed of a node mand a
node n is stored in the speed code field [64 ( ra + n]. For exanple, the
val ue which indicates the highest comrunication speed of a node 0 and a
node 2 is.stored in a speed code field I2). In the case of the structure
in Fig. 21, a value Wich indicates 5100 is stored in the speed code field
[2]. .. Fi Gonhdctidnf koMESasE drel wsEt Atdtngea pnocesstiedds E8npatPHly t he val ue
of an optimumgap count. in step S11, the bugﬁnanqgﬁﬁngpqgsgs§ﬁghpy, for

exanpl e, iMFE-QFROS| OPR Bf GEOWT LYPEFaAtRS SOWESSF8Y P ap | h step S12, the

bus managesa&r adlcesonhb8Ei & IPiGitnee data wompaseddef threamskér igpeed

performance, the nunber of child nodes, and .the ID.of ent node, of
al | the neRRReFdhelredht ot tHE s 99PR &S 8Ts, tﬂaég-b%x%s@%r}rlg%g‘ger

det er M nege ¢ S IHHD WheOk aHgPSo Mithe BEBRSEIod @aphendctimdi aritiitedtébnal | t he
nodes connected to the bus. in ste

514, the hus m [.c t t he
opt i num vaeset oIan He @éareéomtt‘tﬁw%tlﬁge'b‘l‘a‘éi%" &“‘t%ﬁgnﬁﬁ%%let?s éﬁ%ﬁ‘ogi‘e
det er mi negde i p. St&Me HInshetBed NeE Apiei BUITVED ymaXetthe gap count in each
node, and 54 Novenber 2003 19 the processing i§§{erni$ated.e£\de%%giption
is given in deFdg| 6 pdloy® &heaspritedds 8f 2P &FPof BPY "7 Fi'g. 8 is a
flowchart jikkysiralinGpader 0¢essr fex thkeeabi@guhich epelagysnep 4 bt ep S11

of Fig. 7. In step $21, the bus nanager wites a_predetetni lue in a
reset starenpggrst efhe dienghk EBRLA FPESEr for AEYT o E’dgpggg%€$%g%o t he

bus. 1In i(eg\atﬁzktéf'ea Rjeteiraeh oh a@ibetd iaf uracH apdmagdetsrns a tree |ID
process, and’sets one of the values of the branch ﬁnd t he. Iegﬁmégkpach

node. in stawpddes: {neyiafisi cahel gorAraidons PERERT HERE 5 POt  a sel f-1D
process and ROukdesst ey PRsi3kbhliddicates the number of creations

of the speed map. The spced code (speed_code) fields [0] to
[4029] store a value which indicates the highest communicatiop
speed of two nodes. The value which indicates the highest

| conmunication 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 commu%ication-sPeed of a node 0 and a
node 2 is stored in a speed code field [2]T In the case of
the structure in Fig. 21, a value which indicates S100 is
stored in the speed code field [2].

Fig. 7 is a flowchart illustrating a process for
computing the value of an optimum gap count. In step $11, the
bus manager (possessed by, for example, the IRD 1 in Fig. 21)
creates a topology map. In step $12, 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 conneéted to the bus. In step S13, the bus
manager determines the number of hops with respect to the
combination of all the nodes connected to the bus. In step
5141, the bus manager computes the optimum value af the gap
count on the basis of the number of hops determined in step

S13, sets the optimum value of the gap count in each pode, and



to each node. in step S24, the bus manager sets 0, which is an initial
value, in the length field of the topology map. In sbgplov&aber 3dog bus
manager obtains the self-1D packet sent from each node and stores it at a
predeterm ned position of the topology map. in step S26, the bus manager
sets the generation nunber, the node count-, the self-1D count, and the
CRC to predeterm ned values. in step S2B the bus manager ..sets an
appropriate value in the length field. In a manner as described above, the
bus managehecpeatess imdg apokoegyimmEd.r amdekheipeidn 1 gasket isetetdirlom each

node. Fig is a flonwhart illustrating_a process for creating tree
structurebaz?g ‘3)?l Y- {cdaen (66N ne%‘fﬁbﬁ'%f_’z%gf r’Iflgg.ffl. The tree structure data
s conposed of Fiat a8 iidiaC &FNbrghdhe iNlgkesttiagmupteaissofospeedavingach
node, the_nunber of chil.d nodes each nqde, _and th hysi c | D of the
par ent no&eléS?o?{:\%%?’l "3 dd. s ﬁ%?ﬁ) Qa‘g%,lgt'h 'bu%nnﬁﬁ%%gsrﬂr‘eghga%u%al ue from
the SP fwahdget thiteeld prkbdpeékingiD 32086 Agréoetcatarmodegssneed in

t he topol

oqy p..ln step S32, the bus nager_.det erm.ne t he_nunber of
chil d hodd? SRectEh kb RS RFTRCTIATLL TPaRG N0 PO P he SB1 f- 1 D
packet corstegppspd| nghd @eactkanodeyst WL b idadhh@oteped ptprmEap, tk8est ep S33,
t he bus nager determ

e o L1l B PO S e B Bt of peach
physi cal 1YRa@f ihhea@rredde N0OdQ klestSIB SIhofpHyiecdd Nopanizer 0200380
the. physi GRS BRSFOFHS Bair TRoBE GRS Bt 50 SRRCRLE RESEBRAcEPon Shown
in Fig. 2Zd saghdRoadhen:5tseppS824, ofhdihs hdradeer Bbpat @d whashshgwn in
9 50 Lhe spyp,TBneger, e he, LA PLL oD dpdlcaling Lhe ol gal 10
connect ed e 18251 EERd 3%¢s S@tadlerbUBtLA SnSNMEhd &fethaD phEket sent from
cach node and stores it at a predetermined position of the
topology map. In Step.sze, the bus manager sets the
generation number, the node count, the self-ID count, and the
CRC to predetermined values. In step 527, the bus manager
. Sets an appropriate value in the length field. In a mannex as
“described ahove, the bus manager creates a topology map from
the self-ID packet sent from each node.
Fig. 9 is a flowchart illustrating a process for creating
tree structure data of each node in step S12 of Fig. 7. The
tree 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 nade of each
node. In step S$31, the bus manzger reads a value from the SP
field of the self-ID packet corresponding to each node stored
in the topology map. In step $32, 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 node of each node.
Next, a description is ¢iven of a process for determining

the physical ID of the parent node in step S33 of the



physical ID of the parent node, and the-nunber of parent nodes of each
node is 1 or 0. By using this condition and a stack bawoRemBerl ARk-1 N
first-in structure, the physical ID of the parent node of each node is
determ ned. Figs. 11A, 11B, 11C, 110, 11E, 11F, 11G 11H, and ||

il lustrate the operation of a stack for conputing the physical [|D of the
parent node. This process for conputing the physical 1D of the parent node
is perfornmed by.tracing in sequence framthe node with a smaller physical
IDto a node with a greater physical ID Fig. 11A shows an initial state
of a stackiowdharst agkrig. mul | Figst he0 ianid ildl idlaserat ¢ PEPBeSSh&NE a state

i n which the stack traces a no ce th n ro©f | l,dyen of the
node 0 i sASEFBLAERG §F'§tc‘l’<h3é§’tﬁ‘a Ig aln er §s?fga £ XD % t he node
0. Fig. 1dKershows canngteién ishawhi ¢éh Fhe, szt%tols tedees Wharoddep. S8¢nce t he
nunber of chJIdren of the node 1 is, zero, st ack ich is
the physi 8&IF¥D of lﬁhéeﬁ*aa‘éatfde FsoSheyyy If)g hg?\é %ﬁét]%ﬁ rrtlam %l ch the
stack tragpgs mdetr&orﬁaa@enthﬁimm‘mag oiie mdwﬁa&nlbf am‘hethﬂ)dem@ews zero,

the stack stores 2 which is the physi n Fig. 11E
shows t hefnFhtifren afeeprb Wig ﬁ‘g ?5%?(1“1%? J&Degfagﬂgdg cgep Si nce the
nunber of ~ehhbdE&D «f thbeipedEIds dexid) blhe ist amdalpepstbpntvio: val ues 2 and

1, which are stored above. This shows that. the rent .no node 1
and the RBYSIoa) IR 1pf thGePareT; Jo%f1 K and hihiE HHPetef ggﬁ?r% c’reyﬁest he

stack traggschbg meste i3 1" 3% whi oy iusihfecnhyqalitiProtnthe stade 3 i s
stored on the remaining value 0. Fig. 11 G shows the .24 hﬁﬁenpeﬁlzoo3 21
initial sﬁéﬂéngnawkﬂﬁﬂTiﬁhél§§Eck“t?%ﬁﬂ9§“5enoﬁﬁg49h¥§h%?e er

children @farbhe AOEE & ichich nbl€ 54 afdteRRfedp One value 3, which is

stored above. Th S shovvs t hat the ar ent node o) h ode t he node 4.

illustrate the operation of a stack for computing the physical
ID of the parent node. This process for computing the
physical ID of the parent node ts 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. 11B
shows a state tn which .the stack ktraces a node 0. Since the
number of children of the node 0 is zero, the stack stores 0
which is the physical iD of the node 0. Fig. 11C shows a
state in which the stack traces a node 1. Since thce number of
children of the node 1 is zero, the stack stores 1, which is
the physical ID of the node 1, on 0. Fig. 11D shows a etate
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.

Fig. 11E shows the initial state in which the stack
traces a node 3. Since the number of children of the node 3
is 2, the stack pops up two values 2 and 1, which are stored
above. This shows that the parent node of the node 1 and the
node 2 is the node 3. Fig. 1l1F 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 rcmaining value 0. Fig. 11G shows the




state when the stack traces the node 4. -"4", which is the physical ID of
the node 4, is stored on the remaining value 0. Fig.24MNovehbsy20@3state in
whi ch the stack traces a node 5. Since the nunber of children of the node
5is 2, the stack takes out two stored values 4 and 0. This shows that the
parent node of the node 4 and the nodf O is the node 5. Since the node 5

has' the naxi mum physi cal can®be seen that it is a root node. In a

manner as b b | Q I for the bu Q conpute
t he physi ch'?ﬁ)i ?q'dattla? qma?”e‘!ﬁ%h t)'}oeﬁe%vwg E‘Fae%epsect npge ¢ ch t}ﬂ 12 is a
fl omhartnuhb@stahtqmg.daeprofeﬁse fnokie eobP UL, ndpot hEaphyﬁopmlupl Bn@f t he

parent no st bus manager, se is an initial
val ue, i ngg u%/garl ab %é VSVI’]IS% d‘%é’ét"‘es rghhsofém”(‘? Bga'{-’ ‘QE SRR st ep 542,
the bus nmndgesf ddtermridees m/laett!’fmmo@@ Aot Figs 1|1assnbdmartﬂehezemturrber of
nodes con edtot S en it is deter ed . { Pis lLess than the
nunber of Q%S%%S conntg'bet ggaf%\/\pﬁaece&g’lhe Pﬂ‘g p ocegs PR dS tHestep S43
wher e t hephyabesl afp it Itthe nodess ofist beonedeorP tJh% sehalmAder0eenicer. I n
step 544, _the 1{)&1 mana% ‘det erm &s whet her not the value of the

n

counter &&f¢i s&age ich ged%‘E?éJr ith8def naitPqdfe val ue of the
I

counter isinoé Ehe tﬂml:xmowsahpm)me@ss tRe SA® 3442 whefre dihgphysical ID
i's popped u fromthe stack. In step 546, the bus manager sets the

physi cal 56p?)‘é‘d 9 Stoyedsralups, " #8Fi Q| eTrEs FhoYE ebhathe he bus

manager sghSohhencﬁwéﬂ&)deh@ nbBe PaHRNt-ha0AEdOfo tihe thadgode 9N HigRe$48, the
bus manag nts the count value, and the process returns to step

S44 and tﬁg p?% Pés N itec BAKIRIR PhwaREALi 0§ sltdseer REneeen hatedtsas t hat
the val ueiaf at Aot Gt £1Inl & Randdie ¥ AEEESibed QIRRAS £ St g4 ehere the

i B AN N T N U S
step S50, P phy paren
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,
the bus manager sets 0, which is an initial value, in a
variable P which indicates a node toc be traced. In step 542,
the bus manager determines whether or not P is less 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 843 where the number of-child
nodes of the node P is set in the counter. In step $44, the
bus manager determines whether or not the value of the counter
set in step 843 is 0. When it is determined that the value of
the counter is not 0, the process proceeds to step 5445 where
the physical ID is popped up from the stack. 1In step S46, the
bus manager sets the physical ID popped in step S45 in a
variable C, 1In step 547, the bus manager sets the node P in
the parent node of the node C. 1In step 548, 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 $44 that the value of the

counter is 0, the process proceeds to step S49 where the bus



t he bus manager increnents the variable-P, and the process returns to stop
S42 and the processing is continued. Wien it is detep#iNogeémber Xjogp S42
that Pis equal to or greater than the nunber of nodes connected to the
bus, the process is termnated. Fig. 13 is a flowhart illustrating

anot her process for conputing the physical 1D of the parent node which
does not use a stack. In step S51, tRB@ bus manager sets 0, which is an

initial vahditigdt Haen¥ar tl@@lpﬂlypsﬂé’ﬁtl.cfn'LWOCQh@Ss@a&Qde 0 58 % ced. In

step S52, the bus-manager deteérm nes whether or not Pis 1e€Ss"than the
number of IS S BARGEEEJLRGFAIRALtEUShe WWRiRble Ps ofed driw pedcehat P is | ess

than the nistamsOkon@les sFOMISCLRE EoddlRlyss st DEPYRGEES RLRCEEUS o

step S53 where the nunber of no hode "PT's*5et in the
counter. |¥F Sdedprodacdt he HERP @éﬁa@biﬁt sktiss rgeadataeonfgrRateritham t he

vari abl e Ghd huiiodR §25nc4d€ &q&lggggaggg 4t ?ggmbngﬁe dyyg)et her  ,or not the

val ue of the counter is not equa St tlﬁan 0. Wen it
i s det er i Hoghie&ed-he val ue of the counter is not 0 and Cis equal to or

greater than Gqt,hespkecess NiLGeed 5 a deterpination is
made as to whet ﬁL(gtr or not the nogg@o )E et%%glrggﬁ Q“wf progﬁgs Ras been
found. WhetPBRUGiSgddher Ahnetcdin 19t of 9% naramt bhde ndd:e:rofdoblaenp’arent of

the node Gdas rgqtaclgeenﬂ.loy% dshe L RL AGES Soaldt gg eg%#oosélgﬁ pof{ where the

bus manager sets the node P 1n the parent Hnod e ‘o ang then
proceeds t¥itidp vadge, |'hnstlep v838able he vﬂwhrraneigeat@hacar ewelet sothe count

val ue, andciheny prgge t TR determ in step 856

that the ﬁ%%je of t%g gg§ n?s%f q-‘t@ﬁhegﬁ(s)dée(}lﬂ'g‘,ﬂ;h dsﬁgﬁm?%mﬂ q‘Pﬁ@ Bfocess

ski ps stepr®p2 &@dlSES ahdn mfcﬁcemdlberoostmessaenné@tsde:pa $&@ ble. val ue of

Cis set aings ke 3000b0E:nALOPSIS. B1IL 555, and the processing is
| ¢ ofe s PpRaERE s o

cont i nued. en it eterm ned i n St
count er i sSCERRECLEY §0I bbs bigan the phec@smq&mi:epﬁscee%t.ép) ssstsenhore

the number of nodes of children of the node P is set in the
counter. In step $54, the bus manager sets the value of P - 1
in the variable €. 1In step $55, the bus manager determines
whether or not the value of the counter is not 0 and C is
equal to or greater than 0. When it is determined that the
value of the counter is not 0 and C is equal to or greater
than 0, the piocess proceeds to step S56 where a determination
is made as to whether or not the node of the parent of the
node € has been found. When it is determined in step 556 that
the node of the parent of the node C has not been found, the
process proceeds to step S$57 where the bus manager sets the
node P in the parent node of the node C and then proceeds to
step S58. In step S58, the bus manager decrements the count
value, and then procceds to step S60. When it is determined
in step 5536 that the node of the parent of the node C has been
found, the process skips step S57 and 858 and procceds to step
$60. In step S60 the value of C is set at: C-~1, and the
process returns to step 855 and the processing is continued,
When it is determined in step S55 that the value of the

counter is 0 or C is less than 0, the process procecds to step



24 Novenber 2003 23 S59. In step 559, the bus manager increnents the val ue
of P, and the process returns to step S52 and the progegsthber 03
continued. Wien it is deternmined in step S52 that Pis equal to or greater
t han the nunber of nodes connected to the bus, the processing is
termnated- In the manner descri bed above, the bus manager can conpute the
physical 1D of the parent node wth mpgspect to each node by the processing
of Fig.-12 or the processing of Fig. 13. Next, a description is given of a
process foP>det elhistisRy SSPnethri ity Tenagepsinarengnhodese Eige b Ps a
flowchart ahd!lusd rtd a o} tJ e - .hops between
t he node m and théﬁ%g%%snrggﬁic ﬁfiggg?fgggégﬁgﬁhgt8%88%5%f¢§ 4% g. 1. In
step 561, FRRtbikedratdigsr isohpatateaninethim step Gb8ethao Rlctseremuae whet her

or not mi EO%E%Leéai:té}:a@hQn W@nrhdjn‘tbeirs ogeﬁg&{g Q%%nggéé%nﬁqé tsi'ﬁ%r ater than n,

in step 562, the values of mand n are interchange n MSeess
proceeds t BN tRFPEETinghds Ferninateder Ahnkle imarpeepdSsdridmt abovei,s not

greater th e p S . 5bG83...0n t ep. 563, the bus
nmanager selt’que Qiué \Rﬁ[ﬁggﬁséggnél It altk\glaﬁﬁg%)maﬁn R ngéhﬁ'ﬁea’%‘?d‘ﬁ nedg
count er fovithererRanty tof enohsnode bystbp Sbdesdimghus AbmAgEy gethem of a

vari abl e t@pocdfieidPRF 542 ¥§riab|e for storing the physical ID of the
apex when a search is nage romthe node mto the root. .In step S65, the

bus manager confittes & Keseopriiemh is igdivendef & prdekssnioe dedwiii@singr not
the top is¢goalb@icd - |t ] determ.ned that,the t is smaller
o3t A7 Mops oy e ook il e A0 bl

than n, the process proceeds ep S66 e pis
i ncr enent edllyst¥aldnG a7 prohes huommamagetisgtichd mutkbprt &2 Wpssi cal | D of

e B e oPE iR 808 e USRS phReheRy o 2R,
equal $13 of Fig. 7. 1In step S61, 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 $63, When it is determined in step 861 that
m is not greater than n, the process proceeds to step S563. In
stgp 363, thc bus manager sets -1, which is an initial value,
in a hop. The hop is a counter for the numbef of hops. In
step 564, the bus manager sets m of a variable top. The top
is a variable for storing the 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
pProceeds 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
565 and the processing is continucd.
When it is dctermiﬁed in step S65 that the top is equal
to or greater than n, the process proceceds to step S68 where n
is set in a variable node. The node is a variable for storing

the physical ID of the apcex when a search is made from the




to or greater than n, the process proceeds to step S68 where n is set in a
vari abl e node. The node is a variable for storing theg4playsinbal200® of the
apex when a search is made from the 24 Novenber 2003 24 node n toward the
root. In stop S69, the bus nanager determ nes whether or not the node is
equal to or smaller than top. Wien it is determ ned that the node is equal
to or snaller than top, the process Eﬁoceeds to step S70 where the value
of hop is increnented. In step $71, the bus manager sets in the node the
physi cal bdef nt hewpat diite mode. of It hepnede, "twslasus aadahe process returns

to step S . rocessing i.s .continued. Wien it is determned in step
569 that @t%ﬁggﬁ%%gg i"‘s‘Pe sS4t &F ﬁﬂ%n”{eoﬁ‘,‘)dt?hésp? $9P5cEBasles tharep S72

where thetops néhemert siet slethemimddiecaf Khp hodd hies Squabego0byhops, and the
processingmgilggrggg t&ﬂ- ILn a manner as descri bed ag&ée, it is possible
for the bus nanagér™t o “Feonpit B YHEhRTBEFCDT HoptEFetMletiehe Hifle m and
the node vallkegof lBeop st ihlcaemnbatéd) | ITwskeapi oL A tHeOERSSnbRAge£ONMPULi NY

t he optinunkvaLue of a(ggp couEt on the basis of the nunber of hops ia
step S14 SFCFi 30 T TIRE ShEcBRYSLH IR0 Bhe RawentamofgnPAuf®®r of hops
for the objodet Snedet haadeahe pedessandtulas! eafstgdess and epaputes the
optimum val ue of .the gap cqunt on the basis of the value thereof. In stop
sslI, , thé’rﬁ’ﬁgsﬁbﬂ%g’e‘% ‘s%&%“e?dm‘i"zﬂﬂ it &8 Apressinad|ine StER 869 -vari abl e

maxhop. i nhateph&8Rodd hies kireakBPaGRn RS Qhe“{ﬂf&ébéss p%\r%ﬁhtahgi% val feihi n
eterm nes ether or no e

a variablgtgl #2 stgﬁéSB%@hghe bus nmanager d i

val ue of M8 gs”?. ?1t *hEUAURBRIIRH Seeaf ERBdestuansdn hiop £8 de er i ned
that the nwabee of Wépd,S aAnSEhbhgPoddiigMRer t 8fmiBafed1088Sa hinsdEP S84,
t he bus gaﬁer sets, ml in a variable n.” In step S85, the bus manager

det er m ne _8fﬁE?b%ﬁ qﬁﬂ?ehhétvéFLRQQﬂih4°i§°Fe§%e hmmramRgerutider of | eaf
nodes. Wieenbhtestietaididied st Raps Idlween 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 the
number of hops in step S14 of Fig. 7. This proceés searches
and the maximum 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. 1In step 881, -
the bus manager sets 0, which is an initial value, in a
‘variadble maxhop. In step $82, the bus manager sc¢ts 0, which
is an initial value, in a variable m. 1In step 883, the bus
managey dgtermines whether or not the value of m is less than
the number of leaf nodes. When it is determined that the
value of m is less than the numbaer of leaf nodes, in step S84,
the bus manager sets m+l in a variable n. In step 585, 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 leaf
node n and the leaf node m, which has bcen 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 greater



value of n is less than the nunber of |eaf nodes, the process proceeds to -
step S86 where the nunber of hops between the |eaf n@ddovembher 2008 | eaf
node in, which has been conputed in the process of Fig. 14, is set in the
vari able hop. In step S87, the bus manager determ nes whether or not the
hop is greater than maxhop. when it is determned that the hop is greater
24 Novenber 2003 25 than the maxhop, 23 step S88, the value of hop is set
in the maxhop. Wien it is determned in step S87 that the hop is equal to
or snal | ethgRabhhehwax®othoin step SBB itheskappedf hop stepeS8D; die bus '

manager i ngyk nts d.th rocess, .returns tep. S85 and, t he

processi nggﬁxgggéntrﬁ%%?& Whe elg?mli"seddé‘fler?‘ﬁ??}e%éfﬁiégeﬁ]?%S}?‘)of{’h’aﬁ the val ue
of n is equaklt boopr gmaddteer thhantlidienantmber sodp |88l iBodrSppéde prmocess
proceeds tQ..s S ore . the bus manager increpents m and the process
returns tonpe%gESSgg%gQF%gmﬂ?gﬁﬁs%ﬁﬁﬁfmfggﬁoﬂti?ﬂﬁgihewﬁ§ﬂ°??s i s determ ned
in step SgRturas theswvey WBSohnm tise giaaleskOnGris geAtianelihaghéhe munber of

| eaf nodes, rocess. prqocee t step 391 where the bus_nanager

conput es ?ﬁ%%ggf?ﬂﬁﬂ$v51u %ﬁp g?ﬂéaﬁgbtﬁﬁuﬁ?%??dﬁﬁfhésvéﬂﬁélo$°t%% nmaxhop
on the bagjreatkrt hBan sfjecidumbalki 60S1ff holE2 39%he PrdckRe BLOSESSI NG | S
terninate%tc I ? nner,.as,descri bed gbove, it is possible for the bus
nmanager to c8n§8 e"BRES G Rl BaptedunicEsmeREhIhdiaRg thet REcCe%hol ogy of
the networdetamdst aosetep 830 phHMIAR HRGEEOAI8® catd nakli t RRLA O reset

gap. It i ssi.ble for. the bu ager to store the tree structure data
det ermi ne slmrgliegfaéﬁlgig Ot 8. g?ga%qcmufél‘ée QB dét e88ANUEP i on speed
when ther @reatam thanithe efurbeg ohi PIEShogeBUMKE iR sEPEeE-888N0: 4 he

nodes from,another node,  and to respond to that node. At this tinme, the
5€%pn§§ﬁ Fﬂgﬁgrﬁqg PUScEPDHEY IGTTEHREES Bhe AREdMeRs vakue ovf or mance

bus manager
with the specighpbcabiuetstm ItheE¢3Dde Jf FhelfakSoR dd WMehBREis of the

specifications of IEEE1394, and the processing 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 set the optimum subaction gap
and arbitration reset gap.

It is possible for the bus manager to store the tree
structure data determined in step S12 of Fig. 7, to compute a
subject communication speed when there is an ingquiry of the
highest communication speed among the nodes frém another node,
and to respond to that node. At this time, the bus managex
must transmit a response in units of quadlets in conformance
yith the specifications of IEEE1394. Fig. 16 is a flowchart

"illustrating a process for creating a speed code in response
to an inguiry of the communication speed from another node.

In step 5101, the bus manager determines whether or not the
accessed address is an address at which the speed code is
stored. When it is determined that the accessed address is an
address at which the speed code is stored, in step S$102, the
address of the row of the 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



illustrating a process for creating a speed code in response to an inquiry

of the communi cation speed from another node. |n step4 SbodmbédaioBus
manager detern nes whether or not the accessed address is an address at
whi ch the speed code is stored. Wen it is determned that the accessed
address is an address at which the speed code is stored, in step S102, the
address of the -row of the speed map pé the accessed address is set in the
variable m In step S103, the address of the columm of the speed map of

t he accessadarddr ass s steép ig1oshecR< oy aahege 2035206 vaitmbizan in step

5104, the, bus nager sets 0, which is an tial vaI ue i n the hi ghest
comuni ca%’?ﬂﬁ‘ag‘;gé‘ uey nl%tlétF Highest tfé)“lﬁlﬁléliﬁﬁkjaﬂer &% 0T wATEh is an

initial vsdom, dhe bt,bemg,p@@éj: GRde. o) Nusitcap 18180, 1ﬂ:r1ﬂabusaﬂrneag31 sets the
value of nin a variable 1. In step S107, the bus man de%efamnes
whet her ofPhdtP3ed £&9PessI? KRR ("’HQE) Eigh B S| PRIt Fat®i is less
than (n+df ,niimh St eRr23dN8e 1he hi ghest comruni cati on speed of the node m

and the node i_is _congut ed. in step 5109, the bus ng\n crceigées a speed
code on the badt St6P PREThigtedus BaRERH CetFER PRl 5| Red in step 5108

and storegsilesiS thanPliade) er rm{ge,dluaiyejed@&nﬁhe@ £1a10,1 t.ﬂselleas beaager
|ncrements i, and the grocess returns to steQF81O7 and the égcesm ng is

cont i nued P ifen it StEPYSEBR nithed Biahes e rompnieAktOR PS5 88s58F address is

not an adgls@ssm andMiihehnbhe speedompdeads 1ot eteﬁ SE0E, wihenbisk i s
determined that i is equal to or greater than n+4% the rocessing is

R
t er mi nat eM3PEIYS CTEALERI3 18PERD odBueRaFS BasiasPE atihd 95 5cess for

conput i ngc&ﬂmﬂ@lﬁ% GpEBY NG inRR §Re§1§la;0fslfolﬁeaﬁﬁc&tmﬂ@ndt theanode n in
step 5106 of Fig. In_step 5121, the bus_ mnanager deter.m ne, whether or

not mis @F‘é‘é@‘e‘?‘r’%’{%ﬁi ¥alppen In tstep 8810y rﬁh‘i’e&“?h’ﬁ?“?ﬁ‘?rs IRCEEP8P F han n,

the process and the process returns to step S107 and the processing is
continued. When it is determined in step $101 that the
accessed address is not an address at which the spced 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 $108 of Fig. 16. In step 8121, 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 5122 where the values of n and m are
interchanged. When it is determined in step S121 that m is
equal to or smaller than n, the process proceeds to step 5123.
In step S123, the bus manager sets S400, which is an initial
value, in a variable S1. 1In step S124, the bus manager sets
§400, which is an initial value, in a variable 82. In step
8125, the bus manager determines whether or not the highest
communication speed of the node n is 5100. When it is
determined that the highest communication speed of the node n
is not 8100, the process proceeds to step 5126 where the bus

manager sets the value of m in a variable top. The top is a



proceeds to step S122 where the values of n and mare interchanged. Wen
It is determned in step 5121 that mis equal to or gadlovenbédzoosn, the
process proceeds to step 5123. In step 5123, the bus manager sets 5400,
which is an initial wvalue, in a variable S1. In step 5124, the bus nanager
sets S400, which is an initial value, in a variable S2. In step 5125, the
bus manager determ nes whether or not?2%he highest communication speed of

t he node ' 0Q. n_it i det er m t hat . t he hi ghest comrunj cati on
speed of ?%%ﬁﬁg'e%ﬁrwggoﬁ%?g éﬁhé@yﬁh%ﬁgﬁﬁ%e sib?d@@?ﬁgﬂFﬁ‘§tﬁﬁaS§?6 wher e
the bus hanearlr fvensthhenodd ue tolvabii the nowti.abl e top. The top is a 24
Novenber 2003 .27 _. vari e for storing the, physical 1D of the apex when a
search is mad%' F5h t%;gj’ho X rRLFoWﬁ?%g?ﬁedertﬁéF‘}n?ﬁ ehehes) ¥, nPRe bus
manager debermmes Wesshehawrn noWhehhet tNP detekRSfied Nt -¢nN@BpI 51 S
deternineg %Qq; gpe tggeis | ess than n, the procesg proceeds to step S128
In step 51987 “1¥e Hus TR BYET UEFEFRT fR s WidERe P08 - not™ t3hePhSdRBst

comuni catherbwpeediagbrt Hetandmasopht Shéd Uk ndheBhéthighedstet erm ned t hat

t he hi ghe nuni.cation speed. of the node t s not S100, the process
proceeds %%mrg nelpca%ffg. sPﬁeét%g th?l?@,et%@&fssﬁ'ﬁﬂage‘? HYetidr fiSnes whet her or
not the hdgbesiincconmuni ehé i wiyiReedophud 116 1A shepd | Sf 1185S rogan Si. Wien
it is deéernined tgﬁb t he_ hi ghest comuni cati on speed of the node top is
| ess than"&P,*% H9prd08ssthe o@‘@lﬁ?ﬁt Breeeffissteo shRRr 8129 he TPoiFkaRI cat i on
speed of £hzonade: LAE hEn&gér i dbtekmi HEENwikdthdrS odehet M dhighestep 5129
that the highest caonmmuni cation speed of the node top is equal to or
greater tHgHEECaAligh spegdot Lhengaedtorns tisespEbersEt pr dbeaditt o step

5131. In ist@grdtdhed BBabUSHABRANAEL S8 MmuritatBn PSRYSEIEAl nbReOf the
par ent noge of the noge tOP’ and the process returns to step SfZ? and the
processi n OP 18 4essn » the process proceeds to step S130 where

the communication speed of the node top is set in S1. When it

gn s

is determined in step S129 that the highest communication
speed of the node top is equal to or greater than 51, step
‘8130 is skipped, and the process proceeds to step S131. In
step 3131, the bus manager sets, in top, the physical ID of
the parent node of the node top, and the process returns to
step S127 and the proceséing is continued. -

When i1t is determined in step S127 that the top is equal
to or greater than n, the process proceseds to step 5132, In
step 5132, the bus manager sets the value of n in the variable
node. The node is a variable for storing the physiéal ID of
the apex when a search is made from the node n toward the
root. In step $133, 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 S134 where a determination is made as
to whether or not the communication speed of the node "node”
is $100. When it is determined in step S134 that the
comnunication speed of the node “"node" -is not S100, the
process proceeds to step S135 wheré the bus manager determines

whether or not the communication speed of tho node "node" is




When it is determned in step S127 that-the top is equal to or greater
than n, the process proceeds to step 5132. In step S8Rovemberdd®3manager
sets the value of nin the variable node. The node is a variable for
storing the physical ID of the apex when a search is nade fromthe node n
toward the root. In step S133, the bus manager determ nes whether or not
the node is equal to or snmaller than #8p. Wen it is determined that the

node is equb®st FMGr Sdul | Bren hdh isogeteHringst deessepr deteddatotitep S134
where a det éézﬁﬁld}ﬁtda@}ohs &6 theOnBhEt NPT 1308 o L De 1ERMEINI- Eﬁ%' on speed
of the node "node" is 5100. Wien it is determ ned in step 5134 that the
communi cat | bfs Jyee@ et Sﬁﬁé Fode "thedsomngn frrtiznogpeehect m’f@céS‘s“Epr oceeds
to step S13bnyhr Gt ReeBUS: FBNAGHIAGLEE I 1A% ritRENEE Ofe 10 5N

comuni cati on speec? of ePho node ' r%‘de" f’s 24 . I\ernber 20051 éL Igls“sltthan
S2. Vhen i tthe ermmanicasdonnspeedh 136et hede t‘h@d@brmﬁne@tal & opeed of the
node "node” ;i 8, &S HalRad, 52 S g, communi cati on
speed of th& node tr?(h}dgz'lﬁtéé] %Llégngg\ﬂgﬁ%éd' %tn% S%m ned in step S135
that the cbmmdmtﬁ%ﬁtspeéu36f tIhne smeue‘il'ﬁb,déﬂha buequa!haqe_uf methneat er
than S2, stg | r roceed nS137. In
step 8137, tﬁe us n%r?aghgg ]éafl}'g Otf't]%ggn %gééﬁ]g%c% §?c'§?&$ t he parent
node of nodendndue’ procgsd théums)desstlegt GLH3 arel Sﬂ@ppﬁaé&m tilse
processing Lg lcrgrgd nued: Wien it is determined in step 5133 that the node
is greater tﬁan top, the process proceeds to step S138 where the bus
manager det er m ridsmwhidat Her detcmin@il inss¢ppl $E33 tthat EBe ndbenist i s
det er mi ned 313 ha s srral S e 13 t'he bus
manager set gpgaié R:t}hé' %io heé omuni €4 F%%ngieoeétef) g%éé n@lg m%gnd t he
node n, andbthemammgmesieitegnises emlm'trhatredr Wﬁensm tis smeélernihead S2n st ep

S138 When it is determined in step S138 that S1 is smaller than S2,

in step S$139, the bus manager sets S1 in the highest
communication speed of the node m and the node n, and the
processing is terminated. When it is determined in step S138
that S1 is equal to or greater than 82, in step $140, the bus
manager sets S2 in the highest communicapiOn speed of the node
m and node n, and the processing is terminated.

When it is determined in step $125 that the communication
speed of the node n is S100, when it is determined in step
8128 that the communication speed of the node top is $100, and
it is determined in step $134 that the communication speed of
the node “node" is S100, the process proceeds to step S141
where the bus manager sets $100 in the highest 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 the same time. In step 8151, the bus manager determines



that S1 is equal to or greater than S2, -in step 5140, the bus nanager sets
S2 in the highest comruni cati on speed of the node m d@AdMNavemben?008nd t he
processing is termnated. Wien it is determned in step S125 that the
comuni cation speed of the node n is S100, when it is determned in step
S128 that the communication speed of fhe node top is 5100, and it is
determned in step S134 that the commini cation speed of the node "node" is
51,00, thethotdesssr profeabds gseatep BEa n. wieee thehastraRdged sets 5100

N the hi Ghes! COUTLPLFAl BhanSRECEhOTorieg80fEoER AN ei0deap, sagg (e

processing Is ternnate I'n a rranner as descri bed above, It is possible
for the b&élermnégér?@b‘l%rﬂfumeﬂpﬁemmlghéé‘tteééhﬁﬁ%%at |"B’r‘?“sﬂée65 armong t he

nodes. Fi Giackdrisfed LhOVEHAE1h! LHat MalidGobaBr 86655 didfL1cSORRURI RO the

hi ghest conmuni cati on speed the node mand node n and the nunber of
hops bet wedre mrocasdeprresfilondgestal SH3 ¢+ hdrnsaRePt$ S, Ghesbrf 5151, the

bus manag far ﬁe?:lr fsé'eggss%b NQMQV&GESZQQ%&%M\&“%E}% Ofn NPlvaPila1@r eat er

t han n. etermned that mis greater than n, the process
proceeds t®l st dp 5552 Shhbr dhchdugaharagey En?téné‘?tpﬁe i Ghtiér @Manged. Wen

it is detgringd gt epnf‘é.ﬁalvta@tab%@z equg] sttggoglﬁralgrper ddzan n, the

process proceeds to st é In.step 5153, th us nmanager sets 5400
whi ch is amanaday @IEt\?aI'iheln i theg V\?&"F-Phbﬁehoﬁ Iy s§eRpSHI%4 thehdWsus nanager

sets $400, mngq]: s t@NenbNbdd VAl Uen LR the-w@hibabhg, S2. In step 5155,
the bus manager sets -1 int eovalﬁ aB |l e eho lIn stop35156 t he bus

manager sets t hig \&llepe SdH7m the thvs vanhadt edeeﬂ:Fmilnﬁsst‘b%tM%Pr & bus
manager deﬁﬁ% 6}?%&""1%‘5@.%}195 J10t Whtelﬂe EOP%'éeﬂé‘r?rﬁnEBaEth Mhendd sl

determ ned t topis less than n e process proceeds to step S158.
In step 5158ss than bus thanagetpemtmfm#ﬁﬁés mettrmr 5358mot In hetewhidi-.cati on

the bus manager determines whether or not the communication
spced of the node top is less than 81. When it is determined
that the communication spcced of the node top is less than 81,
the process proceeds to step S159 where the communication
speed of the node top is set in S1. When it is determined in
_step 8158 that:the communication speed of the node top is
equal to or greater than 81, step S159 is skipped, and the
process proceeds to step S160. In step S160, the bus manager
sets hop+l in the hop. 1In step S161, the bus manager sets, in
the top, the physical ID of the parent node of the node top,
and the processing is continued,

When it is determined in step 8157 that the top is equal
to or greater than n, the process proceeds to step 5162. 1In
step S162, the bus manager sets the value of n in the variable
node. 1In step S163, 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 S164. In step 5164, the bus manager
determines whether or not the communication speed of the node
"node" is less than 82. When it is determined that the

communication speed of the node "node" is less than S2, in



speed of the node top is less than S1. Wien it is determned that the
communi cati on speed of the node top is less than Si, 24 MevehbeeX®3pr oceeds
to step 5159 where the comuni cation speed of the node top is set in Si.
When it is determned in step 5158 that-the comuni cation speed of the
node top is equal to or greater than Si, step 5159 is skipped, and-the
process proceeds to step S160. in step IPL60, the bus manager sets hop+l in
the hop. In step 5161, the bus manager sets, in the top, the physical ID

of the par_ 0 t OGRSA Meohscpntinued. Wien
It is det er%mE gglgn ttslrtuglc;a %ﬁ@g?c g]t'oor%h %q‘i lgl?'sp%qua tooor greater than n,

t he processx ﬁﬁ@ceﬁ?dsntxt sitsegle5¢BRinddh lr!stsiéppS&B@ thed BB€ nanager sets t he
val ue of Doduhigakabh ahleq Bedene | bl Hhoako3ss iUt TBIAGEEa CEL O M nes

whet her or I's equal to or smaller than top. Wén it is
det er mi ned-hamaiS2t, hetﬂpd%lﬁfs 1@qaaipmmoramhﬁepr@¢faw tRAPCeEHE tProcess

proceeds tmﬁl%&‘iﬁm%nl&? ﬁe%méhe(ﬁl&- §1 Hegag@‘fs ghar ghnege Whet her or

not the co i"cati on” spee the no ess 'than 82. Wen it is
det er m nechdrhat Imheteposrmml ke bnssrpserezcum Stehé Rpdehe moge” the | ess than

S2,,. 1n 2% '\sl,ci\é% gé 2 30 srte%;e gélgg of N C?,BHH”hcaéchrth%D?%c@Est he node

node" is % ermne I n step 5164 that the
communi cat:relm:sme&d ei:ephfelmdmd" hbeetroo: sgugl lEoc@mtﬁg‘ﬂm er than S2,

step S165 is slﬂkpepteg hggh&?gﬂﬁﬁﬁgﬂeﬁg Q"r"?gn%'elt%% ggigségghﬁ;{%g gl n step S166,

t he bus nmanager 'se S nmanager sets
in the nodgrddreer pimasi cap, Iﬂmmnohespapmneattﬁd@mﬁtehesh‘éﬂjedhﬁreartéiet he

t t t 63 d th it i
et or m nedo i TEAT 1 83 CERETe (TR ROAE ReP 1 Ao TRER oy, MR cees

proceeds tetsp egld,6&nehbae mdfleagdluslenanagms sﬂtai:htaheovamre S iop in the
nunber of Qggflegrkhan 82. When it is determined that S1 is smaller
than §2, in step S170, the bus manager sets S1 in the highest
communication speed of the node m and node n, and the
processing is texrminated. When it is deteérmined in step 5169
that S1 is equal to or greater than 52, in step 8171, the bus
manager sets $2 in the highest communication speed of the node
m and node n, and the processing is terminated.

Fig. 20 is a flowchart illustrating a'pfocess for
computing the optimum value of the gap count and for creating
the entire speed map. 1In step $181, the bus manager sets 0 in
the length of the speed map. In step 5182, the bus manager
sets 0 in the variable maxhop. In step S183, the bus manager
set 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 nedes, in step S185, the value of
m is set in n. In step S186, 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
process proceeds to step S$187 where the highest communication
speed of the node m and node n is computed. In step S188, the

bus manager scts the speed code corresponding to the highest



step S169, the bus manager determ nes whether or not Sl is smaller than
S2. Wien it is determined that Si is smaller than S224 Noveahisgr 20Z0, the
bus manager sets Sl1 in the highest conmmunication speed of the node m and
node n, and the processing is termnated. Wien it is determned in step
S169 that Si is equal to or greater than S2, in step 5171, the bus

manager sets S2 in the highest conmunication speed of the node to and node
n, and the processing is termnated. Fig. 20 is a flowchart illustrating a

process for corrputl ng ptimum,val,ue of p.coun for creating
the entire“¥Pettt e ﬁpg?‘g &ngtﬁ‘mf’ﬂe Bu%t%%alggr sthGE CP‘PI" %°he 1 ength

of the speftomathe |rﬁ>d$ét ept518?e, ridae husnﬂaimgafe aglgtrss 9 fmm hﬂm/amuid&bl e

maxhop. In step S1 t he set . th ri In step
5184, the But® d‘ec’dc’dgt&Pn’rs'h ﬁ%gt &P~ or ostnte %1‘é§re§1§ét an the nunber

of nodes. mlmzmge:t dcﬁnpdﬁteerﬁhélad.uﬁﬁ‘iﬂt ofhbps | lestisvddmamheheodeiberndf nodes,
in step 5185, the value of mis set in n. In step 8186, the bus manager
det er mi nes™@@tHer or not n is less than the number of nodes. Wen it is
determ ned thatifistiep |5299,t bae Bie rusaber sétsodes thehbopproeess proceeds

to step S187 V\/nere t.he hi ghest c¢ ni cation, speed qf the_node m and node
nis conpuPB¥PeT° %ttb%%fg§ye?ﬂe&%aﬁgﬁa§8? @g'? glet eMepedl ToRR
correspondsigl} othédedl ghesye2dddovaiihrs 2088had om@mrumheahopm§peed

determned in step 5137 in the address , fromt n t he npde m and
AR TN s BRI o eI LR L FLR S B - A

5189, the busataBNEReL nca@dm'fm,eah&h;erdwmerpraf:eb@mt&aauu@elswhewn@ﬁ@ m and
node n. In step $S190, the hus nanager sets‘n in the qk:t:ep gsa gunber of hops
bet ween t h&heeXpIRe 0 Rafe e 5pE NI | the maxhoR) 9110  #FH) § gerbus

det er m nes mghBer i RErdintlsh®, h@Rdi She process returns to step S186 and
the processing is continued.

When it is determined in step 8186 that n is equal to or
greater than the number of nodes, the process proceeds to step
8194 wherc m is incremented, and the process returns to step
5184 and the processing is continued. When it is determined in
step 8184 that m is equal to or greater than the number of
nodes, the process proceeds to step 5195 where the bus managef
computes the optimum value of the gap count on the basis of
the maxhop. In step 5196, the bus manager sets the length
field of the speed map to an appropriate value, and the
précessing is terminated.

In a manner as described above, it is possible for the
bus manager to determine the highest communication specd
between two apparatuses on the IEEE139%4 serial bus, to compute
the optimum gap ¢ount, 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 describéd above to a
user, a magnetic disk, a CD-ROM, a solid-state memory, and
further, communication media, such as a network or a

satellite, may bhe uscd.




greater than maxhop. Wen it is determ ned that the hgg is greater than
maxhop, the process proceeds to step S192 where the ¥ANoeersbenr¥d§3di s set in
t he maxhop. In step S193, the bus nmanager increnents n, and the process
returns to step S186 and the processing is continued. Wien it is
determned in step S186 that n is equal to,or greater than the nunber of
nodes, the process proceeds to step S$94 where mis increnented, and the
process returns and the, pr ssi,ng_i s, continued, Wien it is
deternined in ,sygg§%§§X“?#§ﬁl ggs%ﬁU§¥P% eoﬁng?BBFﬁP Pﬁaﬁlgﬁebﬁunber of
nodes, the @giPpedsstprtocestdf orsieprploh MhanethbeabUStHRNAGA, cEORPLL s

t he opti num_vail . . gap coupnt on. t basis ¢ t he maxhgp. I n step
5156, ¢ ho. pibenHEAEEL06 JAP BRVEE e heriter i Haowp @iabarty pdoEapm
appropri at e thel gpirahdathesqurecessthg imrdrarimnnaseset | fodihaRes nas

descri bed above, it is possible for the bus nanager to determ ne the

hi ghest comruni cati on speed between two apparatuses on the | EEE1394 seri al
bus, to conpute the optinumgap count, and to set it in the nost
appropriate subaction gap and arbitration .reset gap. As distribution nedia
for providing a conputer program which perforns processing such as that
descri bed above to a user, a magnetic disk, a CO-ROM a solid-state
menory, and further, conmunication nmedia, such as a network or a
satellite, may be used. 24 Novenber 2003 32 Having now fully described the
invention, it will be apparent to one of ordinary skill in the art that
many changes and nodifications can be nade thereto wi thout departing from
the spirit and scope of the invention as set forth herein. 24 Novenber 2003




33 CLALMS: 1. An information processing-apparatus having uni que
information connected to a network together with a pl gaaldvbmbef 2003t her

i nformation processi ng apparatuses each connected to said network and each
havi ng uni que information, said informati on processing apparat us,
conprising: receiving means for recef¥ing said unique information for
identifying all of said information processi ng apparatuses on said

net wor k; network structure obtaining neans for obtaining a network
struct ur €L&MSsai d net wor k based upon said unique information of all of
said informati on processi ng apparatuses; and topol ogy nmap obtai ni ng neans
for obtaining a topology map of said network based upon said uni que
information of each of,  said information processing apparatuses. 2. An

i nformation ptoces&PngldppErEils RERRSEING taPreratws Davieg d Undfie? mati on

unbor of PEORABER! SREPHEILE I 1SiGFECaFOOTHebr RAEY o BOCISETngE -
t . Sa| d id net k st t , d
contr ol | P oA AN GP TG cHRMRILERT 1 BRCET MRy <BR L) oAt or mat i on

appar at UseRaR Saidl BEIMOREYIRSCHURRN B3¢ fnaBUIPET 50fq SahdoRRYsEt! ons. 3.

An information processing apparatus according to clai rern said

net wor kK pfocesbitsy iaphberitass . catpriieygpber 2003 34 4. An information
processi ng apparatus according to <claim1, wherein said information

processi ng apperdiviisgi seans fordi tdodisuad eppAnatidge InfAAndtAbAr mBEI ON
processing apparatus according to claim1l, said information processing
appar at usddniifierg all of said information processing apparatuses on said

network;

network structure obtaining means for obtaining a network
structure of said network based upon said unique information of
all of said information processing apparatuses; and

topology map obtaining means for obtaining a topology map of
said network based upon said unique information of each of said

information processing apparatuses.

2. An information processing apparatus according to claim
1, said information processing apparatus further comprising:

counting means for counting a number of comnections 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.




conprising topol ogy map storing neans for storing said topology map
obt ai ned by said topol ogy nap obtaining neans. 6. An RANovemben0Br ocessi ng
apparatus according to claim2, said controlling neans further conprising:
storing neans for storing particular timngs - corresponding to nunber of
sai d connections; and said controlling neans controls said comuni cation
timng with a use of said stored partjgular timngs. 7. An information
processi ng apparatus according to claimb5, wherein said receiving neans
obtains self IDs defined in |IEEE 1394-1995 standard as sai d unj que

i nformation, which 4ar ebouipirimedibporreaehs b1 SwirdrpkRsr AREPHR B &Cessi ng
apparatus of, faid NEYRtK WD & d6Rati0h SAGL AEMORILAEaHES: i AN Sai d

t opol ogy map obt ai ni ng nmeans obtains a topology nmnap defined in | EEE

1394- 1995 Audheibtiguadn@pparetedpol ogy map obtai ning means furt her
conprises: witing nmeans for witing data to a length field of said
topol ogy map defined in | EEE 1394- 1995 standard, storing neans for storing
said self IDs; 24 Novenmber 2003 35 counting neans for counting a
generati on nunber, a nunber of nodes, and a nunber of self IDs; and cyclic
redundancy check setting neans for setting a cyclic redundancy check for
said topology map defined in | EEE 1394-1995 standard. 8. An information
processi ng apparatus according to claim1, wherein said infornmation
processi ng appar at uses zha - par.en | i wor.kk structure
obt ai ni ng neans fuujsr't th Bélgﬁ%%ag%g: Egg(g%%ﬂ%d@%l%%rggpgi %lg%\%r esn< % or

obt ai ni ng¢éaim 1, said information processing apparatus further

comprising:
topology map storing means for storing said topology

map obtained by said topology map obtaining means.

67 An information processing 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.

, 7.  Bn information processing apparatus according to
claim 5, wherein said receiving means obtains self IDs defined
in IEEE 1394-1995 standaxrd as said unigue information, which
are outputted from each of said information processing
apparatus on said nctwork when a reset of said network occurs;
and

said topology map obtaining means obtains a topology
map defined in IEEF 1394-1995 standard; and

said topology map obtaining means further comprises:

writing 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;



parent node |IDs of each of said information processing apparatuses based
upon sai d unique information. .9. An information proc@e4slongmbgi0at us
according to claiml1, said information processing apparatus further
conprising: speed map obtaining neans for obtaining a speed map of said
net wor k based upon said unique information of each of said information
processi ng appar atuses; and connunicag%ng means for conmunicating data at a
speed based on said speed map. 10. An"infornmation processing apparatus
according to clai @nt8ah dnddHOFERE ¢ e&mm@casgbﬂgrm Huddekyrgher
conpri5|2g eed nap storing noans for storing a spee obt ai ned by
sai d spe Tﬁé} dHt &CARAg ﬁ@%ﬁ%f“T@erAﬁflﬁﬁhﬁ'%ﬁﬁroﬁ"%roce53|ng appar at us

according to clai %Z%Qac%&ﬁ@dc[hni%‘ ehé@;@eaéet&agnﬁ@ms ofYAidas £ 384T al Ds
defined in IEEE 1394- 1995 st and as said unique information which are

out put t edSYFHHT RANDEPNSY Ghedl dorasrER ROy Rap e Nawrshtisr 15683 36
appar at usesoom o3H ¢+aahweak when a reset of said network occurs; and said
speed map obtai ni ng means obtains a speed map defined in MJ 1394-1995
standard; and said speed nap obtai ning nmeans further conprises; mwiping
means for writing dat a?\holﬁ‘f(l)%ﬂ%nf b%éegélrﬁga'agpaépefg fn' ned in | EEE
1394- 1995 standard; storing neans for storing said se Ds; ntlng nmeans
for count FhE™S beﬁgﬁﬁﬁﬂﬁn5ﬁh@h%ﬂfoqwatheﬁhEWOQﬂﬁSH@QeBPP%WﬁtQﬁQﬂJngﬁ of self
IDs; and gyghi&nd %&dQ@CYaﬁ@e%cﬁ%Egb?Qk%Lﬁgé SELLLREh meG! |

redundanc¥ check for said speed rned 1 n | EEE
urther comprises:

parent node ID obtaining means for obtalning said
parent node IDs of ecach of said information processing

_apparatuses based upon said unigque information.

9. An information processing apparatus according
A_to claim 1, said information processing apparatus further
comprising:
speed map obtaining means for obtaining a speed map
of said network based upon said unique information of each of
said information processing apparatuses; and
communicating means for communicating data at a

speed based on said speed map.

10.  An information processing apparatus according
to claim 9, said information processing apparatus further
comprising:

speed map storing mcans for storing a speed map

obtained by said speed map obtaining means.

11. An information processing apparatus according
to claim 10, wherein said receiving means obtains self IDs
defined in IERE 1394-1995 standard as said unique information

which are outputted from each of said information processing



1394- 1995 standard. 12. An information processing apparatus according to
claim1, wherein data is transmtted in a form of a padkevembanzid0sai d
controlling neans controls said conmunication .timng by controlling an

i nterval of said packets. 13. An information processing nethod for an

i nformati on processing apparatus havigg unique information connected to a

net work tog ] plural ity of ofher I nfor.mat | on_processi ng
apparatusesﬁggﬁﬁnﬁgﬁ%eg e%g%%'§§¥Fr&ngﬁﬁ%r?ﬂgﬁﬁtegghsﬁﬂgfh “ﬁﬁﬁhue

i nf or mat i on9comist mewdhod conprising the steps of: receiving said uni que
information for identifyin gl | of said. informati %n Erocessi ng, appar at uses
on said network: obt®ArRi RECES MARMEPE3EDIIE (RFADSPPERT RS ne(3R59E B48ed  upon
sai d uni quedéfifrazdvaini aREAT 1364-10f9553itdniat@s naid on  processi ng appar at uses;
and obtaining a topol oqé map (gf sai d network based upon said unique

i nformation of each SF*¥afBRPhIBHhEEANPRY RN REABpEr ERTRIEE ST,

Novenber 2003 3&rilidngTheahsl B6aidi@Angr QEEESENG MRded Fos1and fagigmati on
processing %ﬁgﬁiatus according to claim13 . said nethod further :
conpri si ng TRES AR dSEIneE R | FEFa Lo P odf steartias¥i ons bet ween al | of
said i.nformation preeesshhinéRParadUsesrPig Sad & nRhWorksbased upon said
network structure; and controlling comrunication timng of all of said

i nf or mati on appar at uSEENEANG JRRRIHELRT IKoBaLERY U aIRNeEiag Lan nberbef sai d
connect i onsnuritfer BI© rodkal, MBAH o) MidReSBeNge BN Ty an
cyclic redundancy check setting means for setting a
cyclic redundancy check for said speed map defined in IEEE
1394-1995 standard.

A

12. &n information processing apparatus according
to clain 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, |

13. aAn information processing method for an
information processing apparatus haviné 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 processing apparatuses on said
network;

_ obtaining a network structure of said network bascd
upon said unique information of all of said information

pProcessing apparatuses; and

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

apparatuses.



i nformation processing apparatus according to claim13, wherein said
network is a bus interface. 16. The information proceg2diNogembédiandsf or an

i nformation processing apparatus according to claim13, wherein said

i nformation processing apparatus is an Audi o/ Visual apparatus. 17. The

i nformation processing nethod for an, information processing apparatus
according to claim 13, said nethod fyyther conprising the step of: storing
sai d topol ogy nap obtained at the step of obtaining said topol ogy nap. 18.
The information prddessFhg iefdwdthion pnocésimgnakihad pfecessi ng appar at us

accor di ng;i 4 Lo &) A 1Pnl enber. 2003 38 erei-n sajd step of :
control | iJﬁg’ a conﬁ?ﬁ]nﬁggt%ég%ﬂt{? rﬁpﬁéragt}?t%‘éﬁ;o% ritgegfﬂfé epf3de storing
parti cul afethef nysrthesr cespoistimg the saeps namber of sai d connections; and

said step of contr i o] ni.cation timn ontrols said
communi cation ti ni (r%lgc’h\l?\/i@?ﬂgagu%uem ot 84 8°mb%ﬁtt’i°g’ﬁl Efet't’F‘Fr?nifsl Sforséddat t he

step of s&pbowwriangprpaess by alpriairaknges &f.sallie nbBhoF B Uy RIRGESSi Ng

met hod f og d i_Qn,_processj ng.apparatus according to claim17,
wher ei n sa?%ils? e%ro%rfwr%eggﬁ 7y Wi°Que i nformation obtains self I1Ds defined

in | EEE 1394- 1995 swahdalling cainhnidbguen thfieigeli gn1 shighpre outputted
from each.lqEOlsr%ltqoinnfornatEon procesl,si ng apparatuses on said network when
a reset of sald hot WFPRIBERTFY Cmafdidanttedih basedbEaphi $iyid albespol ogy
map obt ai ®§ zaid opuinegyionp. defined in | EEE 1394- 3. 995 standard; and said
step of obtaining said topology map obtains further conprises the steps

of :

15. The information processing method for an
information processing apparatus according to claim 13,

wherein said network is a bus interface.

16. The information processing method for an
information processing apparatus according to claim 13,

wherein said information processing apparatus is an
Audio/Visual apparatus.

17. The information processing method for an
information processiqg dapparatus according to claim 13,.said
method further comprising the step of:

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

18. The information processing method for an

information processing apparatus according to claim 14,




witing data to a length field of said topology map defined in | EEE

1394- 1995 standard; storing said self I1Ds, counting aZzgdiwembeop00unber, a
nunber of nodes, and a nunber of self IDs; and setting a cyclic redundancy
check for said topology nap defined in | EEE 1394-1995 standard. 20. The .

i nformation processing nethod for an information processing apparatus
according to claim 13, wherein said informati on processing apparat uses
have a parent node I D, and wherein saird step of obtaining a network

structur e«ﬁaﬂ’etﬂﬂel’sas.drf@télsaﬁf tdeaLebepi g ablcdimhhAgcpai/Nteinadg | Ds of each

of said i rrratl on _proces parat uses based n sai.d uni que
infornat|€ her Q508 %?52%UB%§§g of sﬁﬁﬁuﬁhPGth??gﬁsﬁ?&H@gélng met hod for

an i nf or ned i HInAE A§StHYsARPHAbES BECHTH R@nheceidhsy Lhd Said method
further conprising the stop of: obtaining a speed map of said network based

upon said unique PAEBrHEER O SPREREH 4R saalctﬁ’mi‘“Hf‘bF ¥ rEIF®Cessi ng

appar at useén il @@rmuabmimngtd@hatamg apmﬁ abasedogipfi sai d speed map.
22. The information processing nethod f i nfornmation processing

appar at usPaECTHiaTg HEBLRER $hOrpd 84 ghe n‘%’%*ﬁbd’ff GREAeF BT i sing the step
of : st oripgrsahdabtaiifgsspeed map, 23. The infornmation processing nethod
for an information processing apparatus according to claim 22, wherein
said step of receiving unique information obtains self |IDs defined in |EEE

1394- 1995 standard 1@s $8bdi YRR LohNbObERE Y mMeftheh 86f Hutputted from
each 'of said informatjon _
information processing apparatus according to claim 17,
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 reset of said
natwork 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 IBEE 1384-1995 standard;
storing said self IDs;
counting a generation number, a number of nodes, and
a numbexr of self IDs; and
setting a cyclic redundancy check for said topology
map defined in IEEE 1394-1995 standard.

20. The information processing method for an
information processing apparatus according to claim 13,
wherein said information processing 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.




processi ng apparatuses on said network when a reset of said network
occurs; and said step of obtaining a speed map obt ai ng84 dospmber 2008p def i ned
in | EEE 1394- 1995 standard; and said step of obtaining a speed map obtai ns
a speed map defined in | EEE 1394- 1995 standard; and said step of obtaining
a speed map further conprises the steps of: witing data to a length field
of said speed map defined in | EEE 1394- 1995 standard, storing said self

| Ds; counting a generation nunber, a ABber of nodes, and a nunber of self
| Ds; and 24 Novenb%h 2&&3 40_ setting a cycl,ic redundancy check for said
speed map defined 51 IEEE-ASFA*Te88 %’E%ﬂ%"%ﬁl&g Batheghf 9% mat i on

pr ocessi nin fetrtrod droprade s s @ rapphir-atu PrasRsiing eePIAinis3aceaidi ng to
clain113,meﬁmﬁitht%ata is transnihted in a formof a packet, said stop of
control | ing controls Safg™Roridis ¢4 P 195 ng by control ling an interval

of said packets.  doNEORMATIONDRRACESS! NG ARRARMHASHIANR MaTHPan  AND
DI STRI BUTL NG, NEQOI UM . ABST THE DI SCLOSURE An information processing

Cl OF URE . J
appar at us" Vi Ry Ui GHECTPAF Hthetli 6ACE o etdtish 1p OB Mt GibHEAce§EEREr with a
pl uralityappdratdsys;i ahar mati on processi ng apparatuses each connected to

t he network and ea%p havlngtuniqye information i s provided.

ommunicating data at a speed based upon said speed

map.

22. The information processing method for an
information processing apparatus acéording to claim 21, said
method further comprising the step of:

storing said obtained speed map.

23. The information processing method for an
information processing apparatus according to clain122;
wherein said step of receiving unique information obtains self
IDs defined in IEEE 1394-1995 standard as said unigque
information, which are outputted from each of said information
processing apparatuses on said network when a reset of said
network occurs; and

said step of obtaining a speed map obtains a speed
map defined in IEEE 1394-1995 standard; and

said step of obtaining a speed map obtains a speed
map defined in IEEE 1394-1995 standard; and

sald step of obtaining a speed map further comprises
the steps of:

writing data to a length field of said speced map
defined in IEEE 1394-1995 standard,

storing said self IDs;

counting a generation number, a number of nodes, and
a numbexr of self IDs; and




The apparatus includes a receiving neans for receiving the unique
information for identifying all of the information pgﬂabbgghh@f 2¥9Bar at uses
on the network, and a network structure obtaining neans for obtaining a
network structure of the network based upon the unique information of all
of the information processing apparatuses. The apparatus further
conprises a counting neans for counting a nunmber of connections between
all of the informati on processing apf@ratuses on the network based upon

the network structgéesin@nd c§ctht F&ddridag cfeanscit 0forC@RE BOLpéEW map
conmmuni ¢ n tim n%[: of the information apparatuses on the network based

a9 L T ng
upon t he 45fdR68r 1Bf TEHe hfnd 80P orkandayel-net work may be a bus interface,

and the information processing apparatus may be an Audi o/ Vi sual appar at us.

The apparatus further conprises a  topol ogy map obtaini ng neans for
obtaining a topol o § B oM forRathet inacasaded wpEtrd HeruArque information
of each ofnfdidatiBhOpABELANY MY ApBESEEL HRAALHFEo G rapparatus further
conprises a topol ogy map storing means for storing the topgol ogy nmap

obt ai ned "HipxeHe ﬁégél byytrmpsmitainimg risans ofaa Badhdtng noans for storing
appropri ate tim nggagQr §6SPYMicRde 01 1 IHYTREN 061 L he: GPMNGRLKOBS s GNd the
controlling nmeans controls the communication timng wth a use of the
appr opr i dtgimgnPygsonkael s eor Lngeneahwf sEilgupaciets.






