DESCRI PTI ON Dat a Communi cati on Met hod, El ectronic Equi pnents
and Program Furni shing Medi um Furni shing a Data

Communi cati on Program Technical Field

This invention relates to a systeminterconnecting plural electronic

equi pnents over a bus capable of transmitting i sochronous packets and
asynchronous packets for having communi cati on betweent hese pl ural

el ectronic equi pments. Mre parti qyeQCRYPTION el ates to a techni que of
transmtting asynchronous file data, such as still picture data, using the
asynchronous packet s, . . . Background Art

Su%:/h a systempi s scﬁ@%@oﬁwcéﬂogll\gem%ge%?ﬁ]ﬁmgm?&%h as a digital
vi deo cassette recorder, a television_receiver or a personal conputer, are
i nterconnected over a 1394 indPregramoFwimshing Medwaadard for | EEE Std.
1394-1995: | EEE Standard for a H gh performance Serial Bus authorized by

the I EEE (Institute of FehsighingCaDat@olfifihicativAProgedmeers) and in which

data such as video or audio data and control signals such as operation
control conmands or connection Conﬁéﬁ‘lé}ic'%l ds for the electronic
equi pnents are exchanged between t ectroni c equi pnents. In such

systemin which, plural, electronic equipnents are intercqnnected over the
1394 bus, tra Elkﬁlélé’%ﬂ%%'e Alef 40 3 SY SIS IEETCONYARHRE Sﬁ“@é@%ﬁ%@clﬁﬂmpmmts
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HJ lrr;al g: \éaiaisleiug] ﬁtlls capatde of transmittinigisoé¢hronoys pa¢ket§| ahd asymchrogous?padkets for.
This transmssion is started by an equi pnent ternmed a cycle nmaster sending
out a cyBhfingtahimunicationbetween these plural electronic equipments. More particularly,
it relates to a technique of transmitting asynchronous file data, such as still picture
data, using the asynchronous packets.
Backgfound Art
Such a system is schemed in which electronic equipments, such as a digital
video cassette recorder, a television receiver or a personal computer, are
inter-connected over a 1394 bus, confor@ng to a standard for IEEE Std. 1394-1995:
IEEE Standard for a High performance Serial Bus authorized by the IEEE (Institute
of Electrical and Electronics Engineers) and in which data such as video or audio data
and control signals such as operation control commands or connection control
commands for the electronic equipments are exchanged between the electronic
equipments.

In such system in which plural electronic equipments are interconnected over

the 1394 bus, transmission of data or control signals is executed by time-divisional



packet, indicating start of a comunication cycle, over the 1394 bus.

-There are two configurations of comuni cation in one comuni cation cycle,
that is isochronous comuni cation (lIso) of transmtting video data, audio
data etc in real tine and an asynchronous comuni cation (Async) of
non-periodically transnmtting control gignals, such as operation control
connands or connection control conmands, when the necessity arises. An I|so

packet e qﬁf& p gt eib 0y hi
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I so packets to make distj.nction .bet ral ,1so ata On t
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end of transmission of all Iso packets to be transmtted until sending out

of the npackettindicatingrstert.of a commumication oyclsj gyeritheild@4tisch a gi ven
equi pnent on the 1394 bus demands an operation of another equipnment on the

1394 bus whenThephsid Mé Bénfigurd¥iohs bﬂé@n&mﬁﬂo@ﬁ@h% @hecd&mﬁammnf@rcle

controlling the so-called AV equi pnent is cal command. The equi pnent
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source equi pnent and an equi pnent receiving this data is terned a

dest i nat transmiftingwentrol signals, such as operation control commands or connection control3
Wi ch of the source equi pnent and the destination equipnent is to be a

control | ggminflands! Wlﬁaﬁ‘ﬂm%'ﬂ&egﬁir}ﬂaﬁéé%m ATkt RAvhmsiBitted &arliBPthan the
destination eqw pment is determ ned in dependence upon the particul ar
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hand, the Async communication is carried out during a time period since the end of

transmission of all Iso packets to be transmitted until sending out of the next start
packet. |
A control signal with which a given equipment on the 1394 bus demands an .

operation of another equipment on the 1394 bus when transmitting an AV/C (Audio
Video/Control) command for controlling the so-called AV equipment is called a
command. The equipment transmitting this command is termed a controller, while
another equipment receiving this command is called a target. The targef returns a
response, which is a control signal representing the results of execuﬁon of the
command, to the controller. The equipment generating data is termed a source

equipment and an equipment receiving this data is termed a destination equipment.



as the controller is deternmined in dependence upon the particul ar
-application. - In transmtting data in real tinme using |so packets,
the source equiprment transnmits data to the Iso channel designated by the
out put plug control register (OPCR), as prescribed in IEC (International
El ectrot echni cal Comm ssion) 61883. In3order for the source equi pnent to
output data, a data transm ssion route needs to be established within the

source egigBihe {iive oligheneAt AR RANBIBA quiftiBRGs1Be d dortsllerdad

bet ween a ‘source plug o ubunit serving as a source and an out put

plug of a unit.. The AV/.C unj,t plug is associated,w th t.he.plug control.
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is provided, data is outputted to a subunit source plug of a subunif, the
sour ce edetepmined s ndipendencatuponythe particidar appligationt d here argprcgsionst hus
realizing Iso transm ssion. Taki ng an exanple of the disc unit 1

connect eghefeih!in thatffhiftitiy data e thélsodrce eduipniéntaonhe déstﬁfatiwlterqlfﬁplhﬁﬂt,t he
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| so data fromthe subunit source plug 6 is éxplained. In the follow ng

explanation, the "uni{ s jcall {0 f':@:ﬂﬂ. L1l Mtz

exi sti ngalé83\”8%%%?&%%&{%52)%%%%@%'@% gpﬁ%e\%e@l%roggﬂ on%g%?ldc# hjtc e
unit . - . 4 and. denot es an
assenbl yisgonnsgtedsto thenk3Fobus, servesascyeonreliers Which afithe equipments servisni «
indicate the concepts denoting the hardware and the software of the

equi prenasthe controlléitis determined tin dependenweiwpen thietparticular appheationpl ug 2 and
a unit output plug 3 serving as plugs indicating |ogical input/output for
data. The di s¢n Upidsnditthes data iRtRANfime Sty $4Ppatketd, WY gbuice BhBipmSs:

with a subunit destination plug 5 and a subunit source plug 6 operating as

| ogi cal. pl fo faql t/ t 2 o cant I .

spaci 11 e etiSBits datt TS HE B cRUMRY dosianated, By SteuE plog TopdRfieister. |
herein t ubunit squrce 6, and s s .a playb conmand, t S
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I's provided frgrpntptghe subunit source pl ug 6 to the subunjt destination p: ug
5. In order for the source equipment to output data, a data transmission route needs to be

established within the source equipment. Thus, in the source equipment, connection
is provided between a source plug of a subuhit serving as a data source and an outpﬁt
plug of a unit. The AV/C unit plug is associated with the plug control register (PCR).
Therefore, if, when the above-mentioned inner connection is provided, data is
outputted to a subunit source plug of a subunit, the source equipment sends out data
via unit dutput plug to the 1394 bus, thus realizing Iso transmission.

Taking an example of the disc unit 1 connected to the 1394 bus 7 shown in
Fig.1, the concept of outputting the Iso data from the subunit source plug 6 is
explained. In the following explanation, the "unit” logically denotes an assembly of

physically existing equipments, while the “subunit” is a lower order concept of the unit



The pl ayback conmmand is configured as shown in Fig.2. If, for exanple, data
1S desired to be reproduced fromthe |eading end of the disc, the nunber of
the output source plug (source_plug) and, for usual reproduction, a 1l-ple

pl ayback speed, single and continuous, are specified as a sub-function.

In the AV/C disc nodel, a contents list4is furnished. This contents list is
the information concerning each sel ectable AV/ C object, such as an audio

number, gh¢ aéﬁoﬁgiagfesmyadf rgrgji@al Fahetichs bf the equipmentso T it ander®r v,

not shown, 1nt om of an ect |ist descriptor configured as shown in
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5 The controller can specify not only the above-nentioned playback
command ¢PUpMENEH an obj ect desired to be reproduced. In this case, the
sub-function (3) in the playback command is specified as
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specified. To the subunit source plug 6, data is outputted only during the
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audi o data is shown here, asynchronous file data, such as still pictures,
can be hphugl &dperatingasstogicalphugs fordatanmusnitpat: at i on of outputting 1so
packets as a datastream I n the above-descri bed systemin which

plural elect rArb'diltﬁﬂlﬂrpﬁ@tf‘élfbvﬂ{,%peéiﬁbga%&bﬁﬁitkeﬁko@\iﬂﬁ%tdwhﬂdiﬂhtb@deditedﬁas
been schened to transmt, for exanple, asynchronous file data not in need
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this subunit source plug 6. Meanwhile, it is assumed that an internal connection is
provided from the subunit source plug 6 to the subunit destination plug 5.
The playback command is configured as shown in Fig.2. If, for example, data
~ is desired to be reproduced from the leading end of the disc, the number of the output
source plug (source_plug) and, for usual reproduction, a 1-ple playback speed, single
and continuous, are specified as a sub-function.

In the AV/C disc model, a contents list is furnished. This contents list is the
information concerning each selectable AV/C object, such as an audio number, a sole
video program or a sole still picture, stored in a melhory, not shown,; in the from of an
object list descriptor conﬁgﬁred as shown in Fig.3. Meanwhile, the object list is the
same model as an object list (Multiplex, Service, Component Lists) in a tuner sub-

unit, not shown.



referred to hereinafter as asynchronous file data. In such system
dt is possible to hold a Iist of selectable asynchronous file data as the
above-nentioned object list in the electronic equipnent and to transnit the
sel ected asynchronous file data using |Iso packets. However, the
asynchronous file data differ fromthe gata streamnot required to be

real -time, such as usual audio or video data, in that it is lowin data

vol une. i bove-mentioned pfaybdki8omithridtut
system corrpri?el%ic%quﬁ?%errgfmg?%%ﬁ%%ﬁogl%a%%r?gr?ts I nter cgnr}{ect ed over the

1394 bus,, it is, not ritqrious to . tramsmt, the asynchr R ta by
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asynchronous file data by Async comunication, such nmethod, exjting as a
conput er playback comniexd iscpebiiad t;ﬁ“cﬁh’]@htespe&ﬁ'lfad pangd, an she swh-functiondddrei c
equi prent , such as an AV equi pment. _ Di scl osure
of the 'ﬁéﬁi&mdi‘rbbfiect is spklifiddeW T tHeh SubhelY SodReCHIuBH] dutaisisutplutiddeondyt ,
it is an object of the present invention to provide a data comunicatl on
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program purveyi ng di,um f or veying.a data co njcatjon rogram f or
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above object, the present invention provides a data conmunication nethod -
for havi sgheofplugistzans oinfomhatien imthed ANYG sybwiit statas descriptorconfigrnedsas

I nt erconnected over a bus acconmodati ng i sochronous conmuni cati on
transm t thgn 9@t a predeterm ned period and asynchronous communi cation
transmtting data asynchronously, including transmtting a series of data
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Iso packets as a datastream.

In the above-described system in which plural electronic equipments are
interconnected over the 1394 bus, it has been schemed to transmit, for example,
asynchronous file data not in need of real-time transmission, exemplified by still
pictures, text data, bit map data, program files, low bit rate audio or video data,
referred to hereinafter as asynchronous file data.

In such system, it is possible to hold a list of selectable asynchronous file data
as the above-mentioned object list in the electronic equipment and to transmit the
selected asynchronous file data using Iso packets.

However, the asynchronous file data differ from the data stream not required

to be real-time, such as usual audio or video data, in that it is low in data volume.



conmmuni cati on over a bus accommodati ng both i sochronous communi cation and
.7 asynchronous comruni cati on. For acconplishing the above object,
the present invention also provides a data comunication nethod for having
comuni cati on between a plurality of electronic equipnents interconnected
over a bus accommodati ng i sochronous cogmuni cation transmtting data at a
predeterm ned period and asynchronous conmunication transmtting data

term ned peri od a ono ] .
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to be r ronous co I'cation. e
above d comruni cati on method accordi ng .fo,the present inpyenti he
asynchr S} dt J§t ROt JETHOFIOUS 19 {FATSINT e@?-?%&?ﬁ{i‘?ﬂ%sl ?{ r‘iﬁ?gﬂ’?ift%ii by
asynchronous conmuni cation over a bus accommodating both isochronous
conmuni cadmuoyumacatiasynchr onous conmuni cati on. For acconplishing the
above object, the present invention also provides a set of electronic

equi pment s i NARheaBhek 1fy Beesclienied taataidmit asynchropoasfilsadata by Async
comuni cation tranSmtting data at a predeterm ned period and asynchronous

conmmuni cation transmttin a_as: r,onQus ' [ ling -
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a series of data |ying across plural packets an or receiving a series of
dat a | yi %2 REQtese] faratpeleconyequupien :t%%d’étaé’ nEABPEF ™Yy the data
generating neans being sent out via the interface to the bus by the
asynchronous comuni cation as Disclesuresofithedaventighng acr oss pl ural packets.
Wth the above el ectronic equi pnment according to the present invention, a

series of datpyiew ¥ thE aBovesdeséibedSmkey 6f tHerartCitlis Bnlobjuctasithe presauts
communication to a

invention to provide a data communication method and an electronic equipment for
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transmitting data by Async communication. It is another object of the present
invention to provide a program purveying medium for purveying a data communication
pro gram for transmitting data by Async communication.

For accomplishing the above object, the present invention provides a data
communication method for having communication between a plurality of electronic
equipments interconnected over a bus accommodating isochronous communication
transmitting data at a predetermined period and asynchronous communication
transmitting data asynchronously, including transmitting a series of data lying across

‘a f)lurality of packets by the asynchronous communication.

With the above data communication method according to the present invention,

a series of data lying across plural packets are transmitted by asynchronous

communication over a bus accommodating both isochronous communication and



8 bus accommodating i sochronous communi cati on and asynchronous

conmuni cati on. For acconplishing the above object, the present
invention also provides a set of electronic equi pment interconnected over
a bus-acconmodati ng i sochronous comrunication transmtting data at a
predeterm ned period and asynchronous gomrunication transmtting data
asynchronously, including data generating neans for generating

asynchro ' iring to be real-time data and an interface
£E§)ﬂ%t Hfédﬂcﬁls‘@{{ﬁlnc ; n‘ﬂﬂ‘icdt?ﬂf.

outputtin asy onous file data over the bus and receiving the
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communi cation to the bus. . Wth the, above el ectroni c _equi nt .

accor di ngommurtheatpyemetiod foxhavisg commmunicajiearhetwses arpluraliyiaf elegtronic

required to be real-tine data is sent out by asynchronous conmunication to
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ation.

comuni ¢ For acconplishing the above object, the present
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asynchronous comuni cation transmtting data asynchronously, including

pr ocessi rayuafed todvesraal-time datasky ths asyinchizonousycongmamication. pl ur al packets by
t he asynchronous communi cation based on the attribute infornmation of the

el ectroni ¢ eqyifhei¥ above data communication method according to the present invention,9
Wth the above program furni shing nmedi um furnishing a data conmmuni cati on

Bl ural patapghctohOy) JRehURRC R0 YRR, b8 RELKES, Ward B Aol MHACHE
attribute information of the.electronic equ:i1 ment s L&ngc%g{lgance with the

at t ri but BSYIRIEPRANS GFPIBRIUCAHQR { P¥sF @ bus’ accommod is6chronous

communication and asynchronous communication.

p—

For accomplishing the above object, the present invention also provides a set
of electronic equipments inte.rconnected over a bus accommodating isochronous
communication transmitting data at a predetermined period and asynchronous
communication transmitting data asynchronously, including data generating means for
generating the data, and an interface for outputting the data as a series of data lying
across plural packets and for receiving a series of data lying across the plural packets,
the data generated by the data generating means being sent out via the interface to the
bus by the asynchronous communication as a series of data lying across plural packets.

With the above electronic equipment according to the present invention, a series -

of data lying across plural packets are sent out by asynchronous communication to a



equi’‘pnent s. Brief Description of the Draw ngs
Fig. 1 shows the concept of outputting of data froma sub-unit source plug
of a disc sub-unit. Fig.2 shows the structure of a playback
comand. Fig.3 shows the structure of an object |ist descriptor.
Fig.4 shows a general structure of a suBunit status descriptor.

Fig.51is a bl ock di agram showi ng the structure of a conmuni cation system

enbodyi ngy (gﬂﬁr%‘ﬂﬁ grié’@dlﬁ'bﬁé'us commumcé’_ﬂl&h fnd AGYfichrOnOl E6thntlidtatign be

sel ected |n a data soufce bl ock .7 shows the rel ati on between

an Async co ni cation..pl.u n. AV C de a
sub-unit on ther BYHERP Hgl?}&g the abové ohed:t,gﬁx i{g&%ﬂ@%?ﬁ@&g@ﬁd%@yg& osfag&d
subunit stat us descriptor describing Async data. g. 8B shows

typi cal eb reﬂ@otr@ucfewlpmmumtegpmgctq@s@fqrpa dﬁumgwmm%tlagdls@c Qus
Fig.9 shows the manner i.n which audio data is being outputted fromthe

subuni t communication transmitting data at a Predetermmed period18nd sasynchrgnaug of
a data source bl ock and assom ated still picture data is simultaneously

t putt
ggrltogl nepl@&re% 8‘? ST dSF%"%Sa’“Eh‘S"’ta r’ecorgﬁ%%o%sc gi‘i@aﬁggc%ra
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equi pnent . Fi g. 12 is a flowhart show ng a portion of the
processi nytpuitting thecasyoohremous dile datarnvesthe busand recivingthoasynehroneus fils

feasibility of readout of Async data.
data, the asynchronous file data generated by the data generating means being sent out

via the interface by the asynchronous communication to the bus.

‘With the above electronic equipment according to the present invention, the
asynchronous file data not required to be real-time data is sent out by asynchronous
communication to a bus accommodating isochronous communication and
asynchronous communication.

For accomplishing fhe above object, the present invention further provides a
program furnishing medium for furnishing a data communication program for causing
communication to be had between plural electronic equipments interconnected over
a bus accommodating isochronous communication transmitting data at a
predetermined period and asynchronous communication transmitting data
asynchronously, including i)rocessing of transmitting a series of data lying across
plural packets by fhe asynchronous communication based on the attribute information

of the electronic equipment.



Fig.”13 is a flowhart indicating a portion of the bal ance ofthe processing
‘when the source equi pnent advises a destination equi pnment of feasibility

of readout of Async data. Fig. 14 shows a systemin which a
control equipnent is connected to a 1394 bus. Fig. 15 shows the
structure of a command issued by a cont9ol equipnent to a destination
equi pnent for starting readout froma source equi pnent. Fig. 16

shows t he S.eq“ﬁﬂfﬂmeo&b&%tﬁrdgwhifiagm‘snﬁi@ﬁleahﬁﬂlfﬁﬁﬁslﬁﬁgiamm%ohﬁnaﬁﬁaﬁon

destinati on equl pnent. F 17 shows a systemin which the control
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equi pnent . ) Best Mbde For Carrying Qut the |Invent ifgn
Ref er r i naettransmittad byiasyachionens communisatiembaded on therpttriute apformafion:qion
will be explained in detail. Fig.5 shows a comruni cati on system

enbodyi ngheleldctRdfic eghipnises in stordmcenkiths theeatiribute én fomiation of thidlecttonic

destination equi pment 20 are interconnected over a 1394 bus 30. In this
comuni cﬁd-ﬁ_#}eﬂgtem audi o data, still picture data etc can be

transm t TadPr FOm t he sour ce equi pnrent 10 to the destination equi pment 20.

The destination equipnment 20 also qperat as,_a controller. The
source equi pnent 10 has, irﬁpﬁgheﬁg‘i‘ %?ng%glé‘?;rgm%se bl ock 11, a processor

12, a nenory 13 and a 1394 interface (1394 |/F) 14. . The data source
bl ock 11, as Big hshewsthe conceptafoutputtingafalata fieom peub-unitrsomicendug afdi o
data, still picture data, etc. The processor 12 controls the source

equi prendisé@ubtunit.s entirety. The processor 12 al so operates as neans for
securing a nenory space, into which to output data, in a nenory 13 as

later explai nggh 5 [fi§ws the structure of a playback command.

Fig.3 shows the structure of an object list descriptor.

Fig.4 shows a general structure of a subunit status descriptor. |

Fig.5 is a block diagram showing the structure of a communication system
embodying the present invention.

Fig.6 shows an object that can be selected in a data source block.

Fig.7 shows the relation between an Async communication plug in an AV/C
model on one hand and a unit and a sub-unit on the other hand.

Fig.8 A shows typical contents of a subunit status descriptor describing Async
data. |

Fig.8B shows typical contents of a subunit status descriptor describing audio
data.

Fig.9 shows the manner in which audio data is being outputted from the subunit



menory 13 as storage neans is constituted by, for exanple, a random access
menory (RAM and includes an area in which to wite still picture data
generated by the data source block 11. In this nmenory 13 is secured a
menory space as |later explained so that data is outputted therein. The
1394 interface 14 stores still picture ldata read out by the processor 12
fromthe nmenory 13, still picture data directly read out fromthe nenory
13, a vagd lvictire datoixesimiltahdouslyan
Async pgéﬁg'g’%gpg&%gﬁ%ﬂ?%ﬁ%%@%@ﬁ?ﬁﬁﬁ&ﬁ?gﬁa te:pidata etc to an 1394 gus
30. The 1394, |dr)(t erface 14 stores audi o data generated by the data source
bl ock 110%tPULiqd to @ MEMAOLY space.

12 to send out the stored audio data to the, 1394 bus, 30. .The 1394
interface 14 Bigl0 shewsi theemanner suvhighaertain pictuse daka of Rictwe datanc
packet sent out by the destination equipnment 20 to the 1394 bus 30 to send
the retrigveded 8ARMISS irh datdsdiree block fslseing bitputted to thsi mehrorl space.t he

source equi pnent 10, the destination equipnment 20 has, inits inside, a
destination b - . . [

(13941 / F) 24. 338! El}oqv%ﬂ{é{]sgﬁﬁgﬁﬁé1{1@@3@%@@3@%&%&%?@@3 |d§&rrg%{aaﬁi%n
recei ves Async packet sent out by the source equipnent 10 to the 1394 bus
:30. The 339MIGERPHEPIEBL24 separates still picture data, various conmands
or responses fromthe Async packet to send the _separated comands etc to
the processor Fiigl2iha flovehant showing aspaation ofcthsi peasessing when the seprcsent
by the source equipnent 10 to the 1394 bus 30 to separate the audio data

t her ef r ogyhipnsgitGdvives sedastivatidndelipment of feasibilitydeftsadaut ofi Asyncidatd. | n

the destination equipnment 20, the received still picture data is witten
fromthe 13944.| I+ a{}%}ﬁr ' HReeBdiAE ST
22. The procegé%?ggéﬁﬁgﬁcgl%ﬁﬂrlg@a{tﬁg ar i %s&ggmgwgf%ee%%ﬁsesgto

he. pr os i S0Ue, STRPBIFL GUvISRer Saguor: edamTiary TeoriatnE Rt dgEdile ¢ °
constit Utfsgngﬁatg.or exanple, a RAM and stores the
Fig.14 shows a system in which a control equipment is connected toa 1394 bus.
Fig.15 shows the structure of a command issued by a control equipment to a
destination equipment for starting readout from a source equipment.
Fig.16 shows the sequence of data writing from the source equipment to the
destination equipment.
Fig.17 shows a system in which the control function is comprised in the source
equipment.
Fig.18 shows a system in which the control function is comprised in the

destination equipment.

Best Mode For Carrying Out the Invention



received still picture data etc. The destination block 21 is, for exanple,

a printer, and retrieves still picture data fromthe nenory 23 to execute
vari ous processing operations. .
13 The above-descri bed source equi pnent 10 and the destination

equi pnent 20 are provided with input units, such as a keyboard or a renote
commander, for the user to input various commands, and a display, not

shown. Re{é??ing% thi %&,?%{ege_ﬁ%gft%oﬁﬁhénﬁ%ﬂﬁé g?és‘éﬁi‘in%nﬁbﬁ%l n

1i
Fig.5 is shown exanple in s, In the data source block 11,
four sti]l pigcture. data..(still imges #1 to #4) and four associ ated audi o
dat a (Au{a?sgﬂl%nﬁﬁf%‘?et@gn be sel ect ed. Such a systemis here
proposed, in which the mechani smof.data sel ection.and outputting,of the

| so comuni caFigh showishe cautrgunisasioncsyistens, apiiadying, the preseat ngventen, Ay nc
communi cation. The unit and the subunit in the follow ng description

| ogi cal | whigtpa sefirceey@ihene10 Bhd aidestihiti6x eqhiphgert PO areeniescantcast over

assenbly for realizatiion of the |ogical functions of the equipnents, and
is a con i . ' ' g of
the- equi prisad St i, 1 RF TR BRI RO TG U AN A0 e B e
a disc carryin till pictures of ,Async.data. attached. to each misj ca
nunber  GRndmies deorh B iobses canimBEtD o e dERNtion c@RamARE 20, Hhe o
is reproduced, and a disc player used for reproduction is not provided

wi t h t hedestination equipmedt 20Ialso operatesas 4 cantroley, audi o data is out putted
to the subunit plug. If, for exanple, an equi pnent capable of displaying a

still pictureThs so fipment 10®ad,3R4tmside) a dabesSurce Dloclall f £pratesyat em
for retrieving Async data of the disc. The system for retrieving
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The data source block 11, as data generating means, generates the above-
mentioned audio data, still picture data, etc. The processor 12 controls the source
eqm'pment 10 in its entirety. The processor 12 also operates as means for securing a
memory space, into which to output data, in a me'mory. 13 as later explained. The
memory 13 as storage means is constituted by, for example, a random access memory
(RAM) and includes an area in which to write still picture data generated by the data
source block 11. In this memory 13 is secured a memory space as later explained so
that data is outputted therein. The 1394 interface 14 stores still picture data read out
by the processor 12 from the memory 13, still picture data directly read out from the

memory 13, a variety of commands or responses prepared by the processor 12 in an
Async packet to send out the stored still Iﬁicture data etc to an 1394 bus 30. The 1394

interface 14 stores audio data generated by the data source block 11 in an Iso packet



14 includes a plug for Async comunication in addition to a unit Iso
«communi cation output plug 43 for Iso conmunication. The source equi pnent
10 and the destination equipnent 20 exchange data on the 1394 bus 30 via
aunit Async conmuni cation input plug 41 or a unit Async communi cation
out put plug 42. The disc subunit 44 in fphe disc wunit 40 has the subunit
destination plug 45 and the subunit source plug 46. In the source

connbot af S0 biiE un%&héyaﬁ*?*%?%m%ﬁh‘?‘?%? 1% Heap EF‘SZMM“’M“S” o

, as an exanpl e,

to send a still pi.cture selected the ubupi t ,source ug 46 ov he
1303 bug TR VAPNS SOPHBEGE G TRFRORSES oM His ASVHG Basket featnatt By e
destination equi pment 20, the unit Async communication input plug 41 is
connect edestination esuipment 2@ thedi398rbysi 3tosendshe resrieved commpandsede to the t he
1394 bus 30 via unit Async conmmunication input plug 41 to the subunit

dest i nat%ﬂ&e?édfglﬁ5 In the source equipnent 10, a subunit status
descriptiorrepresentingthe attribute information of an equi pnent is

Chown Tor oxanpHIaR (55¢ sg@s&al?%@ﬁe%é@@?‘fesgﬂgﬁgé sitbiBgrn A0l WG °°

that for audio data are configured as sho in Fig an
respect i inside, a destination piecke %u%tﬂﬂf)?e@@é\gﬁs acPé‘@E’fqth and ;ar F%% igterface
pi cture data shown in Fig.6 is outputted along with audio data fromthe

subuni t El@94E4F)R4g #0 of the data source block 11, the plug_number shown
in Fig.8A and that shown in Fig. 8B are both #0. In Fig. 8A the node is

15T P S g s A s e
I sochr onoug the 8§uT8 eqmpment 10 to the 1394 bus 30. The 1394 interface 24 separates
still picture data, various commands or responses from the Async packet to send the
separated commands etc to the processor 22. The 1394 interface 24 also receives the
Iso packet sent by the source equipment 10 to the 1394 bus 30 to separate the audio
data therefrom to send the separated audio data to the destination block 21. In the
destination equipment 20, the received still picture data is written from the 1394
interface 24 into the memory 23 directly or via processor 22. The processor 22
interprets the various commands or responses to execute associated processing
operations. The processor 22 also controls the present destination equipment 20 in its
entirety. The memory 23 is constituted by, for example, a RAM, and stores the
received still picture data etc. The destination block 21 is, for example, a printer, and

retrieves still picture data from the memory 23 to execute various processing

operations.



Fig.8B is "isochronous" because the audio data is Iso data. The status
(status) in Figs. 8A and 8B specifies whether data outputted by the source
plug is valid or invalid. Fig.9 shows how audi o data #1, #2, #3 and
#4 are sinmultaneously outputted by the subunit source plug #0 of the data
source block 11 ,to the nenory space sd@ured in the nenory 13, for

exanple, with associated still picture data #1, #2, #3 and #4 Dbeing

si mul t aneous| TheHbovE-d ﬁBédtsBﬁrie?‘éHgﬁ meAREE andthSdtnatibaeqitpmém sdre! |

pi cture data, as ync data, are actessed using a nenory spacé. This nmenory

space has anp addpessi tructure Jqn.the,] EEE 1394 r t.only
a sel ect B’@Vda?‘gg’ﬂth @Hﬁpﬁ’éﬁ%c%lgb?éc? keyboard org %nges%%b@)ﬁ@ﬁgo%}@% ﬁ?% to

sel ected by desjignating a _data- _outputting source plug. It is therefore
possi bl eiriputvasions ¢onunangds, sndra displayonatskowni s  nenory space from one
subunit source plug to another. Fig. 10 shows that the still

pi cture data #AnGhjeéisdectableia e datd sovrce blatlalahovm intFigkiskshown fori ng
outputted to the ménory space. Fig. 10 al so shows that the audio data #4,

simul tan _ u t i 4.h: il ' t 1 jr}?&} tted
from thgg%glggenﬁ F%ﬁr ggh%ﬂ fggu%gf%éﬁﬁahéeo#gg%%%% goa i%u%!ﬁ até‘lagttﬁ”(?ﬁlﬁl e

t he audi o data, #4 ssogiated with the,still icture d #4 .1 s outpuytted
by |so cHRALEH %ﬁt‘? ‘cﬁ) B?gthér asFORIALP ag@'t?r‘iaéaé%‘#gi tg%%ﬁscéprb(ff #%E‘Eutsi de
to the still picture data #4 recorded on_ the disc is inhibited, so that,
for accessi ngSuchwtsystesn is hengi proposedyan which the mephanism ofdataiseiectionang: e
data #4 is outputted to the nenory space which represents an accessi bl e:

area. Maafttihg of tHSIse! ddrhniintédtion Mahe A¥/Omodel san be applipdhelangedto

split formto the 16 nmenory
space. Thi it i f I Fl 1 - 1S - fahat
the menth g coifftubloAicf e SR hd gRE Sbblic dhithel flloingCadRhipion
allowed. _Also, if, in the sour equi.prment .10, copy-protected data,i
sel ect edlogically :meap 9 Bﬁﬁ%@i %épeh%s(}carl Fﬁspﬂﬁ,eqﬂ"ﬁi‘elg{%&%ﬁ@ ﬁ@sﬁgh@ﬁb"r y
space. ~ The information on an oé)é' ect outputted to the nenory s a%e
and whi chealizatiom oérthe logiesl sfusicsions of the equipmentsplangd i at eenePtwhIC
subunit status.descriptor, as

encompasses the physical hardware and the software of the equipments. The plug

logically means a data exit/entrance.

If a disc carrying still pictures of Async data attached to each musical number
of audio data composéd of Iso data, as shown for example in Fig.6, is reproduced, and
a disc player used for reproducti.on is not provided with the still picture displaying
ﬁmction, only audio data is outputted to the subunit plug. If, for example, an
equipment capable of displaying a still picture is connected to the 1394 bus 30, there
is required a system for retrieving Async data of the disc.

The system for retrieving the Async data in the AV/C model is shown in Fig.7.

That is, a disc unit 40 in the source equipment 10 and the destination equipment 20



shown in Fig.8A The address in Fig.8A specifies the | eading address in the
‘menory space, that is the address on the | EEE 1394 standard, while the
tot al dat asi ze specifies the total data size of this object. The
maxbl ocksi ze specifies the nunber of bytes that can be sent in one packet
fromthe source equi pnent 10. The nmenory space is effective only when the
status field is "valid", while being not guaranteed if the status field is
"invalid | i b t hi : kiR
packet ¢ nopydes 2 pig FoL AShE Loty RRALBITA addiion To/aLuft 138 bomhic
subunit status.,degerd ptor, to receive ,ts response ho in Fiqg.,.11.
Thi's enapP@ut BhiE S3dof IS sombutrir s Beosqus S8 BRW Rt 1E AR Pha fostirtion; ce
equi prent  10. Referring to Figs. 12 and 13, a series of operations
used whetquipmens2hsxchangs m;mth@lagfbbuégxoWtaeau@sﬁsyapic@mqmogﬁ@mmm of
feasibility of readout of Async data is explained with reference to
Figs.12 ?mg 4Tor a unit Asyfit éGhmidicaigPodtput ph%]@ UThe dikesubtBiti441ia thedidcves
S

an obj ec el ection coomand transnmitted by the destination equi pnent 20.
It is as ' i . i .

17 sel ontitad hefthe, S RE UBGISGEF Bing 45 24 the subusit soures plie 44 Tyt
source equipnent 10 in advance to read put, the stored object Jist -
descr i pt Sotrcd Squipmept 30 SRcapbupiigoutes BREAR L Sise SuBERRAAdS SHmmssled

sel ected by the selection conmand to an own object |ist to decipher

whet her thathe umitiAsynecotynumeaticedwtput plugy 2 @is anexaniple, tassend adstilhpicture

I f the source equipnment 10 finds that data indicated by the selected object
cont ai nsséieyed Biitthe shbaleiei SRES plig UG OVRT WMetiBoA Bas B0 Yidamit | As@it i n
the nenory space secured at- step S6 as later explained is in order. If the
data is. | : uj t ' e or
ot ¢ ho SopEtEEato Buodlt bk 3,40 Y desindicy BHRlpin e 26 e W AL T

10 secures at step S5 a nenory.space for data, accessi ce .
communication mput pﬂll)g )4/11 ﬁ connecte(ij to the su%umt (rigstmatlon plug 45 to

retrieve Asyné data on the 1394 bus 30 via unit Async communication input plug 41
to the subunit destiné.tion plug 45.

In the source equipment 10, a subunit status descriptor representing the attribute
information of an equipment is provided in the memory 13. This subunit status
descriptor is configured as shown for example in Fig.8 A and 8B. The descriptor for
Async data and that for audio data are configured as shown in Figs.8A and QB,
respectively. |

In these subunit status descriptors, if the still picture data shown in Fig.6 is
outputted along with audio data from the subunit source plug #0 of the data source
blbck 11, the plug_number shown in Fig.8 A and that shown in Fig. 8B are both #0. In

Fig.8A, the mode is "asynchronous” since here the still picture data is Async data. If



The source equi prent 10 then deci phers at step S6 whether or not the
subunit status descriptor is opened. If the subunit status descriptor is
opened, the source equipnent 10 conpul sorily closes the subunit status
descriptor at step S7 and subsequently inhibits at step S8 the accessing
to the subunit status descriptor from Wutside. If the subunit status
descriptor is not opened, the source equipnent 10at step S8 directly

i nhi bi t sgthgi) Pﬁfcﬁgé'ma {LsdriGs T80 Rl iy ﬁ{dd% i§ Eét%'“&bedeo%" OPhé iitfide in

By so dol ng, stination equi prrer’lt 0, as a .control equipnent, can

recogni z fact that t subuni us, de S

| nconpl ofi Eius iserbieRoNs t hcaee the i def T T Hite, e fS Ty’ &
The source equi prment 10 at step S9 wites data in the subunit status
descr i pt bigs.8A and 8B specifies whether data outputted by the source plug is valigl oninyalad.
step S5, the nenory space is secured, the source equi pnent 10 wites
various dat aFgh9¥hows hBWaﬁd’ioldati Be, #HMaNd #4 atebntidaebslor outputtedd

maml;ry space i s not secured, that is if Async data is found at step S2 not
0,08 COMPUISEH b i Ao Jr i e it VR 6 HE ?ﬁ&.‘f(‘qspa?@ést@g%l%

be copy-f{r e the so equi p 10 recor nval i d" us,fj eId
of Fig. WIGB?OWHg sfgﬁ CEBIPE Whﬂ%ﬂss?@aﬁ?(%@ nactuze Fiﬁtac b %f:ﬁ%%??d Aat us
descri pt or t he source equi pnment 10 permits accessing fromoutside to the
subuni t beirgt simultameouglyooutputted to thehenemonye spacgui psnshownothereisy ¢he stilll
deci phers whether or not a notification comuand (notify) has been received

from t hepfiegtd dith] ANASHNE RN hre?bbcedtd using him&hbip Bpa@NENE médbepkpace

that, if the contents of the subunit status descrlptor are changed, that

?LLS?Egsié%%“meﬁﬁe?%’&shﬁ%t#at n O E?S*ﬁe%? Lc;?‘?{i? gt dohiect
picture data are chang t he source e nent. Bas recei ve th| S
cormand S8 beziccss 3554 moteos shace. ARORIGH it Adoetd iy degshsies &

descriptor to "invalid". The source equipnment 10
outputting source plug. It is therefore possible in the source equipment 10 to have this

memory space from one subunit source plug to another.

Fig.10 shows that the still picture data #4 recorded on the disc in the data source
block 11 is being outputted to the memory space. Fig.10 also shows that the audio
dété #4, simultaneously outputted with the still picture data #4, is being outputted from
the subunit source plug #0 by the Iso communication. That is, while the audio data #4
associated with the still picture data #4 is outputted by Iso communication by the
subunit source plug #0, accessing from outside to the still picture data #4 recorded on
the disc is inhibited, so that, for accessing to this still picture data #4, a copy of the still
picture data #4 is outputted to the memory space which represents an accessible area.

Meanwhile, the still picture data #4 may also be outputted in a split form to the



also notifies to the destination equipnment 20 by a response to the effect
that the still picture data has been changed to term nate a sequence of
oper ati ons. The foregoing description refers to the case of the
destination equi pment 20 operating as a controller. Next, a case in which
a control equi pment 50, connected to tige 1394 bus 30, operates as a
controller, as shown in Fig. 14, is hereinafter explained. First,

t he cont | n i | d}ide [ AYHe

19 com*r%]%g“?g;ébgggr tl"lhﬁég)s;%l e e%%grlﬁa h? rsg%%ihe sogplc1 Eeﬁgc} Brgr@rgsn%&fg .rthThe AvV/ C

command _is configured a h {n Fig. 15, . 14€G i of i
conmand, mFHH)rafeWEﬁ e ?%ﬁﬁ%?}ﬁ&ﬁmm W;G%i agehaing §r qrﬁec’%%?gg &ﬁ ﬁloﬁgdt f%g(gdlgr ce
equi pnent 10 a conmand (OPEN DESCRI PTOR command) in_ order, tq acquire an
accessi nf theghurcecequipmend b copyr-prajectedstata 5 selected iaseessing ffone gutsideisni ¢
of the source equi pnment 10. The destination equi pmrent 20 issues a readout

comrand {HRE¥iRPEBER Pé's@iﬁﬁgfﬁmm&? spaéel out the subunit status descriptor

in order to read out the infornation of the specified subunit status

descri ptor. e Lnaf | HHRi . r

sour ce equi pﬁ?ﬁ? %%%@@%ha%f)%&ig ?%gé%ég@é%g)ﬁesspg@%n Hrgg})éoﬂ]ngses
shown in Fig. 11, based .on thg dn orriati on su as,addresses.or data

si zes, W§ arcessible i sated dndhe Plag statps of the subumt statys de§crpton A8 b e
for the destination equipnment 20 to retrieve data fromthe source

equi prenshdwn iy Fég 8/Aa itlienad drespimEigs8 Auspedifies the dedding addresadn the nienonyt he
source equi pnent 10 shown in Fig. 16. Thus, in the comrunication

system i ghRieCqRAEE RS dddeessosh Ahe IBERMBY4 ifindand] Whiled@e! torall idata_size
equi pnment” 20, the concept of an input/output controlling plug applied to

the Iso \Y/ . |, t j : I

poync datbeaiiey fie BsfbidasRA SR {REReL Fub Hin RIS S et Wl TuliiGer

transm ssi.pn/ recepti on of Async data hetween the sour.ce equi.pment 10 and

the " desoF PliesHAbeAN Prraret BUonepacket dramane sobswpt gedt | phc he memdty

communi cati on system can i . . . i
space is effective only when the status field is “valid”, while being not guaranteed if

the status field is “invalid”.

The destination equipment transmits a 1394 block read packet to the source
equipment 10, based on the information of tIus subunit status descriptor, to receive its
respons.e, as shown in Fig.11. This enables fhe destination equipment 20 to read out
data from the source equipment 10.

Referring to Figs.12 and 13, a series of operations used when the source
equipment 10 advises the destination equipment 20 of feasibility of readout of Async
data is explained with reference to Figs.12 and 13.

First, at step S1, the source equipment 10 receives an object selection command

transmitted by the destination equipment 20. It is assumed that, in making object



have direct access to the |IEEE 1394 nenory address space, it is possible to
Tead out - 20 data larger in
vol une than the 512 byte command regi ster area. Mreover, with the
above-descri bed comuni cation system the destination equi pnment 20 reads
out data fromthe source equipnment 10 fo relieve the | oad ot herw se

| nposed on the source equipnment 10. . Next, counterneasures for

i i Lained...T i iral |
copyri gggﬁlﬁltga,gﬁ%fez@?%ﬁgaa iPle 5Hent’ PO 5&%;&& e HORSy 3 T HfCiR! shiRR! em

®
when ha ‘hough the rules tor copyright protection.
has substantially heen set as foy |1so transm,ssi on he . correspondi ng
rul es fo‘i"qqﬂB?Wé‘t%ide V%F%?O 5?%‘{?% o %yggtglllﬁt_ e?%gforaccessi ng is
permtted only for copy-free data and, if data other than the coﬁ;;f;i)free

data i s sel ecAtdtepiSZ; dheosmured, equipmentirlde compapesean dlgject selectadabysthet he
menory space. This enables accomodation to future prescription of the

cor r espogéditbr BbRmariPto aH!dVoh iobjddtdist toidecipher Wehether darl idechted byxtheange
decryption keys by exploiting node IDs on the 1394 bus 30 of an equi pnent,
s

for which,the. sybunit s¢riptor has been opened. If encryptionis
appli ed,seé?‘ggfl og)i? °£P§5’§E§%1Y3ﬂ%a‘£aé5-i nto finer blocks in order to permt
decrypted data to be accessed in _th ry,space. By so dqing, it
i s possibl e withe Wﬁﬁe@@ﬂpn@@ﬁﬁﬁ)nﬁ@gg {{ﬁ‘ﬁ é@t@t@a}%ed l?é’c@?nﬁ?i%qtﬁgf(ﬁ‘gﬁ?te

provi sions for copyright protection for Async data, _In the
above- desentahsdAsynodatacHidecipheys atstep SBaviether datafto behwmittay in Hee memory
above-descri bed subunit Async communi cation can be supplied to the source

equi prrenépa% sedapdd ﬁﬁ&iegi‘ssfﬂdilﬁf&@xp?ﬁned i§ 9n &trder.e Of He datLRUNPORIRE, the |
connected to the 1394 bus 30, such™as control equiprment 50, by a recording

medi um - syGle aeﬁm%ent 10 deciphers at step S4 whether or not the data is copy-free. If the

datais copy-free, the source equipment 10 secures at step S5 a memory space for data
accessing.

The source equipment 10 then deciphers at step S6 whether or not the subunit
status descriptor is opened. If the subunit status descriptor is opened, the source
equipment 10 compulsorily closes the subunit status descriptor at step S7 and
subsequently inhibits at step S8 the acces.sing to the subunit status descriptor from -
outside. Ifthe subunit status descriptor is not opened, the source equipment 10at step
S8 directly inhibits the accessing to the subunit status descriptor from outside.

By so doing, the destination equipment 20, as a control equipment, can
fecogrﬁze the fact that the subunit status descriptor being accessed is incomplete thus
avoiding the risk of reading out mistaken data.

The source equipment 10 at step S9 writes data in the subunit status descriptor.



21 'ROM In the above description of the communication system the
control function is built into the destination equipnent 20, as shown in
Figs. 1 and 17, or the control equipnent 50 is an equi prment different from
t he source equi pnment 10 or the destination equipnment 20, as shown in Fig.
14. This invention is, however not limtged to these enbodi nents and the
control function can also be built into the source equipnment 10, as shown

for exa éﬁt Ftﬁg{@iﬁ -thg: m5ﬁ1 Ea@é‘&esecﬁ é%ﬁfc.}l'ét%ﬂeeduaglrﬁﬁ WB8RrtdasdriSus

equi pnen the s equi stination equl pnent

20. Al so escrl | O till picture data and
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still picture data can be sel ect ed | n which case the plug for designating
an obj ecsedused pthag is if Asyc, data isrfosmdnatl stepsS2 oot to he centairied imothe data
outputted fromthe data source block 11. ' In addition, according to

the pr eSﬁﬂhcdt@& wtme%eld@tw abjeat Idalta iy fdumidentde S8 qibtl@@beqato@aéﬁ %‘i‘ if data

si mul t aneousl Yy, I'n whi ch case p ur al nMenory Sspaces are secured

associ at r t t i ed
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I cture data. | e, IS possible to hapndle text d )
B ynchr oA&tadus Eﬁfsl faétﬁlgp%tﬁxﬁéﬁmersearqv%pmat 10 wrEes &f@fﬁ;r?liw subnniystatus
programfile, or asynchronous file data, such as lowbit rate audio data
or video to , sauree mgagenent 1hpenmitsraccass loutsiaiel els

id ddﬁﬂﬁ) i Hths, soir () i ihg fromdi diitsideito thelsubaahit

| ati tude without departing fromits scope.

22 status descriptor. | ndustrial Applicability A data
comuni cati on nethod according to the present invention, as described
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t
communi Cgorln?rrl]and (notify) has been received from the destination equipment 20. The

notification command indicates that, if the contents of the subunit status descriptor are
changed, that effect should be noﬁﬁed. If, when the destination equipment 20 is
reading out still picture data by a 1394 block read packet, the still picture data are
changed, the source equipment 10 which has received this command sets at step S12
the status field of the subunit status descriptor to “invalid”. The source equipment 10
also notifies to the destination equipment 20 by a response to the effect that the still
picture data has been changed to terminate a sequence of oper?tions.

The foregoing descﬁption refers to the case of the destination equipment 20
operating as a controller. Next, a case in which a control equipment 50, connected to
the 1394 bus 30, operates as a controller, as shown in Fig.14, is hereinafter explained.

First, the control equipment 50 issues to the destination equipment 20 an AV/C



transmtting data at a predeterm ned period and asynchronous conmuni cati on
transmtting data non-periodically, wherein a sequence of data |ying across
plural packets is transmtted by asynchronous commrunication. . Thus,
with the data comruni cati on nmethod of the present invention, a series of
data lying across plural packets can bearansmtted by asynchronous

conmuni cati on. The data conmuni cati on nethod according to the
present L MEHNdY8r sttt hdrealBhi'it the ¥fdh LRPMHACH. I THo AY/Tdbrifiatden
plural electroni'c equi prtents 1 nterconnecte r a bus accommodati ng
I'sochr onpus %onnu I C ion.tﬁghﬁ?tiing data at a predeterm ned period and
asynchr offdd AP SAPWHAN 8 SImi t ting data non-periodically, wherein the
asynchronous data not required to be_ in real tipe is transmtted by
asynchr onous Osnraceptioni afthis commarnd,the destination equipmesirathissues 38 thet hod
of the present invention, the asynchronous file data not required to be in
real timgyiaic Rethle’soses éduiphicat 40\webrithand{ORENDBSERIPTOR contrhand) in

An el ectroni c equi pnent according to the present invention is such an

equi pnmen .nterconne ] e ' QUi g
accommatderdoAaBRBCH) Bodisink AbREle B RlbRR Sk dBERTEer BiThe Spleified

pr edet er m ned . . . .23 eri Qd and
asynchr ot eftheseurce squipmeat] 9. Thy destination eguinment.20 F%ﬁ}le&/ﬁéfeéaﬂu" t he
el ectroni ¢ equi pnment has data generating neans for gener ating data and an

i nt er f aceofmmand@EAINDES GRIPEORo¢onintand) $o repdaautdbe spbunitistapiscdescsiptethe
data generated by the data generating neans being sent out to a bus by

asynchr ofipygier 89TR4A Gitithe thfoAhatiof OF tieSsplcifigd sutagriosatusldes@lipteacARosthy a
an interface. Thus, with the el ectronic equi pnent according to the

S
by asyncHPH RO eolnRRok 20 sefisyRF U REATDe RO ooRRTHENTI 015 A ARl

commni ¢ %52 %loacri(drega%gg ets an ?‘esp(:o%rsTTerlesr}{o% inoﬁg 11, based on the information such

-

as addresses or data sizes, written in the subunit status descriptor.

It is also possible for the destination equipment 20 to retrieve data from the
source equipment 10 by exchanging responses and 1394 block write packets from the
source equipment 10 shown in Fig.16.

Thus, in the communication system interconnecting the source equipment 10
and the destination equipment 20, the concept of an input/output controlling plug
applied to the Iso data of the AV/C command model to the Async data to handle the
Async data in the same manner as the Iso data in order to enable
transmission/reception of Async data between the source equipment 10 and the
destination equipment 20. Also, since the above-described communication system can

have direct access to the IEEE 1394 memory address space, it is possible to read out



The el ectronic equi pnent according to the present invention is also such an
equi pnent interconnected with other electronic equipnents over a bus
acconmodat i ng i sochronous communication transnmitting data at a

predeterm ned period and asynchronous comruni cation transmtting data
non-periodically, wherein the electromigc equi pnment has data generating
means for generating asynchronous file data not require to be in real-tine

and an i glan RiGe the?al%e ngtu}i REAARAY Se gie?arémqopewerawmﬁmnd

for receiving syngﬁronous (h the asynchronous file data

generat e at.a eneratln ei .sent_out. via the inter c8 to
g ot o, B SN ol R e oo Bebiphhche 205 S e
present invention, asynchronous file data not required to be in real tine
can be sfom the styrcasguipment 3@ togekieve thedoashotherwise muposedcomihriaovres

i sochronous conmuni cation and asynchronous conmuni cati on.

24 egﬁgﬁﬁggq@n}purveying medi um for purveying a data comunication
program according to the present invention is such a nmedi um which purveys

a data comu | b

i nt er connect e@l %f‘i??‘“ﬁ?‘ﬁf‘g?q“@% @&W@@hﬁb@g%@é{ﬁi&é %‘us accor‘g[%(1 i ng

i sochronous communi ¢ati red t.ermn od and
asynchr oB¥S 8oFRWeHcBEq ﬁm ﬁrsTiﬁ“?‘h ?ﬁ%t ﬁGnd% Q}(E-}El'lq a" \H‘\%@ g
series of data |lying across plural packets are transmtted by asynchronous
communi cedpyrightapedteotionhhast substantealiy f beemntsednanffort ke dransmission, the
equi pnent s. Thus, the program purveying nmedi um purveyi ng a data

conmuni Cé&ﬁegpuﬁdr%%ﬁmes &ers%@&ahmﬁéﬁoﬂaﬁe%emgra@m@ﬁ Tk, BBEaRing f5 t he

el ectronic e t a data “communi cation program for transmttlng a

i f
n sccor Bt Y EREEQRT TR o8 B3P Sabconel AR BE COBUT S AT R BEGRAT
The _eI ecg; Igeryrgdggeu I[t)hneesnotusrcfeee(r.jlulyrv;ntler:]ntt1 qu(lj\?z;[l?da(t:gsm%g IIr(lzeéllnory space. This enables

)

accommodation to future prescription of the corresponding rules. For authorization,
it may be contemplated to exchange decryption keys by exploiting node IDs on the
1394 bus 30 of an equipment , for which the subunit status descriptor has been opened.
If encryption is applied, clear data are subdi\_/ided into finer blocks in order to permit
decrypted data to be accessed in the memory space.

By so doing, it is possible with the present communication system to
accommodate future provisions for copyright protection for Async déta,

In the above-described communication system, the program for having the
above-described subunit Async communication can be supplied to the source
equipment 10, destination equipment 20 or to an electronic equipment connected to

the 1394 bus 30, such as control equipment 50, by a recording medium, such as CD-



programcan transmt a series of data |ying across plural packets by
asynchronous comrunication in accordance with the attribute infornmation of
the electronic equipnent.

25 Cl ai s 1. A data comuni cati on net hod for having conmunication
between a plurality of electronic equiganent interconnected over a bus
accommodati ng i sochronous conmmunication transmtting data at a
predeterﬁtﬂag period and asynchronous conmunication transnmtting data

asynchronousTy, conpri sing: transmtting a series of data |ying

across a plurality of packets. by I d _asynchr.onous, co ni cat bgn, wherein
the el ectroni @"QH%‘F e*@ﬁ?ﬁiqiftﬁﬁ§°m onssgéﬁpéglﬁg qqgﬁgtl%ug%%lsl n
whi ch said data is outputted; and wherein t he el ectronic equi pment

recei vi nbuiltintdathe destistion equipment 2@yas shewnds. Figs.12and 1778 thet eontrol
comuni cation nethod according to claim1 wherein the el ectronic equipnent
transmtg ﬁ%hrﬁéiﬁ_ satig éﬁ%cﬁ?gﬁ@n@taiﬁ%fedti fronf ¢hecéarte déquipiment i Yher drt a

source an erern e electronic equl pnent recel ving the data

velects SRR AIRRERRal, A URSIm o Bk 19, T mven O e SPRUTGAAE
P S abhodinbs b e e Bchner o s b S B

asynchronous file data not required to be real-time data and/or synchronous
dat a equipment 10, as shown for example in Fig.18. In such case, communication is

between the two equipments, that is the source equipment 10 and the destination
equipment 20. |

Also, in the above description, both the still picture data and the audio data are
selected. According to the present invention, only still picture data can be selected, in
which case the plug for designating an object is "plug invalid”, as an example, since
Iso data is not outputted from the data source block 11. |

In addition, according to the present invention, plural still picture data can be
outputted simultaneously, in which case plural memory spaces are secured in
association with still picture data.

The data that can be handled in the present invention is not 1im1'fed to the above-
mentioned still picture data. For example, it is possible to handle text data,
asynchronous file data not required to be real-time, exemplified by a program file, or
asynchronous file data, such as low-bit rate audio data or video data. Thus, the present

invention can be modified in a broad latitude without departing from its scope.



required to be real-tinme data; and wherein

26 I f the asynchronous file data selectable fromsaid data source
corresponds to said synchronous file data, said asynchronous data is

sel ected sinultaneously with selection of said synchronous file data.

5. The data comruni cati on nethod ac@» ding to claim2 wherein the

el ectronic equipnent receiving said data can have access in said nenory
space to data of the selected piu8fial ApplfeabilityThe data communi cation

met hod according to claim1l wherein the é?ectro i c equipnent receiving
said data is gtarted by a control. equi bnant nect i i I
The dat a comniRi PR WEERRM BT bGPPI PR G hRe AR M escribsft
equi prent. transm tting said data secures said nmenory space if data of the
sel ect edabayg;, é¢ suck agmethadhimmibach congnunicapionds hadobetwsenplural eleetwonics or
havi ng conmuni cati on between a plurality of electronic equipnent

I nt er cong@gipartney tefodnmectodcovertdlbus agcomaiipmplisoclenous| corimanication
transmtting data at a predeterm ned period and asynchronous comuni cation
transm t{] nghr 0 -5 D0: R | es
of data {]’éﬁéﬂa&g@ ogé%a%gl %@P?%%W%&%@ l%lfl1 ds %?%“cf’géﬁ'%ﬂ]rég%%@gn&%
comuni cati onwherejn data ca nj,cation .is had via ap ,asynchronous

Communi cHERSAIERE flaka mon-periadically. wherring semsnag oh ambAnE ASTRSsoRpek a

the time of the asynchronous communication. =
packets is transmitted by asynchronous communication.

Thus, with the data communication method of the present invention, a series of
data lying across plural packets can be transmitted by asynchronous communication.

The data communication method according to the present invention is such a
method in which communication is had between plural electronic equipments
interconnected over a bus accommodating isochronous communication transmitting
data at a predetermined period and asynchronous communication transmitting data
non-periodically, wherein the asynchronous data not required to be in real time is
transmitted by asynchronous communication.

Thus, with the data communication method of the present invention, the
asynchronous file data not required to be in real time can be transmitted/received by
asynchronous communication.

An electronic equipment according to the present invention is such an
equipment  interconnected with. other electronic equipments over a bus

accommodating isochronous communication transmitting data at a predetermined



27 9. The data comuni cati on nethod according to claim8 wherein an
-asynchronous comuni cation plug provided on the data-transmtting

el ectronic equi pment for outputting said data and an asynchronous
conmuni cation plug provided on the data- receiving electronic equi pnent
for inputting said data are selected am said data is exchanged between
said data-transmtting electronic equipnent and the data-receiving

el ect ronj, G ' ﬁnnﬁnﬁ AR [ : j i
conmmuni ¢ %?gﬂuggt éﬁ“SnBﬁSP% Ity giﬁmgﬁéctrgﬁﬁ d@gﬁ?ﬁ%@%ﬁ°ﬁﬁ?§§%ﬁﬁﬁ%@?ed
over a bys commmdat i ng i soghropous comaunicatiop transm.tti da t a
pr edet er A EFG '%&q&mms%ﬁéﬂrﬁ%@neé%%ﬁ%%ﬂ% grasfan g[&%@ ﬂi‘fé‘%
asynchronously, conprising: transmtting a series of data lyin
across aintexface foryreotiving heesied pf datadying gerons phuabpacketsthe datagendrated n
said data is asynchronous file data not required to be real-tine data

and/ or sy ¢he @M@Yenktdtthgitleans Beinig et bt o higeby ddyiehe@idis communicatidnd

asynchronous file data including at | east one of the still picture data,

Sard synthp SRUREof Bald ias PRERDRMIB YR BABEIETT 1670 Gaia or vi deo

dat a. 11. A data co ni cation nethod fqt having comruni cati on between
a plurality oflhug %ﬁﬁb%%@@mcpmpmmﬁ%w mgef@ttbe%awt pyghiion, a series
accommodat i ng i sochronous comunication transmtting data at a

pr edet er of deth garosophaabipackets tambe sent eutrbyuasynshienousrcomsmiunidatipndenes a
asynchronously, conprising:

REPLACEMSNY Sidebmmodating both isochronous communication and asynchronous

i

communication.

The electronic equipment according to the present invention is also such an
equipment  interconnected with other electronic equipments over a bus
accommodating isochronous communication transmitting data at a predetermined
period and asynchronous communication transmitting data non-periodically, wherein
the electronic equipment has data generating means for generating asynchronous file
data not require to be in real-time and an interface adapted to output asynchronous file
data over a bus and for receiving asynchronous file data, with the asynchronous file
data generated by the data generating means being sent out via the interface to the bus.

Thus, with the electronic equipment according to the present invention,
asynchronous file data not required to be in real time can be sent out by asynchronous
communication to the bus accommodating isochronous communication and

asynchronous communication.



28 transmtting a series of data |lying across a plurality of
‘packets by said asynchronous conmunication, wherein said bus conforns to
the | EEE 1394 High- Perfornmance Serial Bus standard. 12. A data
conmmuni cation method for having conmuni cati on between a plurality of

el ectroni c equi pnent interconnected ovéd a bus accommodati ng i sochronous
comuni cation transmtting data at a predeterm ned period and asynchronous
conmmruni cat i onat L ﬁ%l' C@4TR domirffinidatioftgrah:
generati ng as@%@%%ﬁwyg%g}eg%?ﬁfgqui relﬁdgtao be real -tinme data;
generati ng an. asynchronous pagcket ..for.sai d. asyncht onous.: pcatio ich
dont & nehOrBaS 0 cilso Rest e gntof b AukbLe Riedb o iER Hiepg' 4 “Back”
asynchronous file data to be transmtted is generated: and L

t r ansmi teommuEeatiospragrashbetaveen) plursd elegiyonig iequipments: gietsonnected with
conmuni cat i on. 13. A data communi cation nethod for having

comuni cathiep Bldetiomie BqaipRhetits lovey adus acteminieditingeigochromous icohannnivaeione d
over a bu_s accomodat i ng i sochronous comunication transmtti ng data at a

pr edet erI.I II;]S ﬁfﬂggi 8Qta_agg @%BQ&M& 'P%Hs@ Bhﬂaﬁé hk&ﬁ'(‘ilfd“cb nritn h%n
asynchr onously, €onpri SI ng: [ransm tting agync ronous fti1le data not
required to be.real-tine data.by said .asynchropqus . comuni cat. on, erein
e el ccRBTEEE deb - neronisallys hgreina SOHisy AERF BURE Arps Riura natkefses 'a
menory space in which said asynchronous file data is outputted; and
wher ei n are transmitteddlyasynohianoageopmannicationbasedion the attybis mafosmation of
data accesses to said nenory space.

the electronic equipments.

Thus, the program purveying medium purveying a data communication program |
accordihg to the present invention can purvey to the electronic equipment a data
communication program for transmitting a series of data lying across plural packets
by asynchronous communication in accordance with the attribute information of the
electronic equipment. The electronic equipments fed with the data communication
program can transmit a series of data lying across plural packets by asynchrongus
communication in accordance with the attribute information of the electronic

equipment.



29 - 14. The data communi cati on nmethod according to claim 13 wherein
the electronic equipnent transmtting the data stores an object I|ist

sel ectable froman inner data source and wherein the electronic
equi pnment receiving the data selects said data fromsaid object [list.

15. The data comruni cati on nethod acegrding to claim 13 wherein the

el ectronic equipnent transmtting the data stores the attribute

i nformati on thereof 16. The dat e ogppyni cation nmethod according to

cl ai m 14 wherein if the async%?onous file data selectable fromsaid

data soufc orresponds {. ronous file d

real -ti rr{e lgéf afa cegrguaicg eﬁrrﬁﬁg'l?éfﬁgcl"aav“% 8’51%‘&‘&1888{%1?&??‘%‘%‘@?%1‘3%1@? %ai d

synchronous fi le data. 17. The data comuni cation nethod according to

cl ai m 14elebfronicn eguipmaentst mtnmonmqtﬁdomﬂ 2 cbus \a0sgmmpdating nisREBFRRMST | | e
data can have access in said nmenory space to asynchronous file data of the
sel ect edebAtication tansmitlife (ita soETYREdALITRIRCTCpbrdd amedratiynghtanonsal m

13 whereln electronic equipnment receiving said asynchronous file data

' S Startedmgﬁgﬁ ct(eantr '“"'e“% %t%%aﬁi@%‘%gﬁgﬁagig?% hgo cl a| m 14 V\,herel n the

eI ectroni c equi prment, transm ttlp%i sal d, as nchronoij a{l I efd ures sai d
menory space |¢1‘ansmltt1ng a series of data lylng Cross a piurail y said

asynchronous communication.
2. The data communication method according to claim 1 wherein the electronic
equipment transmitting the data secures a memory space in which said data is
outputted; and wherein

the electronic equipment receiving the data accesses to said memory space.
3. The data communication method according to claﬁn 2 wherein the electronic
equipment transmitting the data stores an object list selectable from an inner data
source and wherein

the électronic equipment receiving the data selects said data from said object
List. |
4. The data communication method according to claim 2 wherein the electronic
equipment transmitting the data stores the attribute information thereof.
5. The data communication method according to claim 3 wherein said data is
asynchronous file data not required to be real-time data and/or synchronous data

required to be real-time data; and wherein -
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asynthronous file data of the selected object is duplicatable. 20. A
-data communi cati on nethod for having comuni cation between a plurality of
el ectroni c equi pnent interconnected over a bus accomodati ng i sochronous
comuni cation transmtting data at a predeterm ned period and asynchronous
comuni cation transmtting data asynchrgnously, conprising:

transmtting asynchronous file data not required to be real-tine data by

S8l d_hasynchr ASsCANRIBORS FIOBINELALEBR RoRP BATUNIAA SbBRel dorfisbotids @)

asynchronous “conmmu I's a logical plug controll'ing data

I nput/ out pyt at., the ti f. the asynchronous.co ni L.on. - The
dat a conﬁ&i%?h’&?%t%dggecwai% {:Ebroaogp atéésngﬁgpgqalél ltaé]ﬂ?ﬁ%]m %%’Us
comuni cation plug provided for_ outputting said asynchronous file data on
t he el ecselection ofjsaidreymchronmusddlerdata.t r ansnitting sai d asynchronous file
data and an asynchronous comruni cation plug provided on the electronic
equi pmeng, Thgedatan€orhfifanieaicit Methed saccotdingagoaclaim B nwhetdingheaéléctronic
asynchronous file data are selected and wherein said asynchronous file

data is 2 t:h | ect [ i t ey h
asynchr ofbTHE e REVIIRE it fouf (RE U docBR P REY metloR Sfhad 14 gt 6F the
asynchronqus fil e data. 22. . A data communi cation method for having
comuni cSRIPel§ G&len a plurality of electronic equi pnent interconnected

over a bus accommodating isochronous i ) ) .
31  conffunThatdata comamemicationgmeshaed accerdme detclaim Pewhseeindtheaglgctronic
asynchronous communication transmtting data asynchronously, conprising:

L;?SS M t b Ripnidi PEEL O i d Qb i98tavtedBy 4 Eshtrdlasuipment Eaiiectéd shid duby
8. The data communication method according to claim 3 wherein the electronic
equipment transmitting said data secures said memory space if data of the selected

object is duplicatable. |
9. The data communication method accordingto claim 1 wherein data communication
is had via an asynchronous communication plug which is a logical plug controlling
data input/ou{put at the time of the asynchronous communication.
10. The data communication method according to claim 9 wherein an asynchronous
communication plug provided on thé data-transmitting electronic equipment for
outputting said data and an asynchronous communication plug provided on the data-
receiving electronic equipment for inputting said data are selected and said data is
exchanged between said data-transmitting electronic equipment and the data-receiving

electronic equipment.

11. The data communication method according to claim 1 wherein said data is
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asynchronous comruni cati on, wherein sai d asynchronous file data
includes at |east one of the still picture data, text data, programfiles,
| ow bitrate audio data or video data. 23. A data comuni cati on net hod
for having comuni cation between a plurality of electronic equi pnent

I nt erconnected over a bus accommodati ng@7 sochronous conmuni cati on
transmtting data at a predeternined period and asynchronous communication

{ransim { J4 B Gh A Péchﬁ:ed:wvé teditfine data and/bf jihirbhbld file data

asynchr ondus Ired to be real-tinme data by said

asynchr onous n tJ on erein said bus conforns to the | EEE 1394

Hi gh- Pﬁ@’é‘?%@@? éﬁgnstandard 24. A set of electronic

equi prent interconnected over a bus accommodating isochrongus

communi cat i onsaidasynthronoys dile data inclpdioget deast nog ofdhe stillmatura satas Kexshous
comuni cation transmtting data asynchronously, conprising: dat a

gener at | ﬂﬂta”EPd@aﬁPﬁl&eRﬁifQﬁﬂrQ& dﬁtﬁo@%ta?lorwdeo datgn interface for
out putting f data as a series of data |ying across pI ural packets and

for receiving serli

securing mean® c?P’ngj %ﬁ%ﬁ%ﬁb‘?‘g g%‘ Sl?%gl\e/l% sal g?%b‘}eélsylsd%odqagﬁt ted
from sald d a generati ng neans . . .

32 ﬁéa@e&@waé%wnsﬂl%woam toetaim d iwherainsaid bus conims out
Vi a sald |nterface to said bus by said asynchronous comruni cation as a
seri es ofo thet EERi1394 HigheBerfptmante SeritkBss standasd.  The set of el ectronic
equi pnent according to claim24 further conprising:

13. A data communication method for having communication between a plurality of

electronic equipments interconnected over a bus accommodating isochronous
‘communication transmitting data at a predetermined period and asynchronous
communication transmitting data asynchronously, comprising:

transmitting asynchronous file data not required to be real-time data by said
asynchronous communication.
14. The data communication method according to claim 13 wherein the electronic
equipment transmitting the asynchronous file data secures a memory space in which
said asynchronous file data is outputted; and wherein

the electronic equipment receiving the asynchronous file data accesses to said
memory space.
15. The data communication method according to claim 14 wherein the electronic

equipment transmitting the data stores an object list selectable from an inner data

source and wherein
: f THIS SHEET HAS BEEN
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storiage neans for storing the information concerning said data,;

said data being sel ected based on said information. - 26. The set of
el ectroni c equi pnment according to claim 24 further conpri sing:
storage neans having the attribute informati on stored therein. 27. The

set of electronic equi pnent according t28 claim?25 wherein said data is the
asynchronous file data not required to be real-tine data and/ or synchronous

file data reguidi @&r&ﬁctﬁlﬁgﬁgﬁ }é&iﬂﬁg%eﬂ th ¥4186@1Aid data from! daid ldbject

selectable async ronous ata correéspon s to said synchronous fiTe

dat a, l.d asynchronous file data is selected with selection of the

synchro s file data. - 28. The set of el ectronic equipnment according
to claim25 wherein sai d sel ected data can be accessed from outsi de

in said Menfihe dasacemmunizgition mithaseacasrduigstor eletmcl 4 yhoppiartheledtromisg t o

claim 24 wherein the equipnent is started by a control equi pnment connected
to sai d &ufipment #nsmittify GRId44h sﬁir@@th@ﬂuﬁb&wlﬂnﬁﬁi&ﬁiumﬁmi‘é@flg to claim25

wher ei sai d

securing £

cbiupl | cat Lﬂegﬁ% cfa?%%oﬁﬁn%&ggﬁs %ﬁh@@faﬁgﬂ*cicmégﬁlcb 1]151? % ercgnanct ed over a
us acconmno a1| t dat t

pr edet er ni nedi Fla§Hn rnggg Ecom"ru '@Qﬁﬁﬁ?‘{: ggfdo %ﬁa?gmaipﬁﬁséo

asynchronously, conpri si né;
said synchronous file data required to be real-time data, said asynchronous data is

selected with selection of said synchronous file data.

18. The data communication method according to claim 15 wherein the electronic
equipment receiving said asynchronous file data can have ac;:e'ss in said memory space
to asynchronous file data of the selected object.

19. The data communication method according to claim 14 wherein the electronic
equipment receiving said asynchronous file data is started by a control equipment
connected to said bus. |

20. The data communication method according to claim 15 wherein the electronic
equipment transmitting said asynchronous file data secures said memory space if
asynchronous file data of the selected object is duplicatable.

21. The data communication method according to claim 13 wherein data
communication is had via an asynchronous communication plug which is a logical plug
controlling data input/output at the time of the asynchronous communication.

. 22. The data communication method according to claim 21 wherein an asynchronous
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dat a generating neans for generating the data; an interface for
outputting the data as a series of data |ying across plural packets and
for receiving a series of data |ying across the plural packets; and

an asynchronous comuni cation plug as a logical plug controlling data

I nputting/outputting at the time of saigh asynchronous comruni cati on;

the data generated by said data generating neans being sent out via said

i nterf a_ceo&lﬁuﬁﬁ&&i&ﬁﬂg%lpﬁggc BYC Bfiftie CHARYAGIOABLISHR 38fd 6R e

data |ying “across plu ets; ata is

transmtted/received vig sai nchronous co nicaiion plpg. 32 The
set of e?ISEﬁPH%ﬁ Eqm?ﬁ&ffapg%ﬁ%ﬁ?&%%aga? ﬂsyﬁﬁ@?% S ﬁ% data,a0d an
out putting asynchronous communi cati on plug and the data-receiving, ,

asynchr cagymshr ngLzaj npn@@gpm\sg‘té@mdwqlncmm@ﬁqummm@repmm&m
conmmuni cati on. 33. A set of electronic equipnent interconnected over a

bus accoggypehtomsus i dat for inptetinp Ralh bbpichiroAcedrifilé idaga daé scbécted and
predet erm'ned period and asynchronous.conmmunication transmtting data

? f]g nggz g@%gﬁédﬁ’safcf) ARHcBr8¥ous file data RURhIFEGE] BLARENTHE Uedtfnid QGIFhERI
REPLACEVENT SHEET . . . 34

an i nt er FaeEmitsngtheasynchrpnons fils:dataangd ther slectrapicequipment gegeivingsthe
plural packets and for receiving a series of data |ying across the plural
packet s; asynchronousfileddata. gener at ed by sai d data generati ng neans bei ng
sent out via said interface to said bus by said asynchronous conmuni cation

as a serp8sTRé dafd om¥hitflcatién BfFThod HESdrdRRE ety whergial d data is
asynchronous file data not required to be real- tinme data and/or

synchronous Tk A3hanfdfbts £t 8%aS6chaaS ot 115t AL 3F the still picture data, text

data, program files, low bitrate audio data or video data.

24. The data communication method according to claim 13 wherein said bus conforms
to the IEEE 1394 High-Performance Serial Bus standard.
25. A set of electronic equipment interconnected over a bus accommodating
isochronous cpmmunicaﬁon transmitting data at a predetermined period and
asynchronous communication transmitting data asynchronously, comprising:

data generating means for generating the data; and

an interface for outputting the data as a series of data lying across plural packets
and for receiving a series of dafa lying across the plural packets;

the data generated by said data generating means being sent out via said
interface to said bus by said asynchronous communication as a series of data lying

. across plural packéts.
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ald asynchronous file data including at | east one of the still picture
data, text data, programfiles, |low bitrate audio data or video data;
sai d synchronous file data including at |east one of audio data or video
dat a. 34. A set of electronic equipnment interconnected over a bus
accomodating isochronous communicatigp transmtting data at a
predeterm ned period and asynchronous comruni cation transmtting data

asynchr 0@9“5145% 'sef BFBIéc‘ffdi'ﬂc > equipments ‘i@&é’rcﬁ’ﬁ%% éfdéﬁ% féngﬁ ?at i ng

t he dat ace for o ata as | es of

data | ying across. Iural ackets and for receiving,a,serikes, of d ta I ng
across the pl$ff %fg T securing g meTRary, SRAGEOS @d':htﬁ?lég‘lat?‘ﬁa?at tel
generating means being sent out via said interface to said bus by said
asynchr ofrous saidrdatm generatingaveanseri es of data lying across plural
packets, wherein said bus confornms to the | EEE 1394 Hi gh-Perfornmance

Serial Bpg, Sﬂh'éf%@b@ electrotiic equﬁmfiéﬁts abcotding 16 BlAmeZ ARt comprsiagnnect ed
over a bus acconmpdating isochronous commuRication transmitting data at a

pr edet er m ned t%?%%e n‘g‘F%glg %‘%Iaét%%@rtﬁgwforﬁ%%né&?cteh%ﬂg Sr&fa&‘n&g&t ting data

asynchronousl y,

35 dat neratin gengerati ng .asynchronous file data not
required to béalgr(%&#g f‘g%ﬁtﬁg ase on'$ PEPABGN.AN asynchr onous packet
for said asynchronous conmuni cati on which contains at |east a part of said

asynchr o28udHei de¢ off@lectronic equipments mceofding to clqimt 26 figrther cbmprisinigr onous
file data over said bus and receiving said asynchronous file data;

:2Ir1td asynchr og@isgd fe@ns RbdirtehR Afrfsite Inforhfhtidd toABEAhNg Mmeans bei ng
29. The set of electronic equipments according to claim 27 wherein said data is the
asynchronous file data not required to be real-time data and/or synchronous file data
required to be real-time data; and wherein

if the selectable asynchronous file data cbrresponds to said synchronous file
data, said asynchronous file datais selected with selection of the synchronous file data.
30. The set of electronic equipments according to claim 27 wherein

said selected data can be accessed from outside in said memory space.
31. The set of electronic equipments according to claim 26 wherein the equipments
are started by a control equipment connected to said bus.
32. The set of electronic equipments according to claim 27 wherein

said securing means secures the memory space if the selected data is

duplicatable.

33. The set of electronic equipments according to claim 25 further comprising:
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out Vvia said interface by said asynchronous communication to said bus.

36. A set of electronic equi pnent interconnected over a bus accommodati ng
i sochronous communi cation transmtting data at a predeterm ned period and
asynchronous conmmuni cation transmtting data asynchronously, conprising:
data generating neans for generating asyinchronous file data not requiring
to be real-tine data; an interface outputting said asynchronous

file data ovepnSahyhch¥Sn@uld coffifiiicAionSphig a§y@qaﬁfeap!p3u | Eohtedlling 886

securing means for securing a nenory space to whic

data i s Qu
asynchro

sai synchronous file

finRtpe B tniei o BRSO BSAY AR Qo0 RamumemigarieRnePetsing cont

out via said interface hy said asanghronous conmuni cation to said bus.

37. A set oflat@ligdransmittedfacei

wvia saidasynelyoneus ¢oammunisation@legnodat i ng

i sochronous communi cation transmtting data at a predeterm ned period and
asynchr oB4Ubhest ol Blectrionitlequipnremits ddcoadiagite cRamBIvvaerein the daarautpatting

36

data generating neans for generating asynchronous file data not

S0 el Ay e, e 08, “UACRBAL AATRYS

data; and

asynchr ofiPRRnyrication

e dat'a over sal recerving yncHronous S1e
.storage neans for stori the informati on concerning said
Hi‘ég, are selected gn, %’st?ﬁ%‘(%ﬁs t3 comuygatieher at ed by

said data _generati n? means being sent out via said interface by said

asynchr oBdud’he

ckectronic equygiments gecording to claim 25 wherein said data is

asynchronous file data not required to be real-time data and/or synchronous file data

required to be real-time data;

said asynchronous file data including at least one of the still picture data, text

data, program files, low bitrate audio data or video data;

said synchronous file data including at least one of audio data or video data.

36. The set of electronic equipments according to claim 25 wherein said bus conforms

to the IEEE 1394 High-Performance Serial Bus standard.

37. A set of electronic equipment interconnected over a bus accommodating

isochronous communication transmitting data at a predetermined period and

asynchronous communication transmitting data asynchronously, comprising:

data generating means for gencraﬁng asynchronous file data not requiring to be

real-time data; and

an interface outputting said asynchronous file data over said bus and receiving

said asynchronous file data;

\
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sai d synchronous file data being sel ected based on said information. 38.
The set of electronic equi pment according to claim 36 further conprising:
storage neans having the attribute information stored therein. =~ 39. The
set of electronic equi pnent according to claim37 wherein if the
sel ect abl e asynchronous file data corregponds to synchronous file data
required to be real -tine data, sald asynchronous file data is selected with

sel ection of |
caut prent accSiqasyIeHIeHbaR e dhln RoffkEd by saftPatn gEhEratile AlaBlIRIE SOAE
file data can be,acc in.said ace fr ut si,de. 41. The
set of ePEEYW‘l:Hgﬁﬁéﬁﬁgbftsaé‘i %F{fg‘ﬁa %s %CF) %%foe?aﬁd%us t he

equi pnrent is started by a control eqU|pnent connected to said bus.

37 438. Thereet ofteledtranic eqnipments qecording taclaomdd h furthee camprsingiher ei n
sai d securing neans secures sald nenDry space if the selected asynchronous

file data is duRirifAhRihe for sechifing a then@érytd a@éQ@thﬁah%aﬁﬂaQﬁMnous file

i nterconnected over  a bus acconmopdati ng |soc ronous conmuni'cation
tr anom + BpAEisaarauEd Frofh SHEL T SeBEBRERRaR " 7 ot a generating means
for gener3at ll"ﬂg sgtS %’tﬂ (e: egﬁ%ﬁfg e(flllnlp%e?l%st gccr}g'dJrlrgetCiI)ucI:lgﬁnq%7t %thﬁer comprlsmg
storage means for storing the information concerning said asynchronous file
data;
said synchronous file data being selected based on said information.
40. The set of electronic equipments according to claim 38 further comprising:
storage means having the attribute information stored therein.
41. The set of electronic equipments_according to claim 39 wherein
if the selectable asynchronous file data corresponds to synchronous file data
required to be real-time data, said asynchronous file data is selected with selection of
said synchronous file data.
42. The set of ele-ctrom'c equipments according to claim 39 wherein
the selected asynchronous file data can be accessed in said memory space from
outside.
43. The set of electronic equipments according to claim 38 wherein

the equipment is started by a control equipment connected to said bus.

44. The set of electronic equipments according to claim 39 wherein
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real-tinme data,; an interface outputting said asynchronous file data
over said bus and receiving said asynchronous file data; and an
asynchronous communi cation plug which is a logical plug controlling
I nput/out put of data at the time of said asynchronous comruni cat’i on;
sai d asynchronous file data generated Iys sai d data generati ng nmeans bei ng
sent out via said interface by said asynchronous comuni cation to said
bus: . . : . .  d
asynchr onous SB4ReGiAE MR (Rehte S by Sodg ¥ (BE fRERAmUiIA
according tq cl.aijm 43 rein dat a- out putti ng asynchronous
connunicgk?&ﬁaﬁﬁdﬁpgﬁﬂggﬁ%ing the asynchronous file data and the
asynchronous communi cation plug to which the asynchronous file data is
i nput t ed45r Thecdet of eledtrome equipmentsascording to ¢ 7 Sartler epmpBLIREE: onous
file data. 38 45, A set
iy

of el ectroni Caﬁodgxﬁeﬁfﬁnddgt SoRANREEAesh gﬂﬁg whiths i a Clogicud aplupdcontrolling

i sochronous comrunication transmtting data at a predeterm ned period and

ot . gerBv/aRRPHLa &b o7 T RERESE it By RRrRo Ry SO RRAmANitn: o* T equi v ng
to be real-tine data; and n.interface outpyttjng said
asynchr onous saideagymchronays ﬁ&‘?(ﬂa&ui’%ﬁﬁl SeBE T \ieREIvedayid SIJnRTIGHERROUS; | ¢

i)
=

dat a; sai d asynchronous file data generated by said data generating
means betomnagmitationpugi a said interface by said asynchronous communication
to said bus wherein sai d asynchronous file data includes at | east

ggteaoi)r t 3?62 E')I'*H(fasteg i_o?te%c‘%rdiﬁé Rquiphiénts $RE8rdiRg 99 ChiTd 45 Gheréiw bi trate audio
data-outputting asynchronous communication plug outputting the asynchronous
file data and the asynchronous communication plug to which the asynchronous file
data is inputted are selected in order to have communication of said asynchronous file
data.
47. The set of electronic equipments according to claim 37 wherein
said asynchronous file data includes at least one of the still picture data, text
data, program files, low bitrate audio data or video data.
48. The set of electronic equipments according to claim 37 wherein
said bus conforms to the IEEE 1394 High-Performance Serial Bus standard.
49. A program furnishing medium for furnishing a data communication program for
causing communica;cion to be had between plural electronic equipménts interconnected

over a bus accommodating isochronous communication transmitting data at a

predetermined period and asynchronous communication transmitting data

\
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46. 7 A set of electronic equipnent interconnected over a bus acconmpdati ng
i_ sochronous communi cation transnitting data at a predeterm ned period and
asynchronous comruni cation transnmtting data asynchronously, conprising:
data generating neans for generating asynchronous file data not requiring

to be real-tinme data; and an i3 erface outputting said
asynchronous file data over said bus and receiving said asynchronous file
dat a; dnﬁﬁﬁdi omeus file data generated by said data generating
means bel sent Ut VI safd interface by said asynchronous comuni cati on
to said bus wher ei n saj.d bus confﬁ to t he IEﬁ ﬁ k b id

H gh- Per f or ePose %Pgaﬂ asTtLy ggrs&nes of data lying across plura packets by sai

39 47. A progran1furn|sh|ng medi um for furnishing a data conmuni cation

pr ogr am asyncheenaisneprommipatien based onrihe rstaitnise watormationaof saidsleetnonic
equi pnment interconnected over a bus acconmodati ng i sochronous

comuni ceduupmentansm tting data at a predeterm ned period and asynchronous
connunlcat|on transmtting data asynchronously, conprising:

processing of transmtting a series of data |ying across_pLuLaLf?aeke+s—+r'
said asynchronous conmmuni cation based on the attribute 'ﬁﬂ&ﬁﬁﬁﬁ(ﬂ*ﬁﬁEﬁﬁid
el ectronic equi pnent. REPLACE
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