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BETWEEN A NYOSRO3BE | NFORVATI ON PROCESS- | NG APPARATUSES Th&CHHBEARES4
invention relates to a connection tus and net hod and, nore
particularly, to such apparatus anﬁmg} in a data input/out put
connection setti ng or settings between a nunber of information rat uses
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processi ng apparatusSes, including video tape recorders (VIRs) haV|ng a
digital interface, integrated type digital VIRs, hard disk drives (HDDs)
for recording i mge and sound data, and M ni Di sk (trademark) (MD) devices
may be arranged in a 15 nunber of different arrangenents. Such products
may be capabl e of one-to-one connections between two devices and may be

i ncapabl e of an expandable or multiple-type of connection arrangenent.

However, other information processing apparatuses nmay have a digital

i nterface ordance with a predeterm ned standard, such as an
| EEE 1394 )

The present invention relates to a connection setting apparatus and method and,

more particularly, to such apparatus and method wherein a data input/output connection setting
or settings between a number of information apparatuses connected to a network can be easily
performed.
10
BACKGROUND ART
A number of information processing apparatuses, including video tape recorders
(VTRs) having a digital interface, integrated type digital VIRs, hard disk drives (HDDs) for
recording image and sound data, and Mini Disk (trademark) (MD) devices may be arranged in a
15  number of different arrangements. Such products may be capable of one-to-one connections
between two devices and may be incapable of an expandable or multiple-type of connection
arrangement.
However, other information processing apparatuses may have a digital interface
operable in accordance with a predetermined standard, such as an TEEE 1394 protocol, such
20  that a plurality of information processing apparatuses can be connected. In such arrangement,
data may be transmitted between any two of the plurality of information processing apparatuses
connected to an IEEE 1394 serial bus by selecting a predetermined one of these apparatuses.
However, for data input/output between information processing apparatuses having such digital

interface which may be freely selected, a connection setting operation may need to be



20 that a plurality of information processing apparatuses can be
connected. In such arrangenent, data nay be transmtted between any two of
t he pl ur alWOPY69309 nf or nat i on processi ng appar at uses connectRCT/IRY9H4SH EEE
1394 serial bus by selecting a predeterm ned one of these apparatuses.
However, for data input/output between information processi ng apparatuses
having such digital interface which may be freely sel ected, a connection
setting gedbrmedin eanly ofithe dnformagioniprocesging apparatysesn Performing su¢tecanmectionat i on
processi ng apparatuses. Perform ng such connection setting operation may be

ti me consesing@parton may be tinteoxsomsemingrantifoe trogklesoniefor thesusen r ecei vers,
personal conputers, network term nals and/or the above-nentioned
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interface so as to forma hone network. In such home network if a user
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plurality of the devices so as to enable data transfer between desired ones of such devices, the

user may have to perform the above-mentioned time consuming and/or troublesome setting

operation.

10 DISCLSURE OF THE INVENTION
An object of the present invention is to enable an information processing
 apparatus coupled to a network having a plurality of information processing apparatuses
coupled thereto to be operated so as to perform input/output connection setting 42 of the other
information processing apparatuses connected to the network.
15 _ In accordance with an aspecf of the present invention, an apparatus is _proﬁded for
" connecting a number of information processing apparatuses together in a desired manner in '
which each information processing apparatus is connected to a digital bus. The apparatus
comprises a device for generating a signal representative of a graphical interface for display on
a display unit which indicates any available connections between the information processing
20  apparatuses connected to the digital bus, a device for receiving signals from a user indicative of
a desired connection selected from among the available connections indicated on the graphical
, interface and for forming a control signal therefrom, and a device for generating a signal for
causing the desired connection between the corresponding information processing apparatuses

to be established in accordance with the control signal.
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10 DI SCLSURE OF THE | NVENTI ON An obj ect of the present invention is to
enabl e an information processi ng apparatus coupled to a netwark havi ng a
plurality of WOPEPRL i on processi ng appar at uses coupl ed ther&q}"‘fp(gg"ﬁzé 4
operated so as to performinput/output connection setting 42 of the other

I nformati on processing apparatuses connected to the network. 15

In accordance with ap aspect of.the present invention, ap apparatus is
provi ded for connect P’h@cc r“ﬁﬂ?ﬁ)‘&tﬁ ggot ?{faﬁ?eﬁ%?ﬁtgﬁ Pb"F%‘gé’%"ﬁ‘ﬁ%“'&Bﬁ‘Bﬁ’%{?&‘}§ Bs
together in a desired manner in_whigh_ each infornmation processi ng,apﬁar_at us
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generating a signal representative of a graphical interface for display on
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i nformati on processing 20 apparatuses connected to the digital bus, a
device for pgaeinyd dghpisenatiovity orpeneraig o sighat febiesentativeaofdq@aptich] blerfirRe Foron
sel ected from anong the avail abl e connections indicated on the graphical
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generating a signa causing the desired connection
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connection between corresponding information processing apparatuses and for forming a

control signal therefrom, in which the desired connection signal is obtained from an input

provided by a user with the use of the graphical interface; and a device for generating a signal
10 for causing the desired connection between the corresponding information processing

apparatuses to be established in accordance with the control signal.

Other objects, features and advantages according to the present invention will
become apparent from the following detailed description of illustrated embodiments when read
in connection with the accompanying drawings in which corresponding components are

15 identified by the same reference numerals.

BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 is a diagram of a system in accordance with an embodiment of the present
invention,;
20 Fig. 2 is a diagram of a connection manager of the system of Fig. 1;
Fig. 3 is a functional diagram of the connection manager of Fig. 2;
Fig. 4 is a diagram of a cycle structure of data transmission between devices

connected in accordance with IEEE 1394;



In accordance with another aspect of the present invention, an apparatus is
provi ded for connecting a nunber of information processing apparatuses

t oget her |1 WOP9H8¥Pred manner in which each information proc®ETARY/Ag8dar at us
Is connected to a digital bus. The apparatus conprises a device for
generating a signal representative of a graphical interface for 5 display
on a display unit which indicates the information processing apparatuses
connected to the diBig alis ddisgram tpewhick refenencecwill be mgdeiincexplaining e stetuteiofin
signal indicative of a desired connection between correspondi ng i nformation
pr ocessi ngddipapadewfCSRamchitexturbor ming a control signal therefrom in which
the desired connection signal is obtained froman input provided by a user

with the use of thepgy g 8RbramMowhiok Peferdfée WilFSy na8e fnxpHiiifg Richtichsd
signal 10 for causing the desired connection between the correspondi ng

I nf or mat i ' to be established in accordance with the
contr ol sﬁ%g{&ﬁa’iﬁ%@%yg%%@w;?gfmes and advant ages according to the

present invention wll becqne a r romthe follow ng detailed
description of il I\S‘g{gr lﬂ%ﬁgﬂﬁ{?BﬁgﬁfeﬁWMw ead in connection with the
acconpanying draw ngs in wjj ch correspondi ng conponents are 15 identified
by the same refer engg. 8 i@ Aiageam of "bus_info_block”, "root_directory" and "unit_directory";

Fig. 9 is a diagram of an arrangement of plug control registers (PCRs);
Figs. 10A to 10D are diagrams of configurations for oMPR, oPCR, iMPR, and
iPCR;
10 Fig. 11 is a diagram of plugs, plug control registers and isochronous channels;
Fig. 12 is a flowchart to which reference will be made in explaining an
input/output setting operation;
Fig. 13 is a diagram of an arrangement of an ID-device table;
Fig. 14 is a diagram of an arrangement of a node-ID table;
15 Fig. 15 is a diagram of a graphic interface for input/output connection
designation;
Fig. 16 is a flowchart to which reference will be made in explaining an operation
for checking whether a device conforms to IEC 61883,
Fig. 17 is a flowchart to which reference will be made in explaining an
20  input/output connection operation;
Fig. 18 is a flowchart to which reference will be made in explaining a

cancellation of input/output connection operation;



BRI EF DESCRI PTION OF THE DRAWNGS Fig. 1 is a diagramof a systemin

accor dance w'g;h %gﬂ}?nbodr ment of the present invention; 20

Fig. 2is a %93 of a connection nmanager of the system of ngm“?‘fg 3
is a functional diagramof the connection manager of Fig. 2; Fig. 4is a

di agram of a cycle structure of data transm ssion between devr ces connected

I n accordance with I E S a.di .am ch reference
will be made i n expl af # 3‘8 aé’??’&&%fﬂ%’?ﬁ%%’&m%?% Mog}p%n
architecture; ag is .a diagramto which reference will be made in

expl ai ni ng Mewgk 1ea§vhlq¥arﬁéi§afaﬁalarw&m apda set-topdrox canngt begpwnectsd to each other due

Fig. 7 1s a diagramof a ROMformat; Fig. 8 is a diagram of
"bus_i nf o_btoz kifferénce it sighal fermatsy " and "uni t di r ect ory";

Fig. 20 is a diagram of a graphic interface for input/output connection
5  designation; and

Fig. 21 is a diagram of an arrangement of an ID-name table.

BEST MODE FOR CARRYING QUT THE INVENTION

An embodiment of the present invention will now be described.

10 Fig. 1 illustrates a network 99 having a connection manager 1, an HDD 4, a
VTR 5, an integrated digital video camera/recorder 6, and a set-top box 7 which are connected
to each other by buses 9-1 to 9-4 which may be IEEE 1394 serial buses. That is, in the network
99, a digital interface in accordance with IEEE 1394 may be used for connecting these
information processing apparatuses.

15 A remote controller 2 is adaptable to receive input commands from a user by use
of crisscross keys or ten cluster keys contained on the remote controller and to transmit an
infrared light signal corresponding thereto. The connection manager 1 may receive the infrared
light signal transmitted from the remote controller 2 and control the information processing
apparatuses or devices connected to the network 99 in accordance with an input/output

20  connection command represented by the received light signal. Additionally, the connection
manager 1 may supply an output signal to a monitor 3 so as to cause information to be
displayed thereon such as information pertaining to the kinds and/or the names of the

manufacturers of the devices connected to the network 99, information about a data format



Fig. 9 is a diagram of an arrangenent of plug control registers (PCRs);
Figs. 10A to 10D are diagrans of configurations for oMPR, oPCR, i MR, and

i PCR;, 10 WO 99/59309 Fig. 11 is a diagram of plugs, plug BCEAPIH02454

regi sters and i sochronous channels; Fig. 12 is a flowhart to which
reference will be made in explaining an input/output setting operation;

Fig. 13 is a diagramof an arrangenment of an ID-device table; Fig. 14 is a
di agr am ofisahle byrthe dgdaesninfermagion daglicatingithe)state of 8n input/output connectioins) betvees a
di agram of a graphic interface for input/output connection designation;

Fig. 16 i thealelicespahdss fdrth. whi ch reference will be made in expl aining an
operation for checking whether a device confornms to | EC 61883; Fig. 17 is a

flowchart to which 1R g&gE38hewh in PR Tih§ forin @X Bk BbrbidisedPibded or ARBAHIOHAIRM
connection operation; Fig. 18 is a flowhart to which reference will be
made in expl AL RLRG Btk 3 Prébiiftidntt REE 1304 GA0 H Rbr RNt 190 6788 febdbing’
5  audio visual (AV) data transmission on IEEE 1394. In other words, devices which do not
conform to a predetermined standard such as IEC 61883 may not be controlled by the
connection manager 1.
Fig. 2 illustrates internal sections of the connection manager 1. An infrared signal
receiving section 11 may receive the infrared light signal transmitted from the remote controller
10 2, demodulate the received infrared light signal to obtain a control signal, and transfer the
control signal to a central processing unit (CPU) 12 via an internal bus 18. The CPU 12 may
determine control contents based on a program stored in a read-only memory (ROM) 16 from
the control signal and information stored in a random-access memory (RAM) 13 about the
states of the devices connected by IEEE 1394, and may control the connected devices through
15 an interface 14.

The ROM 16 may have stored therein the program used by the CPU 12 and
fixed data which may be utilized in calculation parameters. The RAM 13 may have stored
therein parameters of the program used by the CPU 12, parameters of the states of the devices
connected by IEEE 1394, and so forth, which may be suitably changed during the execution of

20 the program. The interface 14 may be an input/output interface in accordance with IEEE 1394
to which the IEEE 1394 serial buses 9-1 and 9-3 are connected.

A monitor control section 15 may receive data from the CPU 12 or stored data
from the RAM 13, may convert the same into a video signal, and may supply the video signal

to the monitor 3 so as to be displayed thereon. An electrically erasable programmable



Fig. 19 is a diagramof a graphic interface for input/output connection
desi gnati on w@i %’ dicates that a VIR and a set-top box can e
connected to 3@ 3@)4]her due to a difference in signal format g'?‘ir {0‘2% is a
di agram of a graphic interface for input/output connection 5 designation;
and Fig. 21 is a diagramof an arrangenent of an ID-nane table. An

enbodi nent of, the prese | Lon_ will...now be described. 10 .
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VIR 5, an integrated digital ,yideo caneral/recorder, 6, and a set-top, box 7
whi ch are GORRPOREAS ERCAURRARY %ﬁeﬁ%wy‘eé‘&@s)w&h@msmdaﬁhmosgatr@e@wh
1394 serial buses. That is, in the network 99, a digital interface in

accor dance shiuléh be BEredieson afterypomsr issunred off. connecting these information
processi ng appar atuses. 15 A renote controller 2 is adaptable
to receive input conFancionklseotiansosdie doynetsien afanagards coalizal wisyrsthe CPUEIR
cluster keys contained on the renote controller and to transmt an

5  executes the above-mentioned program are illustrated in Fig. 3. A device name setting section

21 may set names previously stored or inputted by a user to the devices identified with node
identification codes (IDs) connected to the network 99. An input/output connection setting
section 22 may input settings of input/output connections of the devices connected to the
network 99. An input/output connection setting execution section 23 may execute a setting of

10 input/output connections of the devices connected to the network 99 based on the device
input/output connection setting inputted by the input/output connection setting section 22. A
display control section 24 may cause to be displayed on the monitor 3 information needed from
a user to input a necessary or respective setting, such as information pertaining to the state of
input/output connections of the devices connected to the network 99. An input/output

15 connection state memory section 25 may store therein information pertaining to the state of
input/output connections of the devices connected to the network 99. A device function
checking section 26 may ascertain whether each of the devices connected to the network has a
predetermined function such as a function operable in accordance with JEC 1883,

A cycle structure of data transmission between the devices connected in

20  accordance with IEEE 1394 is illustrated in Fig. 4. As indicated therein, in IEEE 1394, data
may be divided into packets and transmitted in a time divis%on manner based on a cycle of 125
ms. Such cycle may be produced by a cycle start signal supplied from a node having a cycle
master function (which may be one of the devices shown in Fig. 1). A band or time unit for

transmission of isochronous packets may be secured from the start of each cycle. In



infrared |ight signal corresponding thereto. The connecti on manager 1 may
receive the infrared |ight signal transmtted fromthe renote controller 2
and cont r VOPKEIIPKf or mat i on processi ng appar at uses or devi cRST/ERMMMASed to
the network 99 in accordance with an input/output 20 connecti on ‘command
represented by the received |ight signal. Additionally, t he connection
nmanager 1 may supply an output signal tq nonitor 3 so as to cause
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kinds and/or the names of the manufacturers of the devices connected to the
net wor k Q9ansinitiedrdata inay be kastif adranamissionremer oscurs sinegas proogdure foreateating, or

I nformation indicating the state of an input/output connection(s) between

t he devi creovefing tifeoddtoistprovidéed: Denngths tinfepeniodtin Badh cytlerinywhich iSdehiodimis
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acknowledgement signal may be sent to the transmitting device to acknowledge receipt of the
data and, in the absence thereof, the transmitting device may re-send the data. Alternatively, if
data has not been properly received, the receiving device may send a retry signal to the
transmitting device whereupon the transmitting device may re-send the data. As a result,

10 reliable data transmission may be provided. However, in asynchronous transmission,
transmission timing may not be constant.

If certain nodes perform isochronous transmission, these nodes should be
compatible with an isochronous function and at least one of such nodes should have a cycle
master function. Further, at least one of the nodes connected to the IEEE 1394 serial buses 9-1

15  to 9-4 should have an isochronous resource manager function.

IEEE 1394 conforms to the control and status register (CSR) architecture which
has a 64-bit address space and which is prescribed in ISO/IEC13213 or ANSI/IEEE1212. The
structure of the CSR architecture address space is illustrated in Fig. 5. In such structure, the
upper 16 bits form a node ID representing one of the IEEE 1394 nodes and the other 48 bits are

20  used to designate address space assigned to the node. The upper 16 bits are separated into a bus
ID of 10 bits and a physical or node ID of 6 bits. Since the case in which all of the bits are set
to 1 is reserved for a special purpose, 1023 buses and 63 nodes can be designated.

In the 256 terabyte address space prescribed with the lower 48 bits, the space

prescribed with the upper 20 bits is divided into an initial register space used for registers
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connection manager 1. Fig. 2 illustrates internal sections of the

connecti on . An infrared signal receiving section 1 lve
the infrar eg&ﬁa%%t[’w%i ghal transmtted fromthe renote cont roll?‘ga%féfgﬁgk

denodul ate the received infrared |ight signal to obtain a control signal,
and transfer the control signal to a central processing unit (CPU) 12 via

an internal bu 8. CPLLJ2 d Pl { I t 0
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through 15 an interface 14. The ROM 16 nay have stored therein the program
used by t heaCPifigi@atinndesd-gulst rermery YROVD, aminitind upit spacedor use spedifictodhe nores,
paranmeters. The RAM 13 may have stored therein paraneters of the program
used by the p!%léoﬁ@ml BgisRIEPORS), Ghicl dsalefihed BTEY 618388, drlwodesh, dbnngitiabrboliyer

| EEE 1394, and so forth, which may be suitably changed during the execution

of 20 the BrRALAFLsTREd Withihd @Rr ddpaRY be an input/output interface in
accor dance \%Sth I'EEE 1394 to which the | EEE 1394 serial buses 9-1 and 9-3

'th TEEE | EEE ] :
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signal, and ng%ﬁ'gel’éf ﬁlo)\/vz;[ ig%ig\;/.l are ai&rgsggs! offset from address FFFFF0000000h (in which "h"

XD

denotes hexadecimal notation) from the start of the initial register space.
A bandwidth available register having offset 220h indicates a band assignable to
10 isochronous communication. Only the value of the bandwidth available register with respect to
the node operating as an isochronous resource manager is valid. That is, each node may have
the CSRs shown in Fig. 5, but only the bandwidth available register of the isochronous resource
manager may be effective. In other words, basically, only the isochronous resource manager
has the bandwidth available register. In the bandwidth available register, 2 maximum value
15  may be stored when no band is assigned for isochronous communication and the value may be
reduced each time a band is assigned.

Channel available registers having offsets 224h to 228h respectively have bits
corresponding to channel numbers 0 to 63. A bit having a value of zero may indicate that the
corresponding channel has been assigned. Only the channel available registers of the node

20  operating as an isochronous resource manager are effective.

Returning to Fig. 5, a configuration ROM based on a read-only memory (ROM)
format is placed or arranged from address 400h to address 800h. An example of such ROM
format is illustrated in Fig. 7. Each of the nodes which is an access unit on IEEE 1394 can

contain a plurality of units which operate independently while using the address space in
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to the nonitor 3 so as to be displayed thereon. An electrically erasable
programmabl e 6 read-only nmenory (EEPROM) 17 may be utilized to store
conpany navM@89/88300 devi ce nanmes correspondi ng to conpany i deRETIRS/MA2456n
codes (I Ds) and chip IDs, and other information which should be st’ored even
after power is turned off. Functional sections of the connection manager 1
realized when the CPU 12 5 = executes the above-nentioned programare

i | | ust r atcomman. FiUpit_direckoripsy may designate seitwarg veesion erjocations yithdespeetfo dhese
previously stored or inputted by a user to the devices identified with node
i denti fi amits.0Althoughsth¢ Iddajionsofiibus dnfot blockieanderou dire@tory’Amay bp fixedtheut
connection setting section 22 may i nput settings of input/output

connect i Qpgativhs bfthe dthér bioeks Mmay be devigriated ticofficet widrsss@9). An i nput / out put
connection setting execution section 23 nmay execute a setting of 10

i nput / out put conneq?ét%soﬁfle e REY ibfRE" oqme&;}&gor?oaﬂ SnteHrtsy® Arebased
h )

on the device input/output conngction setting 1 nputt ed by The input/output
comest | iAbNEE AT Hipod HHRBIY AR Bho ST okl PR O 0
"Company_ID" of the "Bus_info_block". An ID unique to the device (which is only assigned
to the respective device) may be stored in "Chip_ID" of the "Bus_info_block". For a device
conforming to the IEC 61883 standard, in "unit_spec_id" of the "Unit_directory", "00h" is
written as the first octet, "AOh" is written as the second octet, and "2Dh" is written as the third
10  octet. Further, in "unit_sw_version", "01h" is written as the first octet and "1" is written as the
least significant bit (LSB) of the third octet.
For device input/output control through the interface, each node has plug control
registers (PCRs) with addresses 900h to 9FFh in the initial unit space shown in Fig. 5. This
may be substantiation of the "plug" concept for formation of a signal path logically analogous
15  to an analog interface. An arrangement of the PCRs is illustrated in Fig. 9. As shown therein,
the PCRs .may include an output plug control register (o0PCR) representing an output plug, an
input plug control register (IPCR) representing an input plug, an output master plug register
(oMPR) and an input master plug register (iMPR) indicating information about output and input
plugs specific to the device. Each device may have a single oMPR and a single iMPR, but may
20 have a plurality of oPCRs and a plurality of iPCRs corresponding to the plugs according to the
capacity of the device. In the arrangement of Fig. 9, there are thirty one oPCRs and thirty one
iPCRs. The flow of isochronous data may be controlled by operating the registers

corresponding to the plugs.
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a user to input a necessary or respective setting, such as information
pertaining tg t ate of input/output connections of the devi

connect ed to&ﬂ#ggﬁ@§mrk 99. An input/output 15 connection 31‘5‘?@’3?{%%46%
section 25 may store therein information pertaining to the state of

I nput/ out put connections of the devices connected to the network 99. A
devi ce function checkjng.section cartain her each. of .th .
devi ces connected to {:ﬂ&‘%’i‘ I?fﬁggﬁggsﬁgd@fﬂmgg&#&ﬁ%ﬁ%ﬁ vﬁé’ffhﬁéméedm
function operable in accordance with | EC 1883. A cycle structure of data
transni ssi oRigeldedPPt he devices connected in 20 accordance with | EEE 1394
is illustrated in Fig. 4. As indicated therein, in |EEE 1394, data may be
di vi ded into packets Argdeindinatipg theanaximumt tranemisisioh site at which ¢ire doarespbndinga
cycle of 125 nms. Such cycle may be produced by a cycle start signal

suppl i ed fr gepice ademidaltiongecaive Mataanayetsd stdred Lk it "dufairefe capabile” porcion|
the devices shown in Fig. 1). A band or time unit for transm ssion of
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i sochronous transm ssion, data may be ‘transmtted in certain tine period,
however,

channel used for a broadcast output may be stored in the 6-bit "broadcast channel base" of the
oMPR. A value indicating the number of output plugs of the device (that is, the number of
oPCRs) may be stored in the 5-bit "number of output plugs" on the LSB side of the oMPR. A
value indicating the number of input plugs of the device (that is, the number of iPCRs) may be
10 stored in the 5-bit "number of input plugs" on the LSB side of the iMPR. The 3-bit reserved
portion and the 8-bit "non-persistent extension field" and 8-bit "persistent extension field” are
reserved or defined for future use.
The 1-bit "on-line” portion on the MSB side of the oPCR and the iPCR may
indicate the state of use of the plug. For example, a value of 1 may indicate an ON-LINE state
15 ofthe plug, and a value of 0 may indicate an OFF-LINE state of the plug. The 1-bit "broadcast
connection counter” of the oPCR and the iPCR may indicate a broadcast connection state. For
example, a value of 1 may indicate a broadcast connection exists and a value of 0 may indicate
a broadcast connection does not exist. The 6-bit "point-to-point connection counter” of the
oPCR and the iPCR may indicate the number of point-to-point connections of the plug. The 6-
20  bit "channel number" of the oPCR and the iPCR may indicate the number of an isochronous
channel to which the plug is connected. The 2-bit "data rate" portion of the oPCR may indicate
the actual transmission rate of isochronous data packets supplied from the plug. A 4-bit
"overhead ID" portion of the oPCR may have a code stored therein which indicates an overhead

bandwidth for isochronous communication. The 10-bit "payload" portion of the oPCR may
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transmtted data nmay be lost if a transm ssion error occurs since no -
procedure for protecting or recovering the data is provided. During the
time peri OMOPHSBATh cycle in which isochronous comruni cati oPCT/3PI9(R454
performed, some of the nodes which have secured the bus as a result of 5
arbitration may transmt asynchronous packets. In asynchronous '
an ackno ent to the transm,ting

devi co Paeat PR ARCFETRL iR pdBodfed R bortortrsl el ™1 e
t i tting devi - he data. Alternatively, if data h t
beon proE gy DESERYSREY TP R EA BB RO My TeRYRAfor B oS HRRRRSS o t he

transmtting device whereupon the transmtting device may re-send the data.
As a result, 10 E‘lﬁklllaﬂu%fﬂﬂ%ﬁt%afeht@mbswnpgggsbﬂugmwtdetgistbts\wder, in
asynchronous transm ssion, transm ssion timng nay not be constant. If
cert ai [sgohfaupelidnaels) Aschdown thereint AW rdevices 3041, tot31e3 arevodacctédeach Sifer
conpati ble with an isochronous function and at |east one of such nodes
shouyl d i eThe WA I i

Y ﬁﬁmt T tmsenmfs Th evige 33 miyeiufpgtnsb?gé%g%mg ég&lchﬁﬁ:epa@pﬁﬁ

_connﬁct he | EEE 1394 seri al buses 9-1 ave anI

éﬁﬁcﬁ { &Bﬁ%@%g‘;}%ﬁ%ﬁk %&?‘iﬁ*ﬁ vt Biigifed b b C/ﬁﬁiéféﬁéﬁ@?ﬂa%&fﬁ%e %gggf@, anc
[ IS, . [ in.J] SO | EC13213 AN | EEE1212. The .

CE'Ffar iR e resesed With FESpaG0 Hie irttse ARt framsEniasion 5t Wik L OV pEtheL ¢,

t he

AV-device 31-3. The AV-device 27-1 may read the isochronous data supplied to designated
channel #1 of the IEEE 1394 serial bus through iPCR[0] of iPCR[0] and iPCR[1] which are
10  prescribed with respect to the number and the transmission rate with the iMPR of the
AV-device 31-1. Similarly, the AV-device 31-2 may supply isochronous data to channel #2
which was designated by oPCR[0], and the AV-device 31-1 may read the isochronous data
from designated channel #2 through iPCR[1].
An input/output connection setting operation for a device connected to the
15 network 99 having the connection manager 1 and other devices in accordance with a number of
predetermined standards (such as IEEE 1394 and IEC 61883) will now be described with
reference to Fig. 12. As previously indicated, the connection manager 1 may include the device
name setting section 21 (Fig. 3). Such section may have stored therein a previously formed
ID-device table which may indicate company IDs, chip IDs, and names of the devices
20 connected to the network. An example of an arrangement of the ID-device table is illustrated in
Fig. 13.
In step S11, a user may connect a device to the network 99 using a cable in

accordance with a predetermined standard (IEEE 1394 serial bus).
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upper 16 bits forma node ID representing one of the | EEE 1394 nodes and

t he ot her 48_hj re 20 used to designate address space ass| t he
node. The upB@59%8?“Bi ts are separated into a bus ID of 10 bi f}i&ﬁ#ﬁgtgﬁgmt
physical or node ID of 6 bits. Since the case in which all of the bits are
set to 1 is reserved for a special purpose, 1023 buses and 63 nodes can be

designated. In the 25§ terabyte ) rescribed with .
bits, the space presc fogEt" W‘%ﬁg&&%&gﬁ%ib ege:p@uﬁfﬁ?%%qakﬁgagﬁ%hcﬁﬁf
initial register space usedq for, registers, 8 .specific to 2048-byte CSRs,
registers speormed by husgntialigglion fiation o the R@{szc&iolaw'frv@teéc}gw@ép agHP PREFYIE )
nmenory space, an;lfso fort%ﬁﬁ/mi Ihe thg space prgs%%i bed vm';g thehl o(\i/ver 28
bits is usebussecanfigordtiogu schrecoufigurhtiorye mode 1D Rarpssignad tneach apdaini t
space for use specific to the nodes, plug control registers (PCRs), such as
defined in | EC 61883, Irpsiep SIB, tiy deliceiflinction ichecking settigi 26 @ig. 3) mag@areemine
prescribed with the upper 20 bits. O fset addresses, nanes and functions of

essent i C@?& hlextvg-%ohﬁé@éa devidel cdnfobms i'EprelibieMlifesaMard fuchiad IEEC 67883
addressgi o] sg?{?‘l?om ddress FFFFFOO%SOO%h (Il)n whi ch "h" ¢
or IEC1883.

Thereafler, processing may proceed to step S14 wherein the device name setting
section 21 (Fig. 3) may successively read out the company IDs and chip IDs of the nodes to
form a node-ID reference table of the company IDs, the chip IDs, and the node IDs of the

10 nodes. An example of such node-ID reference table having company IDs, chip IDs, and node
IDs of the nodes is illustrated in Fig. 14.

Processing may then proceed to step S15 wherein the device name setting
section 21 may form an ID-device reference table of the company IDs, the chip IDs and the
device names.

15 In step S16, the display control section 24 (Fig. 3) may read out the name of the
newly connected device from the device name setting section 21 and may cause such name to
be displayed on the monitor 3. Upon viewing such display, the user may, if necessary, revise or
input the name of the device to the device name setting section 21 by operation of the remote
controller 2. This new input may be recorded in the ID-device table.

20 In step S17, the user may input a command to perform an input/output
connection setting operation by use of the remote controller 2 (Fig. 1). As a result, the
input/output connection setting input section 22 (Fig. 3) may cause a graphic interface for an
input/output connection designation to be displayed on the monitor 3. While observing such

displayed graphic interface, the user may input a desired input/output connection setting by
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denot es hexadeci mal notation) fromthe start of the initial register space.
A bandw dth avail abl e regi ster having of fset 220h indi cates a band

assi gnabl eWP3945®02 | sochr onous conmuni cation. Only the val uePET/JP982454
bandw dt h avail able register with respect to the node operating as an

| sochronous resource nmanager is valid. That is, each node may have the CSRs
shown in Fig. 5, but only the bandw dth available register of the

i sochr onmperating therremotageatrelierdySush copnection setting maytdeaformde @predstarmined| v
only the isochronous resource nmanager has the bandw dth avail abl e register.
I n the barmdadf suchwalEEI61883.egi ster, a nmaxi num val ue 15 may be stored
when no band is assigned for isochronous comruni cation and the val ue nay be

reduced each time gnRepd18sthesspud/ottput Edmestidn sertitg e%@b@idn%&tﬁxﬁzﬁ(ﬁ?\ai)ng
of fsets 224h to 228h respectively have bits correspondi ng to channe

nunbers e@ﬁ,hm@ LdeciNa W Pcd?iﬁ Palel : e
correspon |)ﬁ% cha r{§+ésﬁg§¥%'gg%ﬁ§§§?gﬁigg%%§?y t gmig&;yr{ne &gégﬁ%éb*e
regi st.ers _of .t he node ' .80 noLs resource nager are
o o varies i e f the noaBgbile B f Pl bff SRR LR AR ARR0r
00, An QbiNg 10 5 SXTc THRERS OF HAREPGTE PP BRET SHeBHbOn PrIREh ProccwBPeg RN
nodes which is an access unit on | EEE 1394 can contain a plurality of units
whi ch opéo thednputémitput sennectionar cancellatiog of the predeterminedoznde may be stored in the

input/output connection memory section 25 (Fig. 3).
Therefore, in the present invention, a connection setting for any or all of the
10  devices of a network 'may be performed by use of the connection manager 1 as described above.
As is to be appreciated, by using the present invention, a desired connection setting(s) of a
device(s) may be performed without operating the respective device(s).
An example of a graphic interface of the input/output connection designation of
step S17 (Fig. 12) is illustrated in Fig. 15. Cells 30-1 to 30-4 arranged in the uppermost
15  horizontal row represent the output plugs of several devices (such as a camera/recorder, a set
top box, a video tape recorder, and hard disk drive). Cells 32-1 to 32-4 in the leftmost column
represent the input plugs of the devices. The cell located at the intersection of the column
containing one of the output plug cells and the row containing one of the input plug cells
represents the state of connection between the respective output plug and the respective input
20 plug, wherein single cross-hatching, shading or the like in a cell may indicate a connection
between corresponding plugs and the absence thereof may indicate that such connection has not
been established. For example, cell 34 represents the state of connection between the output
plug of the set-top box 7 and the input plug of the VIR 5. In the arrangement shown in Fig. 15,

cell 34 indicates that the output plug of the set-top box 7 is connected to the input plug of the
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9 common. "Unit_directories"” may designate software version or |ocations

vm th respect e units. Although the | ocations of "bus | ' and
"rootdirect oW&”}ﬁ%§be fixed, the locations of the other bl ok%ﬁﬁ%&%}é

desi gnated by offset addresses. Details of the "bus_info_bl ock",

"rootdirectory"” and "unit_directory"” are 5 iIIustrated in Fig. 8. An ID
nunber |nd| a nuf act rer a deV|

of the ' ‘yﬁ{‘a Fpgtper exampley hgqi?af"?%f“i ?ﬂ%‘PB?fe‘i"%ﬁ%%“\?“i@é?’Bﬂ%d
tothe respectlve device) may be stored in "Chip ID' of the

"Bus_i nf o_mfw&mnrﬂoandath@wut@ug efithe rsmerg/r@@rdmf anganghgemangemgptsbgwniinFig.
"unit_spec_id" of the "Unit _directory", "0O0h" is witten as the first
octet, "AO1S, ¢ell Asrindicetos that thb eugnat:pingl oﬁﬁtéfDD arisicéxﬁ@bt’éd tethednmit plugad thehe
third 10 octet. Further, in "unit_sw version”, "0lh" is witten as the

first octetamap8/redorddrs. witten as the [east si gnlflcant bit (LSB) of the
third octet. For device input/output control through the interface, each

node hag plug controk, {hgwg%;é@@]a@ﬂé&ﬁgﬁffa&%&?% 04T tht the! Ne

initial "unit space shown

respective connection is possible but has not been established. Further, the double cross-
hatching in a cell indicates that a connection between the corresponding plugs may not be
possible. As such, in the example of Fig. 15, since the devices appear in the same order from
left to right in the horizontal row of output plug cells and as from top to bottom in the vertical
10  column of input plug cells, the resulting display is a diagonal line between the left top corner
and the right bottom corner of double cross-hatching which indicates that corresponding
connections may not be possible.
An operation of the device function checking section 26 (Fig. 3) for determining
whether a device conforms to predetermined standard such as IEC 61883 will now be described
15  with reference to Fig. 16. For a device conforming to the IEC 61883 standard, in
"unit_spec_id" of "unit_directory”, "00h" may be written as the first octet, "AOh" may be
written as the second octet, and "2Dh" may be written as the third octet. Further, in
"unit_sw_version" for the device conforming to IEC 1883, "01h" may be written as the first
octet and "1" may be written as the LSB of the third octet. From such values, it may be
20  possible to determine whether a device conforms to IEC 1883.
In step S21, the device function checking section 26 may read "unit_spec_id"
and "unit_sw_version” in "unit_directory” for a newly connected device. Processing may then

proceed to step S22.
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may be substantiation of the "plug" concept for formation of a signal path
| ogi cal |y anal ogous 15 to an analog interface. An arrangenent of the PCRs
is illustr®WDO¥/sP9Fi g. 9. As shown therein, the PCRs nmay i neCTWIR99MR45aut put
plug control register (oPCR) representing an output plug, an input® plug
control register (iPCR) representing an input plug, an output master plug
regi ster (oMPR) and an i nput master plug register (i MPR) indicating

i nf ormati on about dotstsptS23ntheidayige fipiction cheskingfsectiani2G inay deteinsine wihathier the
device may have a single oMPR and a single i MPR but may 20 have a

pl ural i t yfirgfto eiifeRsctets df tunid_speel id!' wreodOh, AORSarei2IDIE Tespectively, lafd twhethiet the First
according to the capacity of the device. In the arrangenent of Fig. 9,

there ar f'obc{é? hd theUSB SRRRhiAIGttétHf it BWE verSIoR® are 018 ahl Q‘,’Vré?.fcaiedtﬁel hfxfxﬁgus

data may be controlled by operating the registers corresponding to _

2 3 e, S0 L6 bl AR, TS R0 MRS RRROEL

rate gt vl 6o, ‘At S 5 eibactivkly, and that the first octet and the LSB of the third octet of
"unit_sw_version" are O01h and 1, respectively), processing may proceed to step $23.

In step S23, the device function checking section 26 may read out the number of
output plugs and the number of input plugs of the newly connected deviqe. Thereafter, the
processing may be terminated. Alternatively, step 23 may be omitted, whereupon if the result

10  of the determination of step S22 is affirmative, processing may be terminated.

If the result of the determination in step S22 is negative, processing may proceed
to step S24. In step S24, processing for a device which does not conform to IEC 61883 may be
performed.

Based on the above-described processing, the connection manager 1 may

15  perform input/output setting operations exclusively for the devices conforming to IEC 61883
and having plug control registers.

An operation for providing input/output connections in step S18 (Fig. 12) by the
input/output connection setting execution section 23 (Fig. 3) will now be described with
reference to Fig. 17.

20 In step S31, the input/output connection setting execution section 23 demands or
requests that the node operating as an isochronous manager (for example, set-top box 7) acquire
an isochronous communication channel. In response to such demand, the node operating as an
isochronous manager sets "0" for the bit of the channel available register(s) in the CSRs which

corresponds to an unoccupied channel(s). Processing may then proceed to step S32.
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device can transmt or receive data may be stored in the 2-bit "data rate
capability" portion 5 | ocated in the nost significant bit é,I\/BEE si de of
the oMPR and"P¥Rhe nunber of a channel used for a broadcafFTEM 54y
be stored in the 6-bit "broadcast channel base" of the oMPR A val ue

I ndi cating the nunber of output plugs of the device (that is, the nunber of
OoPCRs) may be stored_in tgg 5-bjt "nunber of output plugs" on_.the LSB side
of the oMPR A val ue i8R 207i5e IREYHIPHE cPnRACtipm RINDGEXGGRIIN septien ghgergands
(that is, the nunber of iPCRs) may be 10 stored in the 5-bit "nunber of

i nput pl ugshatdke ndde opSBting avarpisochienouy/PRNaZEN acqRitsiatnecersanyisghrosous on and
the 8-bit "non-persistent extension field" and 8-bit "persistent extension
field" are coamtmicdonbantcérthedpdriod. fntaspense sesuckilemind)ithe fimie-dperneing post | on
on the MSB side of the oPCR and the i PCR may indicate the state of use of

the plug. BEQh&tdiPmEnagdr Mbkrdets Be vhIuTRY the WHnGAHEd Bihd bk Y5 aRieAdfehe Bandwitith
the plug, and a value of O may indicate an OFF-LINE state of the plug. The

1-bit "Rro AW u i-PCR may i ndicate
a broad as%@%ga%%%%gg%g?ﬁhg?: es‘.i& F(??%?(sgﬁgp?é?ﬁlgggﬁﬁgﬁg%&%esrga% indicate a
br oadcast connection_exi sts§ agd. a value of 0 .may i.ndicate a broagdcast
connection does not A&%FEP S3FiHae EPRYQUIPYS SORRECHEN PRITnG SXSGHHRILIEPHRP Lhmmsesithe of
the oPCR and the i PCR may indicate the nunber of point-to-point connections
of the pl udnpurideviee designategiby thewmgniettembihbdis. 18} ta sslecomopuaedioneef theERQRsay
i ndi cate the nunber of an isochronous

(iPCR{3]), to set the number of the isochronous channel to be used (that is, the number of the

channel acquired in step §31) in the iPCR[j], and to set "1" in the point-to-point connection

10 counter (Fig. 10).

In step 834, the input/output connection setting execution section 23 causes the
output device designated by the user to select an unused one of the cPCRs (oPCR[k]), to set in
the oPCR[k] the same isochronous channel number as that set in the iPCR[j], and to set "1" in
the point-to~point connection counter.

15 Upon securing the channel, band, and output and input plugs as described above,
data may be transmitted from the output plug of the designated output device to the input plug
of the designated input device by using the secured channel and band.

An operation of input/output connection cancellation processing performed by
the input/output connection setting execution section 23 (Fig. 3) after the completion of data

20 transmission will now be described with reference to Fig. 18.

In step S41, the input/output connection setting execution section 23 may clear
the "channel number" and "point-to-point connection counter” of oPCRIk] of the output device
designated by the user so as to release or place the oPCR[K] in an unused or available state.

Processing may then proceed to step S42.
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channel to which the plug is connected. The 2-bit "data rate" portion of
the oPCR may indicate the actual transm ssion rate of isochronous data
packets suP@M9883%Wromthe plug. A 4-bit "overhead I D' porti B6THPIY24540PCR
may have a code stored therein which indicates an overhead bandw dth for

I sochronous conmuni cati on. The 10-bit "payl oad" portion of the oPCR may 11

i ndi cate the nmaxi num val giégf .dat.a which may be contained in, isochronous
packets and/or whi SBStERS £, IPYY QRtPYA coppection setting sxequbion section 23/dl6ashs ar e
reserved for future or other use. Fig. 11 illustrates a relationship

bet ween pthagsel numbgr'candt"peintte-gpint eonneetion qoupten’t ofiBCR[kJefitheinput devicehown
therein, AV-devices 31-1 to 31-3 are connected to each other 5 by a | EEE
1394 ser idedighuted byTthe udér-td eelease of plade the\iPERfk]| iy ah saused wravailabbs state0 channel
#1 of the IEEE 1394 serial bus which was designhated by oPCR 1] of oPCR] 0],

oPCR[ | ] mesﬂ?%z}thewﬁré‘&edi@st g33ribed with respect to the nunber and
the transm ssion rate with the oMPR of the AV-device 31-3. The AV-devi ce

'EeE 1394 sorial b RER SATNE oAl Db Rioh BiohpHinE HEGHEH ;EATAMS el 11
that the node operating as an isochronous resource manager set free the necessary isochronous
communication band. In response to this demand, the node operating as an isochronous
resource manager adds a predetermined value according to the band to be set free to the value
of the bandwidth available register in the CSRs. Processing may then proceed to step S44.

10 In step S44, the input/output connection setting execution section 23 demands
that the node operating as an isochronous resource manager set free the isochronous
communication channel. In response to this demand, the node operating as an isochronous
resource manager may set the bit corresponding to the channel available registers in the CSRs
to a value of "1". Thereafter, processing may be terminated.

15 When performing the checking processing of step S13 (Fig. 12), the device
function checking section 26 (Fig. 3) may inquire or request of the plug of each device an
outputtable signal format by the Input/Output Plug Signal Format Command in the AV/C
Digital Interface Command Set in a predetermined standard (such as IEC 61883). If the
obtained signal format information indicates different formats between a number of devices, the

20 connection manager 1 may cause a notice to be provided to the user which advises the user not
to establish a connection between the respective iPCRs and oPCRs thereof or may prevent the
user from selecting a connection therebetween by use of the graphic interface for input/output
connection designation on the monitor 3. Fig. 19 illustrates an example of a graphic interface

for input/output connection designation in which the user is advised that the VIR 5 and the
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10 prescribed with respect to the nunber and the transm ssion rate with the
| MPR of the AV-device 31-1. Simlarly, the AV-device 31-2 may

i sochronous #RAR¥W channel #2 which was desi ghat ed by oPCR] d’]&y‘%ﬁ%&f‘ﬁ"e
AV-devi ce 31-1 may read the isochronous data from desi gnated channel #2

t hrough i PCR 1] . An input/output connection setting operation for a device
connected to the 1 network 99 havi ng the connegti.on manager and ot her
devi ces in SEEER WX CREHRY "émﬁ?ﬁ%gtf’ eﬁ%‘ ?fB@o‘@Fé? ﬁﬁ}%ﬂe’g‘f’éﬂﬁ‘g?ﬂﬁmsc?f neg-

| EEE 1394 and | EC 61883) will now be described with reference to Fig., 12.
As previ oustomplisgsecwith a pradetermised siepdase onthediker (Seefiopblesepssdatching ipgelistd
name setting section 21 (Fig. 3). Such section nmay have stored therein a
previously 4mr9%d | D-devi ce table which may indicate conpany |IDs, chip IDs,
and nanes of the devices 20 connected to the network. An exanple of an

arrangement of the | Dymieytigh ndieddtdiniBg.i 10l wish dcibRfcrbss-frt€hing Selld for fideatisd 1,
a user may connect a device to the network 99 using a cable in accordance

with a pyedgher fnedicilio: Be chhdSdt R diffbreRtSth sighdl formats, non-compliance

with a predetermined standard and so forth may be displayed in a color different from that of

the other cells. Alternatively, other arrangements may be utilized to differentiate between cells
which indicate that a connection may not be establish and those which indicate that a
connection may be establish.

10 Another example of a graphic interface for input/output connection designation
is illustrated in Fig. 20. In this example, icons and names of devices may be displayed. By use
of this display, the user may input an instruction for a desired connection between devices by
performing & mouse-type operation which may be similar to a connection operation of input
and output plugs of analog devices. For example, the user may drag a pointer from a desired

15  signal output device (such as VIR 5) to a desired signal input device (such as camera 6) by use
of a mouse device which may be included in the remote controller 2 (Fig. 1). Upon dragging
the pointer, an image 96 of a cable and an icon 95 indicating a signal input/output direction may
be displayed.

An example of an arrangement of an ID-name table in the device name setting

20  section 21 which may be used to obtain a device name from company IDs and chip IDs is
illustrated in Fig. 21. The ID-name table may include names of manufacturers corresponding to
company IDs and product category names corresponding to chip IDs. The data in this table
may have been previously recorded in a memory medium such as EEPROM 17 (Fig. 2) which

may be capable of maintaining such data in the absence of a normal power supply. The device
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Processing may proceed to step S12 wherein bus resetting nmay be
automatically perforned by a bus initialization function in the physical

| ayer of cHONISEER so as to execute a bus reconfiguration. RETHPISWRIS4
reconfiguration, a node IDis reassigned to each node. In step S13, the
device function checking section 26 (Fig. 3) may determne 5 whether the
new y connected_device conforns to, a predeterm ned standard such as | EC
61883 or MANTHSAHNG spRtionA May tepperarily set ey demige mamp-ensthetbgsis pfp nane repdenti n

t he device nane setting section 21 (Fig. 3) may successively read out the
conpany | ffsmaheRnameltadde.ofs ahexamplesinithe Sitwatiomimwhieh I'D' iseéal an as a calnpanyof
the conpany IDs, the chip IDs, and the node IDs of the 10 nodes. An

exanpl e ofD si@hedyl Conrected idevico amd 12145 feal dvit £10a @tﬁgwp Tr thBdevied)ithe d&¥ce and
node IDs of the nodes is illustrated in Fig. 14. Processing may then

PGt o SRRl IR e e RS (O BB Bl O
1ATES5 150 g e S R W oDk s SR
setting Sﬁagttﬁeoélev?c%. and nmay cause such nane to
To avoid the possibility of providing the same name to different devices, a
number may be added after the end of each name letter sequence. For example, if no
information (company ID and chip ID) is obtained from a device, the device name setting
10  section 21 may read out the name "DEVICE" from the ID-name table and the user may add
"01" to it to obtain "DEVICEOQ1" as the device name. If the same information is read from
different devices, the device name setting section 21 may temporarily set a name obtained by
adding together a name read out from the ID-name table and a numeral sequence different from
numeral sequences already used in device names. For example, in the situation wherein
15 "DEVICEO1" and "DEVICE02" have already been used as device names, the device name
setting section 21 may automatically set "DEVICEO3" temporarily for a newly added device.
This setting method may also be used for devices for which company IDs and chip IDs can be
read.
The connection manager 1 may be provided with a user interface for changing
20  the contents of the ID-name table and the user interface for changing a device name temporarily
set into a different letter sequence as described above. These interfaces enable the user to easily
and immediately set a desired device name in the connection manager 1.

As described above, the connection manager 1 enables the user to easily and

quickly perform a desired connection setting or settings between a number of information
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be di splayed on the nonitor 3. Upon view ng such display, the user may, if
necessary, revise or input the nane of the device to the device nane
setting sect W20y operation of the rempte controller 2. FRIFFIARATput

may be recorded in the I D device table. 20 In step S17, the
user may input a command to perform an input/output connection setting
operation by use of the renote cqontroller 2 (Fig : a t he

] . 1. As resul t
i nput / out pURTOSSHIAS BRNAEATUSESE CORNRGTER Mhe RETORE, iWhisreppor gty max)bemsfga%e a
graphic interface for an input/output connection designation to be
di spl ayed cherebatwremi t or 3. Wil e observing such displayed graphic
I nterface, the user may input a desired input/output connection setting by

13 operating the reiertRoashtrolldr @rm#. beumbutaiadeibseurd seidy degicesyhich
conformto a predeterm ned standard, such as | EC 61883. In step S18, the

i nput / out pUln,GIRDNEieT 1 FBrmSe frdM & 1B AEMI O Be %ﬁﬁﬂib@fb 88 chieBtiorhatdp¥r Per f orm

processing pertalni-ng to an input/output c ection or cancellafion of a 5

pr edet ergni ned one of 416, BRARSdRARAGM Bkalfh: 1RV b eRHibeT WHAGE - Ipeth ! | N0

i nstruct’ on

device, the present invention is not so limited. Alternatively, the functions of the connection
manager may be included within another device (such as VIR §).

Although various information items have been described as being displayed on
the monitor 3, the present invention is not so limited. Alternatively, such items may be

10 displayed on a front panel of the connection manager 1, a display pane! of the remote controller
2, or the like.

The results of input/output connection setting performed by the connection
manager 1 with respect to the nodes of the network may be displayed on an input/output
connection designation graphic interface. The input/output connection designation graphic

15  interface may be formed so that an output plug and an input plug may be repeatedly connected
to the limit of IEEE 1394 channels and bands.

Additionally, the connection manager 1 may be adapted to store input/output
connection conditions in 2 memory such as RAM 13 (Fig. 2) at predetermined time intervals or
after the occurrence of a predetermined event or the like 5o as to enable such connection

20  conditions to be restored after the occurrence of a bus reset which may be caused by the
connection of an additional device to the bus or the like. That is, after the occurrence of a bus
reset, the connection manager may automatically read the stored connection information and
perform reconnection processing so as to re-establish the connection conditions which existed

before the bus reset.
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obtained in step S17. The state of the network 99 after execution of such
processing pertaining to the input/output connection or cancellation of the
pr edet er miwiody/s930®e may be stored in the input/output connecRCTIPIIBIASEY
section 25 (Fig. 3). Therefore, in the present invention, a connection
setting for any or all of the 10 devices of a network may be perforned by
use of the connection nanager 1 as descri bed above. As is to be

appr eci at ed, by usiAgomputepprogeam farpesniming thesabbweidesmtibed pracessingimay be
setting(s) of a device(s) may be perfornmed w thout operating the respective
devi ce( s)profidedinidtpiBuiitatibngheditne suchtas thiose énvalvih g @ netwuik andih gatelliComneelt i on
designation of step S17 (Fig. 12) is illustrated in Fig. 15. Cells 30-1to

30-4 ar r gaq&Hedriling Medilith SidH ata ﬂ.égnetiaafskzgeaxﬂﬁa&-qmrreaf.gxg? ra{leé% (EBLRGM)

pl ugs of several devices (such as a cameral/recorder, a OX, a video
t ape recorder, ..and, har | sk drive). Cells 32-1 to 32-4 in the |eftnost
col um reaﬁxﬂ@ssghﬁs{jaﬁeeﬁpﬁgﬂ{ pl ugs of the devices. The cell |ocated at the
intersection of the_ columm containing one of the, output plug cells and the
row cént ai ni ng one er?fuﬂ’é‘” theRresept '&ﬁg‘l%ﬂ“leé‘al?léf)?’ég’@va‘“PWg‘e& Qf sgifings
connecti on between the respective output plug and the respective input 20
pl ug, whdretiveenss mughker of informationprogessing apnamjuses connectedite aingtveork & be may
i ndicate a connection between correspondi ng plugs and the absence thereof
may i ndi GRirforinbdby SstCof onerinfoermativn frocessiop apparatue.s As alresultg an inpat/odtyarseitiag
cell 34 represents the state of connection between the output

or settings of apparatuses connected to the network can be performed easily and efficiently.

Further, the present invention conforms or operates in accordance with a number of
10  predetermined standards, such as JEEE1394 and IEC61883.

Although preferred embodiments of the present invention and modifications
thereof have been described in detail herein, it is to be understood that this invention is not
limited to these embodiments and modifications, and that other modifications and variations
may be effected by one skilled in the art without departing from the spirit and scope of the

15 invention as defined by the appended claims.

INDUSTRIAL APPLICABILITY

As described above, an information processing apparatus and an information
processing method according to this invention respectively are applied to preferably a home
20 network connecting Video Tape Recorder (VTR), an all-in one video system, Hard Disk Drive

(HDD) for recording video data and audio data etc. thereto.
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plug of the set-top box 7 and the input plug of the VIR 5. In the
arrangenent shown in Fig. 1 [ g tes that the out t he
set-top box ‘g'oigg’s%ﬂnect ed mﬁﬂ ull le' aE of the 14 W%fﬂh@&ﬂgot her
exanpl e, cell 35 represents ec sttat @ of connection between the output plug
of the HDD 4 and the input plug of the canera/recorder 6 and, in the

arrangenent shown in Fig. 15, cell 35 if‘ﬂm; hat the output plug of the
HDD 4 is connected to the input plug of ra/recorder 6. 5

In the graphic interface ex |le of Fig. 15, the enpty, cells indicate that
the respective connec?-i g‘ililfg’ggﬁ%‘éﬁ H{P%esg;ﬂg apRAkathibEONEERd i nRswpEtiagether with a
Further, the double cross- hatching_ in a cell indicates that a connection
bet ween t he nembere sthed informatiog roagssingrpparatyses sait linformatiomprbgessing apparatus
exanpl e of Fig. 15, since the devices appear in the sane order fromleft to
ri ght in theotptisiz@nt al row of output plug cells and as fromtop to bottom
in the vertical 10 colum of input plug cells, the resulting display is a

di agonal 51 i ne bet weenyihge inffrination ob@iniRy medid o vbrdihiaBunPAb tFBImSRTon &F 11
doubl e cross-hatching which indicates that corresponding

information processing apparatuses on said network;

connection instruction inputting means for generating signals representative of a
user interface for display on a display unit based upon said unique information and for inputting
a connection instruction for at least one of said information processing apparatuses; and

10 connection setting execution means for setting a connection from or to the at
least one of said information processing apparatuses based on said connection instruction from
said connection instruction inputting means.

2. An information processing apparatus according to claim 1, wherein said
network is a bus interface.

15 3. An information processing apparatus according to claim 1, wherein said
information apparatus is an audio/visual apparatus.

4. An information processing apparatus according to claim 2, further comprising
self identification (ID} inputting means for inputting self IDs outputted from each of said
information processing apparatuses on said network when a bus reset of said network occurs;

20 and

means for obtaining a number of said other apparatuses based upon said self IDs.

5. An information processing apparatus according to claim 4, wherein each of

said information processing apparatuses includes storing means for storing at least unique
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connections nay not be possible. An operation of the device function

checki ng section 26 (F| ning whet her a device conforns to
pr edet er mWe@%838@ndar d m\mgmﬂ“&mﬂlﬂu wi Il now be descri PEeTIRD/02454i t h
reference to Fig. 16. For- acdevice confformng to the I EC 61883 standard, in
"unit_spec_id" of "unit_directory", "00h" may be witten as the first octet
"AOh" may be witten as the second octet, and "2Dh" nay be witten as the
third octnembers desigaating smanufactures,of thegpspectivesinfarmatio prasessingeppanstusgartdo | EC
1883, "01h" may be witten as the first octet and "1" may be witten as the

LSB of t hehetdin said anigae informatichnbtainial meeans obtains saidest Bast uniqesivmbers $ said
determ ne whether a device conforns to | EC 1883. In step S21, the device

function lﬁhﬁ@lﬁlﬁﬁnm{ﬁgﬁ s#id stoiihgf@as Unit spec id" and "unit_sw_version”
in "unit_directory” for a newy connect ed device. Processing may then

proceed to step S2% &'i_’mforrﬁa'ﬁﬁﬁfp%ﬁ?% appafarfaccE il VoA s, Fhans! 'cOfiprising

section 26 may determ ne whe

5 means for obtaining names corresponding to said information processing apparatuses from each
of said unique numbers, and wherein said connection instruction inputting means includes
means for generating signals representative of said names for display on said display unit.

7. An information processing apparatus according to claim 1, wherein said
connection instruction inputting means includes means for generating signals representative of

10 a status of the connection set by said connection setting execution means for display on said
display unit.

8. An information processing apparatus according to claim 1, wherein said
connection instruction inputting means includes means for generating signals representative of
said information processing apparatuses on said network as icons for display on said display

15  unit and means for associating a first one of said icons to a second one of said icons on said
display unit in accordance with said connection instruction.

9. An information processing apparatus according to claim 1, further comprising
apparatus name setting means for setting names to said information processing apparatuses
connected to the network.

20

10. An information processing apparatus according to claim 1, further
cémprising format checking means for checking a format of data which can be input or output
by a first information processing apparatus or a second information processing apparatus on

said network, and wherein said connection setting execution means sets a connection between
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first to third octets of "unitspecid" are 00h, AOh, and 2Dh, respectively,

and whet her t octe f the t hi rd oct et of
"uni t swer si %v%eggjsgﬂémh !ﬁm E;\amsﬂw If the result ofPCT,JPr%Q'I02454

determ nation is afflrrra at the first to third octets of
"unitspec id" 5 are OOh AOh, and 2Dh, respectively, and that the first

octet and the the third. oct f !

respect i vel ¢ H§ ‘88‘8’%?%?%?5&3&8%8&? Sné;%]aé% Q@%tﬁ%ﬂiﬁt@%@?&l&@'ﬁ%&%s&g
function check| ng sectlon 26 nﬁé read, out tg,e Egn‘oer of outg | u s and
the nunber f formgtief datayaichar heowray) §om SHA SEtt dyforaRHanProaessing apn he
processing nmay be term nated. Alternatively, step 23 may be omtted

wher eupon i formitefidetauihich Gan bednputite saié sesond information precessingSimparasus are similar.
affirmati ve, processing may be termnated. If the result of the

determ nation in step]iS24n irfornmgion broeessingeppsatul gccomfing tocieind 1 { farthérep  S24.
In step S24, processing for a device which does not conformto | EC 61883

may be pe rf&ﬁﬂ%mgﬁmg& nQRedilif ABMForiekih %eﬂ:&?&%&. dcfide ohd16r SRIDBEGHE ON

manager rform i nput/output setfing opera I ons exclusively for

operati on 1B oA bt o R i S R R BB bRl fon 1)

t he i nput/ out put connect ion setting execution section 23 (Fig. 3) wll now
be descri befi#nghiam

12. An information processing apparatus according to claim 11, wherein the
information processing apparatuses with said predetermined data transmission function have
10 predetermined data stored in storing means, and wherein said function checking means checks
whether the respective one or ones of said information processing apparatuses have said
predetermined data.
13. An information processing apparatus according to claim 1, further
comprising connection status storing means for storing connection status of said network before
15  abus reset on the network, and wherein said connection setting executing means sets a
connection based upon said connection status in said connection status storing means after said

bus resst.

14. An information processing apparatus according to claim 1, wherein said
20  connection setting execution means sets at least two connections between a first information
processing apparatus and a second information processing apparatus in accordance with a
respective connection instruction from said connection instruction inputting means
corresponding to a connection arrangement between said first information processing apparatus

and said second information processing apparatus.
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reference to Fig. 17. F’ In step S31, the input/output

connection setting exe th ﬂUl’m” demands or requests that the node
oper ati ng WO 2$9308ochr o H (Hpr exanple, set-top bBLTAPIARMSIi re an

i sochr onous conmuni cation channel.®In*response to such demand, the node
operating as an isochronous manager sets "0" for the bit of the channel

avai |l abl e regi ster(s% in the CSRs which corresponds to an unoccupied
channel (s). ProcessihgAsegnectiamesablishing meshed fo5 aggformaion prpeessing ppiseatys t he
I nput/ out put connection setting execution section 23 demands that the node
oper at i ngcomnected tosondtworktogethemsigiea namber ofetler mformationyprosessing apparatuses,
communi cation band or tine period. In response to such demand, the node

operati ngsaa@mamoaaeﬁbﬁﬁﬂﬁufemaﬂer subtracts the value of the denmanded
band fromthe value of the bandwidth 5 available register in the CSRs.

Processing may t herokiffiBeatidud ifofBantiior the ifbrafh brodeifing BRAAOUS B kaig

connection setting execulion section 23 causes e i'nput signa
by theS use iorr](,step S17 (Fig. 12) to select an unused one of the i PCRs

etw
displaying a user interface based upon said unique information;
inputting a connection instruction for at least one of said information processing
apparatuses; and
setting a connection from or to the at least one of said information processing

10  apparatuses based on said connection instruction,

16. A connection establishing method according to claim 15, wherein said
network is a bus interface.

17. An connection establishing method according to claim 15, wherein said
information apparatus is an audio/visual apparatus.

15 18. A connection establishing method according to claim 15, further comprising
the steps of inputting self identifications (IDs) outputted from each of said information
processing apparatuses when a bus reset of said network occurs, and obtaining a number of said
information processing apparatuses based upon said self IDs.

19. A connection establishing method according to claim 18, wherein each of

20  said information processing apparatuses includes storing means for storing at least unique
numbers designating a manufacturer of the respective information processing apparatuses, and
wherein said step of obtaining unique information obtains said at least unique numbers as said

unique information from said storing means.
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(I1PCRj]), to set the n;‘%ﬁgmé t he i sochronous channel to be used (that

i 12 it AL 2,520, 00 el

S34, the I nput / out put connection setting execution section 23 causes the
out put devi ce designated by the user to select an unused one of the oPCRs

(oPCR k]), to set in,th ' hr on ann

that set in the i PCR[P]E} Ag %gzg{z}ghsinng We"?’ﬂ‘ga’ﬁi?f‘i f‘bc fé f%%*%?ﬁé&?‘?’aﬂng
counter. 15 Upon securjng the channel, band and out put and
i nput pl ug$hestepeteltpipiag na@es/eorr%m@@l%se sid ipfosmaiion presessing #ppaTatugas i

pl ug of the designated output device to the input plug of the designated

i nput devi mactbyf sasl urgquermmbers, padiwbérsinsald siepdofabispiayinina oyee irtenfime iafludes

I nput / out put connection cancell ation processing perforned by the

I nput / out p@%pq,ﬁ,mmdmn@etti ng execution section 23 (Fig. 3) after the
conpletion o ata 20 transm ssion will now be described with reference to

0. ol L0 sten SAlait e A Sl HbIARIEEHbE Boctidihg BOGIBKPPS!ufflrset | on

23 may clear the ' channel t o- pol nt tonnectidn counter"

f oPCR k] of th ut d t t |
ol ace the GBEEFRRETH S ofifi Tt SRpAR CRWER weBkessing may then

proceed to step S42 . . . . L.
22. A connection establishing method according to claim 15, wherein said step

of displaying a user interface includes displaying each of said information processing
apparatuses on said network as an icon, and wherein the step of inputting a connection

10 instruction includes associating a first one of said icons to a second one of said icons.

23. A connection establishing method according to claim 15, further comprising
the step of setting names to said information processing apparatuses on the network.

24. A connection establishing method according to claim 15, further comprising
the step of checking a format of data which can be input or output by a first information

15  processing apparatus or a second information processing apparatus on said network, and
wherein the setting step sets a connection between said first information processing apparatus
and said second information processing apparatus if the format of data which can be output
from said first information processing apparatus and the format of data which can be input to
said second information processing apparatus are similar,

20 25. A connection establishing method according to claim 15, further comprising
the step of checking whether a respective one or ones of said information processing
apparatuses on said network has a predetermined data transmission function.

26. A connection establishing according to claim 25, wherein the information

processing apparatuses with said predetermined data transmission function have predetermined
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17 In step S42, the input/out plﬁ ction setting execution section 23
cl ears "channel nunber" and "poi nt W/@’”{/ﬂ i on counter" of i PCR[K]
of the i npMOWERWe designated by thec / ’[m ase or pl RETNPIRAO2AFACR] k|
in an unused or available state. Processing may t#hen proceed to st'ep S43. 5
In step S43, the input/output connection setting execution section 23
demands that the node operatin S an isochronous resource manager set free
t he necesdaip jtoredin H?O&H‘Sd%e%rﬁ‘i‘g l’fﬁ’@%ﬁ‘? the %&ﬂﬁl}g step chegks whethepthefEspeetivecons,
the node operating as an isochronous resource nmanager adds a predeterm ned
val ue accoratiesgf sad irfernaiion processing apparateschave saideredeteraingd date bandwi dt h
avail able register in the CSRs. Processing nay then proceed to step $S44. 10
In step S44, the inpht Acohpection estalslishingmethodd acw@rding eo/élaian 1S dithértoprising
demands that the node operating as an isochronous resource manager set free

the i sochigRRWSFSRMNE RbARHctoN stafs BAsdid nbﬂvdreserai’ésb&ﬁe%é;io@isﬁﬁfm%r t fifg node

operati Nng as an | sochronous resource manager nay set t correspondi ng

to thes chapagln MY ddifh kep S&94 thitfettidd"bdsaf uboithe stored connection status after said bus

reset.

28. A connection establishing method according to claim 15, wherein the setting
step sets at least two connections between a first information processing apparatus and a second
information processing apparatus on said network in accordance with a respective connection

10  instruction for a connection between said first information processing apparatus and said
second information processing apparatus.

29. An information processing apparatus adapted to be connected to a digital
bus to which first and second information processing apparatuses are connected, in which a
connection has not been established between the first information processing apparatus and the

15  second information processing apparatus, said apparatus comprising:

connection instruction inputting means for inputting a connection instruction
representative of a connection between the first information processing apparatus and the
second information processing apparatus on said bus; and

connection setting means for outputting a control signal of said connection

20 instruction to said first information processing apparatus and said second information
processing apparatus and for establishing a connection between said first information
processing apparatus and said second information processing apparatus.

30. An information processing apparatus according to claim 29, further

comprising format checking means for checking a format of data which can be input or output

28



to a value of "1". Thereafter, processing nmay be term nated. 15

When perform ng the checking process Fig. 12)

function che¥®; ﬁ’é Wection 26 (Fig. 3 mm mgm,gjlaﬂrequest ?&Tl.&ﬁg%g%g of
each device an outputtable signal forfat® by t / Qut put Plug Signal
Format Command in the AV/C Digital Interface Conmand Set in a predeterm ned

standard (such | EC 61883 If.the o tal ned,signal format information
il cat es. dbreRis B QSRREDE PinsrSHSE PP RAGE S PP 11 f0RTAlDN SrORpSSInG apparatus,
connecti on manager, 1 nmay cause a notice to be provided to the_user which
advi ses t heandg’érermsaiciéomm sesting-means et spig sopractien hetwsen said fest infomnativars
and oPCRs thereof or may prevent the user from selecting a connection

t her ebet we eprotmssing epgarattandpasidecond informbtice pfooessingmppdratus ifithe formaeof datn
designation on the nonitor 3. Fig. 19 illustrates an exanple of a graphic

interface fwhich Baiid QupRFors Sl Gest hﬂ'&mn@a@&mﬂg]a@mm&tﬁ@wﬁ%ﬂ data
advi sed t hat the VTR 5 and the 18 set-top b cannot be connected to

o cdot erm e P et B SR o o fidlon {RbokR e Abpelils AR T Lol < o7

31. Aninformation processing apparatus according to claim 29, further

={%

comprising function checking means for checking whether a respective one or ones of the
information processing apparatuses on said bus has a predetermined data transmission function.
32. An information processing apparatus according to claim 31, wherein the
10 information processing apparatuses on said bus with said predetermined data transmission
function have predetermined data stored in storing means, and wherein said function checking
means checks whether the respective one or ones of the information processing apparatuses
have said predetermined data.
33. Aninformation processing apparatus according to claim 29, further
15 comprising connection status storing means for storing a status of said connection between said
first information processing apparatus and said second information processing apparatus before
a bus reset on said bus, and wherein said connection setting means sets a connection based upon
said status in said connection status storing means after said bus reset.
34. An information processing apparatus according to claim 29, wherein said
20 connection setting means establishes at least two connections between said first information
processing apparatus and said second information processing apparatus.
35. A connection establishing method for an information processing apparatus
adapted to be connected to a digital bus to which first and second information processing

apparatuses are connected, in which a connection has not been established between the first
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and 98.) Although indicated in Fig. 19 with double cross-hatching, cells
for indicating 5 th%ﬂl ﬂﬂ”l ﬂﬂtm y not be established due to a

di ff er enceWD9959¢hal f 3 EOMHPl i ance with a predet ePaT/ARWAZ4SANdar d
and so forth may be displayed in a color different fromthat of the other
cells. Alternatively, other arrangenents may be utilized to differentiate
between cells which indicate that a connection may not be establish and

t hose whinférmatidh peacsssingapparatusanddhe sacondiinformation piddessing apparatus, said method
Anot her exanple of a graphic interface for input/output connection

desi gnat t@fiprising fhestdproft ed in Fig. 20. In this exanple, icons and nanes of
devi ces may be displayed. By use of this display, the user may input an

instruction for a gdpgiingdh GARERIoh iRRruBRSH RPResERULIFESE PYonRBE IR TEWEnGh

nouse-type operation which may be simlar to a connection operation o

I nput an . i I drag a
por nt er AP0 5 puiBh 85peRling Bbebity 8 6 Becoh bnrGr AR mRophid s BImih,
desired siognal ingut devis%:ﬁ ('ﬂsﬁufrc{ﬁ as canera 6) by use of a nouse device
whi ch® nehrosessingAPRaratysion sPdPUS % ¢ controller 2 (Fig. 1). Upon draggi ng
the pointer, an inmage 96 of a cable and an icon 95 indicating a signal
i nput / out put di r ecestahlishing said conaeption by outputting-aeantrobsignal of saidegarestion of an
| D-nanme table in the device nane setting

instruction to said first information processing apparatus and said second information

processing apparatus.
36. A connection establishing method according to claim 35, further comprising
10 the step of checking a format of data which can be input or output by said first information
processing apparatus or said second information processing apparatus, and wherein the setting
step sets said connection if the format of data which can be output from said first information
processing apparatus and the format of data which can be input to said second information
processing apparatus are similar.

15 37. A connection establishing method according to claim 35, further comprising
the step of checking weather a respective one or ones of the information processing apparatuses
on said bus has a pi'edetemlined data transmission function.

38. A connection establishing method according to claim 37, wherein the
information processing apparatuses on said bus with said predetermined data transmission

20 function have predetermined data stored in storing means, and wherein the checking step
checks whether the respective one or ones of the information processing apparatus have said
predetermined data.

39. A connection establishing method according to claim 35, further comprising

" the step of storing a status of said connection between said first information apparatus and said
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20 section 21 which may be used to obtain a device nanme from conpany |Ds
and chipleisiIIustratig ] e | D-name table may. i nanmes
of manuf act d?’%?%’sgéggrrespo , M“"H)MH | Ds and product ca*%&?é?%es

corresponding to chip IDs. The data 1 s I's tabl e may have been previously
recorded in a nenory nedi um such as EEPROM 17 (Fig. 2) which may be capabl e

of maintaining,such data in th bsepce of a ngrmal power ,supply, The
devi ce 10 Seoid TOTRE RrhgpRabis PORTSA Dicipost om0 e 30 herein e s Aeactss
the basis of a nane read out_ fromithe |D-nane table. As an exanple, in the
situation icANRgFHembased upan saidsiatyp attersaid ugspsghy 1D for a new y connected
device and "2" is read out as a chip ID for the device, the device nane
setting section 21 ndg. dosdnhemtioniestablishing':Bahdd adoooding spciadi 35y wherdinthe setting
conpany ID5 "1") and the nanme "VIR' (corresponding to the chip ID "2")
to obtain he seREpleassEMWY cMERtidmbetvRndgMi first infEomaNE ﬂe&égﬁng%ﬁdrahé hid/saf
may

providing the sane nane to different devices, a nunber e added after

the endsof ;&ach iBARatloR dr6desSREMNGRARRs, FOr exanple, if no

41. An information processing apparatus according to claim 1, wherein said bus
interface is an IEEE 1394 bus interface.
42. A connection establishing method according to claim 16, wherein said bus
interface is an JEEE 1394 bus interface.
10
43. An apparatus for connecting a number of information processing apparatuses
together in a desired manner in which each information processing apparatus is connected to a
digital bus, said apparatus comprising:
means for generating a signal representative of a graphical interface for display on
15 adisplay unit which indicates any available connections between the information processing
apparatuses connected to said digital bus;
means for receiving signals from a user indicative of a desired connection
selected from among the available connections indicated on said graphical interface and for
forming a control signal therefrom; and
20 means for generating a signal for causing the desired connection between the
corresponding information processing apparatuses to be established in accordance with said
control signal.
44. An apparatus according to claim 43, wherein said digital bus is an IEEE 1394

bus.
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i nformati on (conmpany ID and chip ID) is obtained froma device, the device
name setting 10 section the name "DEVICE" fromthe | D nane
tabl e and WINM may amm[wml lﬂﬁﬂi’(ﬁ“’llobt ain "DEVI CEO1" RCTVIRe9/pds4 ce
nane. |If the same informatioh 1s mead Tkom different devices, the device
nane setting section 21 may tenporarily set a nane obtai ned by adding
together a name read out fromthe | D-nane table and a nuneral sequence :
di fferent from nunéfaAnsppaamsascording e glaim 4d, wherginthe graphieskintarface Sxthepl e,
in the situation wherein 15 "DEVI CEO1" and " DEVI CE02" have al ready been
used as dindicatesnapsavaildhle denviectiomammnsedtions betseen theinfotmatign processingi cal | y
set "DEVI CE0O3" tenporarily for a newly added device. This setting nethod

may al so Bgpar@ests toninedtedito esid digitalbisch conpany I Ds and chip IDs can be
read. The connection manager 1 nay be provided with a user interface for

changing 20 the cggt M%ﬁ%faﬂs%cérgg'émlahﬁh ?\glﬁf}?inttﬂg ?ﬁiﬁfcaﬁ interfabeigs 4 OF

changi ng a device nane t orarily sét into a eren etter sequence as

d i bed . ' i d ' I
ot & HosMRO Hh FeaREmht GroRR 85 SURNFrd A fRE e e or kel in wiEE ey, ©
the connegtion manager .1 enabl es the user tQq easial1 and,@rjli_gkl y performa
desired cHY{ORRAtIOR Pracessing, apRaFatuses f"i"H’g‘}gtegé? Said digit ¢ identifipd by a0 a9 20

column and in which the available connections are identiﬁable_ from the cell or cells

corresponding thereto.

10 47. A method for connecting a number of information processing apparatuses
together in a desired manner in which each information processing apparatus is connected to a
digital bus, said method comprising the steps of:

generating a signal representative of a graphical interface for display on a display
unit which indicates any available connections between the information processing apparatuses

15  connected to said digital bus;

receiving signals from a user indicative of a desired connection selected from
among the available connections indicated on said graphical interface and forming a control
signal therefrom; and
generating a signal for causing the desired connection between the

20 corresponding information processing apparatuses to be established in accordance with said
control signal.

48. A method according to claim 47, wherein said digital bus is an IEEE 1394

bus.
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processi ng appar atuses connected in a network, whereupon data nmay be

transferred therebet ween. roller 2 may be a

keyboard or ‘39;99’596’5 ce Mlmmﬂmmmﬂ“ gnal forned from an%g%ﬁ"?gﬁ%g? to
be supplied to the connect'i oh nanagers 1: 5 Al t hough the
connection manager 1 has been descri bed as being a separate device, the

present invention is,qotf _sq Limted. ~Aternatiyvel. t he f.unctians of, t he
connecti on manager rﬁfg ‘%gleﬁ'r?glaﬁ%f)ég'%t? ﬁ’]aﬁn gﬁo‘%"??é?‘xa%w&%h‘f@d’&tﬁ%? ‘%ﬁ‘?rS) .
Al t hough vari.ous infor ma\géon i tens have been descri hed as being displayed
on the nonikdgates a RO i spnnegiiemes eannections petwsen theipfogmation pERIENE o Y,
such itens may be 10 di spl ayed on a front panel of the connection manager
1, a di spl apppatets ehneded tosadtdigitsbbes.ol ler 2, or the like. The results of
I nput / out put connection setting perfornmed by the connection manager 1 with
respect to the nodessiofA nethodaekvarding naylaine 47, wipdreiy ek grapldcal intptfidetiat put
connection designation graphic interface. The input/output connection
desi gnaki onngFaMke Grrangement of rows and columns so as to form a plurality of cells in which the
information processing apparatuses connected to said digital bus are identified inarowand a
column and in which the available connections are identifiable from the cell or cells

corresponding thereto.

10 51. An apparatus for connecting a number of information processing apparatuses
together in a desired manner in which each information processing apparatus is connected to a
digital bus, said apparatus comprising:

means for generating a signal representative of a graphical interface for display on
a display unit which indicates the information processing apparatuses connected to said digital
15  bus;
means for receiving a desired connection signal indicative of a desired
connection between corresponding information processing apparatuses and for forming a
control signal therefrom, in which the desired connection signal is obtained from an input
provided by a user with the use of said graphical interface; and

20 means for generating a signal for causing the desired connection between the
corresponding information processing apparatuses to be established in accordance with said
control signal.

52. An apparatus according to claim 51, wherein said digital bus is an IEEE 1394

bus.
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15 interface may be forned so that an output plug and an input plug may be
repeatedly connected t sl | FEFE 1394 channel s and bands.
AdditionalW9,99@?F@9conn3c,'m}iﬂwwgﬂﬂiﬁ y be adapted to st BEEIPINA4Fout put
connection conditions in<ac s RAM 13 (Fig. 2) at predeterm ned
time intervals or after the occurrence of a predeterm ned event or the like
so as to enable such connectjon 20  conditions to be restored after the
occurrence of a bu¥-ri methadfor ronpsetinga pumberefigformationpraeessing apprratuses
additional device to the bus or the like. That is, after the occurrence of
a bus r egegetharfiea desiredonanper inawhigh cachdnformatiompiocedsing appardtustiecammectedto a
connection information and performreconnection processing so as to

r e- est abldigital blis; saidmiethéd comprising theeteps vhii ch exi sted before the bus reset.

21 A conputer programfor perform ng the above-descri bed processing may
be provided in corgaBiaGiag h QipndPdbiésEntaielbf i ' nd
a satellite as welT 1 r? gérecordi ng nmedi um ?%ﬁ%ﬂédt%%ﬁgﬁ]%s@?g@ng%la@

conpagt - %ﬁ%ﬂi&?&ﬂ%{e\é tﬁ@ﬁ%ﬁﬁa‘i@pﬁé@@sing apparatuses connected to said digital bus;

receiving a desired connection signal indicative of a desired connection between
corresponding information processing apparatuses and forming a control signal therefrom, in
which the desired connection signal is obtained from an input provided by a user with the use of
said graphical interface; and

10 generating a signal for causing the desired connection between the

corresponding information processihg apparatuses to be established in accordance with said
control signal.

54. A method according to claim 53, wherein said digital bus is an IEEE 1394

bus.
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and a solid state nenory. 5 Therefore, the present invention
enabl es an input/output setting or settings between a nunber of inforpation
processi ng dBEQW 2es connect ed to a network to be perfornme Qpﬁﬁgﬂg? one
i nformation processi ng appar at us. Sﬂre ult, an input/output setting or
settings of apparatuses connected to e qretwork can be perforned easily
and efficiently. Further, the present invention confornms or operates in
accordance with a nunber of 10 predet er mi ned standards, such as | EEE1394
and |1 EC61883. Al though preferred enbodi nents of the present invention and
nodi fications thereof have been described in detail herein, it is to be
understood that this inventionis not limted to these enbodi nents and

nodi fications, and that other nodifications and variations nay be effected
by one skilled in the art wi thout departing fromthe spirit and scope of
the 15 invention as defined by the appended clains. |NDUSTRI AL
APPL| CABI LI TY As descri bed above, jﬁ' jf gg?tlon rocessing appar at us and
an information processi ng nmethod accor d this invention respectively
are applied to preferably a hone 20 net wor k connecting Video Tape
Recorder (VTIR), an all-in one video system Hard Disk Drive (HDD) for
recordi ng video data and audi o data etc. thereto.
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22 CLAI MES 1. An information processing apparatus connected to a network
together with a nunber of other information processing apparatuses, said

i nf or mat i OMOPIP/S¥O’ si ng apparatus conprising: 5 PCT/IPH9H2454

i nformati on obtaining nmeans for obtaining unique information of tHhe

i nformation processing apparatuses &n s#l d network; connection instruction
i nputting neans for generating signals representative of a user interface
for display on a display unit based upon said unique information and for
inputting a connection instruction for at |east one of said information
processi ng apparatuses; and 10 connection setting execution
means for setting a connection fromor to the at |east one of said

i nformation processi ng apparatuses based on said connection instruction
fromsaid connection instruction inputting neans. 2. An information
processi ng apparatus according to claim1l, wherein said

Fl1G. 2
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network is a bus interface. 15 3. An information processing
appar at us ac%g 'ébg?;o claim1, wherein said informati on apparatus i s an
audi o/.vi sual % APAls. 4. An information processing appar at uBCEERY B to
claim2, further conprising self ident&fi rzgti on (1D inputting neans for
inputting self I1Ds outputted from each ({f ai-d informati on processing
appar at uses on said network when a bus reset of said network occurs; 20
and nmeans for obtaining a nunber of said other apparatuses based upon said
self IDs. 5. An information processing apparatus according to claim4,
‘wherein each of said information processing apparatuses includes storing
nmeans for storing at |east unique 23 nunbers desi gnating a manuf acturer
of the respective infornmation proc?i ng ﬁarat and wherein said uni que
i nformati on obtaini ng neans obt ai nsg' sai leeast™lni que nunbers as said
.uni que information fromsaid storing neans.

2
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6. An information processing apparatus according to claimb5, further
conprising 5 neans for obtaining names corresponding to said information
processi ngVaIP/E?8? uses from each of said uni que nunbers, anBCHRIOO4S4sai d
connection instruction inputting neans includes neans for generating
signals representative of said naneéﬁ%ﬁodisplay on said display unit. 7.
An information processing apparatus according to claim1l, wherein said
connection instruction inputting means includes nmeans for generating
signals representative of 10 a status of the connection set by said
connection setting execution neans for di'splay on said display unit. 8. An
i nformation processing apparatus pcdording to claim1, wherein said
connection instruction inputting fregns includes neans. for generating

signals representative of said in mat i onypLQCgesSsi ng appar at uses on said
network as icons for display on s displ{yiﬁS unit and neans for
associating a first one of said i¢etls to a nd one ofs,said icons on said
display unit in accordance with sgiel conne qug‘instr¢g:ﬁ on. 9. An
i nformation processing appar at us_faiexior di ng E%gp aim 1 rther conprising
apparatus nane setting neans for s& ing n iE o0 sai & gmf ormati on
processi ng appar atuses connected N0 /t he ne égr 20 OO
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10. An information processing apparatus according to claim1l, further
conprising format_ checking neans for checking a format of dat .Sﬁmﬁﬁn be
i nput or outﬂﬁlﬁﬂvmﬁ first information processing apparatus or a sécond

i nformati on processing apparatus on s%g? E@tmork, and wherein said
connection setting execution nmeans set’s’ a“connecti on between 24 sai d
first information processing apparatus and said second i nformat|on
processi ng apparatus if the fornmat of data which can be out put &3(nn sai d
first information processing apparatus and the format of data Wﬁjch can be
I nput to said second infornatiogggrocessing apparatus are simlar. 11. An

I nformati on processing apparatu oggli ng l& m 1, further
ether a respg&tive one or

conprising function checking neams o

ones of said information proces 0 as a
predeterm ned data transm ssion on. 1P@iAnti nformati on prdcessing
apparatus according to clai mgl | gt hp £nf @r mat i on procesqi ng
apparatuses with said predete:nhw%? it & r ppsim gsion function Have
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10 predeterm ned data stored in storing nmeans, and wherein said function
checki ng neans checks whether the respective one or ones of said

i nf or mat i IMOPIPBWE_si ng appar at uses have sai d predet erni ned PEt/ap99n2454An

i nformati on processing apparatus according to claim1, further conprising
connection status storing nmeans for6st &0 ng connection status of said
networ k before 15 a bus reset on the network, and wherein said connection
setting executing nmeans sets a connection based upon said connection status
in said connection status storing neans after said bus reset. 14. An

I nformati on processing apparatus according to claim1, wherein said 20
connection setting execution nmeans sets at | east two connections between a

first information processi pr-tS—aRera—geepre—hEor-ation processi ng
apparatus in accordance mdth a peclt i y@ngonneckign ins ructitn fromsaid
connection instruction inputtling npanls dérMesponfing to connecti on
arrangenment between said firgt iinfprnptijQa|pr ¢sepsijng apparatus and said
second infornation proces$i ndgppalats. %E E o
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15. A connection establishing nethod for an information processing
apparatus connected to a network together with a nunber of OLQ

i nformati on WOWEIMng appar at uses, sai d nethod conprising t 8@?‘3’8@243?
obt ai ni ng uni que information of the ipf})r tion processing apparatuses on
said 5 network; displaying a user interface based upon said uni que
information; inputting a connection instruction for at |east one of said

i nformation processi ng apparatuses; and setting a connection fromor to the
at | east one of said information processing 10 appar at uses based on said
connection instruction. 16. A connection establishing nethod according to
claim15, wherein said network is a bus interface. 17. An connection
.establishing nmethod according to claim15, wherein said information
apparatus is an audi o/ vi sual apparatus. 15 18. A connection
est abl i shing nethod according to claim 15, further conprising the steps of
inputting self identifications (I oyt ed f each of said
iml‘oornatigon ( DF LlpG- r'7m

gth

info_length | crc_length rom;grc_value

bus_info_block

a2

info len

root_directory

unit_directories

root & unit leaves

vendor_dependent_information




processi ng apparatuses when a bus reset of said network occurs, and
obt ai ni ng a nunber of said information processing apparatuses based upon
sai d sel fwbd9/59309. A connection establishing method accoPCOTARS02458| ai m
18, wherein each of 20 said information processi ng apparatuses ‘i ncl udes
storing nmeans for storing at |east &ihi30e nunbers designating a

manuf acturer of the respective information processing apparatuses, and
wherein said step of obtaining unique information obtains said at | east
uni que nunbers as said uni que infoEfagLoZEgron1 id storing neans. 26

20. A connection establishing nethbd o I=Ng claim 19, further
conprising the step of obtaining nanes corresponding to said information
processi ng appar atuses from each of said uni que nunbers, and wherein said
step of displaying a user interface includes displaying said names. 5

21. A connecti on est abl i phi ng nFthoa acgording to claim 15, further
conprising t Btep hdispl&@ﬂﬁg ct| ng st afOB_BFCs¥aduGet wor k

Bus_info_block

404h ”1394"
408h | £| 8] 3| S| reserved|cyc_clk_acc|max_rec| reserved
40Ch Company_1ID Chip_ID_hi
410h Chip_ID_lo
Root_directory |
414h root_length - ~ CRe
418h 03h module_vendor_id
41Ch 0Ch node_capabilities
420h 8Dh node_unique_id offset
424h Dih unit_directory_offset
428h }
R Optional. ~=

Unit_directory

unit_directory_length - CRC
12h unit_spec_id
13h unit_sw_version

)
«
))
«

Optional.




22. A connection establishing nethod according to claim 15, wherein said
step of disp | user interface includes displaying each g

i nformation b@%ggggﬁhg apparatuses on said network as an icon, &nﬁgbm%ereln
"the step of inputting a connection 10 bructron i ncl udes associ ating a
first one of said icons to a second oﬁ% o? said icons. 23. A connection
establishing nmethod according to claim15, further conprising the step of
setting nanes to said infornmati on processi ng apparatuses on the network.
24. A connection establishing nmethod according to claimi5, further
conprising the step of checking a format of data which can be input or
output by a first information 15 processing apparatus or a second

i nformati on processing apparatus on s rehég %éﬁ wherein the setting
step sets a connection between said f nnatr processi ng appar at us
and said second information processing apparatus if the format of data

whi ch can be output fromsaid first information processing apparatus and
the format of data which can be input to said second information processing

apparatus are simlar. 20 ——————-————4&;—4L44ﬂwmm++eﬂ—esLabﬂ|shrng
met hod according to clai990ip] GutpirerMasber iBliup Repd stteep of checking
whet her a respective one 0 (nn5r1ﬂ—1;1aTﬁwﬁwnanﬂﬁﬂmTTprUteiarng appar at uses
on said network has a pr ¢r Qutput datug Gondena s Regri sttenc#lon.| 26. A

connection establishing Go8io! dbl?‘gpﬁf) lsilfé rﬁe?r&rovw(ﬁfe?igtte?e#llnf dr mat i on

-

97Ch { Output Piug Control Register #30
080h | Input Master Plug Register

084h | Input Plug Control Register #0
988h | Input Plug Contro! Register #1

. -
cw = -

9FCh | Input Plug Contro! Register #30




processi ng apparatuses with said predeterm ned data transm ssion function
have predeterm ned 27 data stored in storing neans, and wherein the
checki ng s¥Y@3%E%8ks whether the respective one or ones of BGI/IPIINL4SANALi ON
processi ng apparatus have said predeterm ned data. 27. A connection

establ i shing method according to cll8/m205, further conprising the step of
storing connection status of said network before a\bus reset on gaid .
=n the setting &t ep sets a ftDnnection basef upon the

networ k, and 5
stored connectigqn spat&s aftel said fsBs respt. 2§8A confection]L
establ i shing net cordi ng| t ogl @ m 15, i®iln the s¢tting $tep sets at
| east two connedt between|a f8rsg infor Ta'_iir procesgi ng appar atus and
a second i nfor ngt®qQp cessi hg paft us oh as&@Jupet wor i M@acgordance
W th a-respecti\ég gnhection 0 &nskructioh@es [a conne¢tian b jyveen said
first informatiqngz essi ng ppp&tatlus and sgtﬁsecond i if or@at | en
processi ng apparat us.| 29. An | nfor i on prpcessiing appafat U§ aglapted to be
connected to a ¢rogrta o -
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bus to which first and second informati on processi ng apparatuses are
connected, i g@ig@la connection has not been established bet Enﬁsilrst
i nformation gF’ & Png apparatus and the 15 second |nfornat|on processi ng
apparatus, said apparatus conprising:/ cgnnection instruction inputting
means for inputting a connection instruction representative of a connection
between the first information processing apparatus and the second

i nformati on processing apparatus on said bus; and connection setting neans
for outputting a control signal of said connection 20 instruction to said
first information processing apparatus and said second information
-processi ng apparatus and for establishing a connection between said first
informati on processing appara aid cord i nformation processing
apparatus. 30. An information pro es g agEar tus according to claim 29,
further conprising format checking neans for checking a format of data

“which can be input or output 28 by said first information processing
apparatus or said second information processing apparat us,
AV-device
l iMPR - 31-1
iPCR[0]iPCR[1]

|EEE 1394 Bus

o - - - - =

Y - W = - - -

iPCR[0]
oPCR[0]
oMPR N

AV-device AV-device

oPCRL0I} |oPCR[11[ JoPCR[2]

31-2
N~

------- I SOCHRONOUS DATA FLOW



and wherein said connection setting neans sets said connection between said
first information processing apparatus and said second i nformation

processi yoABsMORt us i f the format of data which can be ouPGIWFIEMsai d
first information processing apparatus and the format of data 5 = which can
be input to said second |nfornat|dﬂ()%QeSS|ng apparatus are simlar. 31.
An information processing apparatus according to claim?29, further
conprising function checking neans for checki ng whether a respective one or
ones of the information procesffn p@%ratusqs ga said bus has a
predeterm ned data transm ssion fufict AN i nformation processing
apparatus according to claim3 1, wherein the 10 information processing
apparatuses on said bus with said predeterm ned data transm ssion function
have predeterm ned data stored in storlng means, and wherein said function
checki ng means checks wheihe of the information

processing appar at uses h-vSJARJcﬂMR o:lUiHHFuﬁﬂNNﬁﬂilﬂmB. An i nformation

processi ng apparatus accQrdi ng SETJHNGWPROCESS!NGer 15 onpri si ng
connection status storing sai d connection

between said first information proce55|
i nformati on processing appgraty Lo

B S ‘ i pn based upon sai d
status in said connection status storing| neans afteyr, said bus reset

; S12

SET NODE ID FOR GONNECTED
DEVICE

$13

. \
CHECK WHETHER CONNECTED |}
DEVICE CONFORMS TO IEC 61883

| $14

FORM TABLE OF GCOMPANY IDS,
CHIP IDS AND NODE IDS

l | 815

FORM TABLE OF COMPANY IDS,
CHIP IDS AND DEVICE NAMES

' $16
INPUT NAME OF CONNECTED
DEVICE
S17
INPUT INPUT/OUTPUT
CONNECTION SETTING
S18

EXECUTE PROCESSING FOR
INPUT/OUTPUT CONNECT |ON
OR CANCELLATION

END




34. An information processing apparatus according to claim?29, wherein said
20 connect | I ng nmeans establishes at | east two connecy Slcyeen
said first H‘?(g?gzsﬁ%qtgon processi ng appar at us and said second iﬁ?@?’?ﬁ@. on
processi ng apparatus 35. A connecti %@bllshing nmet hod for an

I nformati on processi ng apparatus adapted be connected to a digital bus
to which first and second i nformati on processi ng apparatuses are connected,
in which a connection has not been established between the first 29

i nformati on processing apparatus and the second infgormation processing
apparatus, said method conprising fhe ftefzof: iJpuling a connection

I nstruction representative of a connection between the first information

processi ng apparatus and the second information apparatus information 5
processi ng apparatus on said bus; and establishing said connection by

hf br et on_processi o DEVACE! NANENA |5 4 ﬁft'°2ah”sk¥3?3¥£“;§k B
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processi ng apparatus. 36. A connection establishing nmethod according to
claim3 5, further conprising 10 the step of checking a format of data
whi ch canWiP995s39t or output by said first information proR€¥SPP2Mpar at us
or said second information processin agparat us, and wherein the 'setting
step sets said connection if the fl¢faB0of data which can be output from
said first information processing apparatus and the format of data which -
can be input to said second information processing apparatus are simlar.
15 37. A connecton Est@pli shihg ét hod according to claim
35, further conprising the step of checking weather a respective one or
ones of the information processing apparatuses on said bus has a
predeterm ned data transm ssion function. 38. A connection establishing
met hod according to claim37, wherein the information processing
apparatuses on said bus with sg.q pred @rz’n ned ggilq trangglgsi on 20
function have predeterm ned datpa store n storing nmeans, and wherein the
checki ng step checks whether th respectgve one oN ones of Ythe information

processi ng appar at[§g ara pre ergded pata. 39.] A connecti on
establ i shing net hqd & ifing bx cl imsgfuthv conprisjng the step of
storing a status dqf sa cdnnebAMon |bet h shid ¥R st| i nf tjon._..

appar atus and sai d INPUT

e ———

32-1—J  cAM (331 /\,35
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SET
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30 second i nformation apparatus before a bus reset on said bus, and
wherein the setting step sets a connection based upon said status after
sai d bus res¥™O9948309A connection establishing nmethod accordi nﬁcf’t‘j”c?‘f?éﬁsﬁ] 35,
wherein the setting step sets at |eas ?mo connections between said first

I nformati on processing apparatus and d28 second i nformation processing
~apparatus. 41. An information processing apparatus according to claim1,
wherein said bus interface is an | EEE 1394 bus interface. 42. A connection
est abl i shing nethod according to claim 16, wherein said bus interface is an
| EEE 1394 bus interface. 10 43. Anfapppr f§s forJcofpecting a nunber of

i nformation processi ng apparatuses together in a desired manner in which
.each information processing apparatus is connected to a digital bus, said
“appar atus conpri si ng: '

('START CHECK PROCESSING )

¥ $21
READ OUT unit_spec_id AND
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means for generating a signal representative of a graphical interface for
di splay on 15 a display unit which indicates any avail abl e connecti ons
bet ween twe 99/59309 mat i on processi ng apparatuses connected tBCEIPWNOAIMi t al
bus; neans for receiving signals froma user indicative of a desi'red
connection sel ected from anong thel6afa2® abl e connections indi cated on said
graphical interface and for formng a control signal therefrom and 20
nmeans for generating a signal for causing the desired connection between
the corresponding i nformati on processi ng apparatuses to be established in
accordance with said control si aq.Ega. An quqyatus according to claim
43, wherein said digital bus id an® 1394 bus’ 31 45. An appar at us
according to claim43, wherein the graphical interface further indicates a
non- avai |l abl e connecti on or connections between the informati on processing
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S31

“ACQUIRE CHANNEL FOR
| SOCHRONOUS COMMUN | CAT 10N

L - S32
ACQUIRE NECESSARY BAND FOR
| SOCHRONOUS COMMUNICAT(ON

] $33

SET iPCR OF INPUT DEVICE
 DESIGNATED BY USER

I $34

SET oPCR OF OUTPUT DEVICE
DESIGNATED BY USER




apparatuses connected to said digital bus. 46. An apparatus according to
claim43, wherein the graphical interface has a 5 natrix-li% ment
of rows and ¥WMPs0 as to forma plurality of cells in whi %"?’h@gﬂ%

i nformati on processi ng appar atuses cogp;azfd to said digital bus are
identified in a row and a colum and 1'n ch the avail abl e connections are
identifiable fromthe cell or cells corresponding thereto. 10

47. A nethod for connecting a nunber of information processing apparatuses
together in a desired manner in which each information processing apparatus
is connected to a digital bus, seﬂF; nithﬁa ponp]isE}g the steps of:
generating a signal representative of a graphical iInterface for display on
a display unit which indicates any avail abl e connecti ons between the

i nformation processi ng apparatuses 15 connected to said digital bus;
receiving signals froma user indicative of a desired connection selected
fromanong the available co $ﬁ% NENP / _ |§N hical interface
and formng a control si gna’: &%Wg Egnal for causing
t he desired connection bet t FLATION & - i nf of mati on
processi ng apparatuses to be established i1 accordance wth said

S41
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END



control signal. 48. A nmethod according to claim47, wherein said digital
bus is an | EEE 1394 bus. 32 49. A nethod according to claim47, wherein
t he graphiWQPY598%rface further indicates a non-avail abl e (ROWIERSDOBISIOr
connections between the infornmation processing apparatuses connected to
said digital bus. 50. A method accdBdimf to claim47, wherein the graphical
interface has a 5 matri x-1i ke arrangenment of rows and colums so as to.
forma plurality of cells in which the information processing apparatuses
connected to said digital bus are identified in a row and a colum and in
whi ch the avail abl e connectlons dentlflable fromthe cell or cells
correspondi ng thereto. ﬁf i pﬁ@)atus for connecting a
nunber of information proce53|ng apparatuses together in a desired nmanner
in which each information processing apparatus is connected to a

QUTPUT[ SET

CAM TOP VIR HDD | ...__.
INPUT - BOX
_ 4
7
Top
VIR
HDD 08




digital bus, said apparatus conprising: neans for generating a signal

representati graphical interface for display on a disqkﬁg j i ch
i ndi gat es thﬁl%l"ﬁ;sg@?ﬂiti on processing apparatuses connected to §al %‘%Wal
15 bus; neans for receiving a desisfp ?ﬁnnection signal indicative of a
desired connection between correspon formati on processi ng appar at uses
and f.or formng a control signal therefrom in which the desired connection
signal is obtained froman input provided by a uset with the use of said
graphical interface; and 20 means for generating a signa

for causing the desired connection between the corresponding information
processi ng apparatuses to be established in accordance with said control
signal. 52. An apparatus according to claimb5l, wherein said digital bus is

an | EEE 1394 bus. 33
FIG. 20
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53. A nethod for connecting a nunber of information processing apparatuses
together in a desired manner in which each information processing apparatus
i s connect™VIY di gital bus, said nethod conprising the RGEEPH/N2454 X
generating a signal representative of a graphical interface for di'splay on
a display 5 unit whi ch indi cat es Xte ?‘ﬁf ormati on processing apparatuses
connected to said digital bus; receiving a desired connection signal

i ndi cative of a desired connection between correspondi ng i nfornmation
processi ng apparatuses and formng a control signal therefrom in which the
desired connection signal is obtained froman input provided by a user with
the use of said graphical interface; and 10 generating a
signal for causing the desired connection between the correspondi ng

i nformation processing apparatuses to be established in accordance with
said control signal. 54. A nethod according to claim53, wherein said
digital bus is an | EEE 1394 bus. 3 [ G. 21
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apparatuses together in a desired manner in
which each information processing appara-
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the corresponding, xnfm'mauon processing
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dance with the con ‘.l s!gnal As a result,
an inputfoutpnt. connect]
tings of mformat;og processmg apparatuses
coupled to a network may be easily per-
formed,
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