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Description

BACKGROUND OF THE INVENTION

FIELD OF THE INVENTION

[0001] The present invention relates to information
processing apparatus and method and storage medium,
and more particularly, to a plurality of information
processing apparatuses connected via a serial bus such
as an IEEE 1394 serial bus, an information processing
method and a storage medium containing program code
for executing the information processing.

DESCRIPTION OF RELATED ART

[0002] Various types of systems which transfer data to
a printer via a bus are known. For example, a known
technique is to output data from a computer to the printer
by using a defacto standard interface such as a SCSI
(Small Computer System Interface) or Centronics inter-
face.
[0003] However, printer manufacturers respectively
provide a printer protocol unique to their printer for trans-
ferring data to the printer via these interfaces. That is, a
communication protocol upon execution of data commu-
nication between a host device and a target device is
limited by the target device, which lacks versatility.
[0004] Particularly, upon data transfer via an interface
capable of connecting various types of devices, e.g., a
serial bus interface such as an IEEE 1394, it is significant
to solve the above problem of lack of versatility.
[0005] In a serial bus interface such as an IEEE 1394
interface, a plurality of devices, such as a digital video
camera (DV), a digital still camera (DC), a host computer,
a scanner, a printer and a digital video tape recorder are
collectively connected, different from one-to-one connec-
tion as that between host and device in RS 232C interface
or the like. Accordingly, the serial bus interface may be
applied to a data communication network system where
these plural devices are connected.
[0006] In case of serial bus interface adapted to or
based on the IEEE1394 standard (hereinbelow, simply
referred to as a "1394 interface"), each device holds a
node-unique ID as device identification means. The ID
is 64-bit data where higher 24 bits indicate a maker ID
of the device allocated by the IEEE (the Institute of Elec-
trical and Electronics Engineers), and the lower 48 bits
indicate a unique ID that the maker can freely set. Ac-
cordingly, regardless of the maker and model of the de-
vice, a specific node-unique ID is set in the device. By
this device identification means, devices can be specified
in data communication on a network using the IEEE 1394
serial bus where a plurality of devices are connect-
ed(hereinbelow, referred to as a "1394 network"). Fur-
ther, display means for recognizing a plurality of devices
by using node unique IDs and displaying device connec-
tion information in the network called a topology map,

may be provided to manage status of use of the 1394
network and improve usefulness of the network.
[0007] If the above display means is introduced into
the 1394 network environment where a plurality of de-
vices are connected, as the device information on mak-
ers, device models and the like can be obtained by the
node unique IDs, a user knows the correspondence be-
tween a displayed device and an actually connected real
device.
[0008] However, if a plurality of devices of the same
model by the same maker are connected in the 1394
network, the user, who has to specify a real device only
from information on the maker and device model, has
difficulty to specify the correspondence between the dis-
played device and the real device.
[0009] Further, even if the relative connection relation
among the devices on the 1394 network is displayed as
a topology map, the user has to compare the physical
connection of the 1394 network with displayed contents
so as to specify the connection between the displayed
device and the real device. Accordingly, in the 1394 net-
work where a number of devices are connected, it is dif-
ficult to specify the correspondence between a displayed
device and a real device.
[0010] Further, it is also difficult for the user to specify
real devices within a necessary range, based on desired
conditions. Further, once the devices are removed from
the 1394 network then connected again, the method of
specification changes, which confuses the user.
[0011] Further, some devices change their functions
by replacing parts with other parts. For example, an inkjet
printer which also functions as a scanner, if its printhead
is replaced with a scanner head, is known. If such device
is connected to the 1394 network or the like, it is difficult
to know via the network that the function has been
changed.

SUMMARY OF THE INVENTION

[0012] Accordingly, the present invention has a con-
cern to provide information processing apparatus and
method for searching a network environment where a
plurality of devices are connected, to find a desired device
easily and quickly.
[0013] International Patent Specification No.
WO97/23831 discloses a computer-implemented meth-
od of managing a computer network which includes a
plurality of devices. In the method data is gathered about
the present configuration of the network. This information
includes the types of devices in the network, the quantity
of each type of device present in the network, together
with the relationships between the devices and the tasks
performable by each of the devices. This data is stored
in a database representing a network map.
[0014] In a first aspect the present invention provides
an image processing apparatus as set out in claim 1.
[0015] From a second aspect the present invention
provides an information processing method as set out in
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claim 26.
[0016] An embodiment of the invention provides an ap-
paratus having the above construction, further compris-
ing display means for displaying the list, wherein if a de-
vice is selected from the list displayed by the display
means, the control means causes the display means to
display detailed information of the selected device.
[0017] Further, another concern of the present inven-
tion is to provide information processing apparatus and
method for enabling the same method for recognizing a
once-detected device.
[0018] An embodiment of the invention provides an ap-
paratus having the above construction, wherein in the
list, model-based serial numbers of the devices are used.
[0019] Further, another concern of the present inven-
tion is to provide information processing apparatus and
method, in a network environment where a plurality of
devices are connected, for facilitating recognition of
change in device function or the like in some of the device.
[0020] Further, another concern of the present inven-
tion is to provide information processing apparatus and
method for sending update information to other devices
upon function change or the like.
[0021] An embodiment of the invention provides an ap-
paratus having the above construction, further compris-
ing notification means for, if the device information is up-
dated, notifying the update information to the device con-
nected to the serial bus.
[0022] Further, another concern of the present inven-
tion is to provide information processing apparatus and
method for selecting a device of a desired type such as
an image input device, existing on a serial bus, and ob-
taining data such as print data from the selected device.
[0023] A sixth embodiment of the invention provides
an information processing method which switches a pro-
tocol for plural types of devices, comprising the steps of:
executing an initial protocol regardless of the switched
protocol; and executing protocols unique to the plural
types of devices, subsequently to the initial protocol,
wherein the initial protocol includes first processing to
examine a topology map of a first type of devices on the
serial bus, and second processing to examine a topology
map of a second type of devices to output data to the
first type of devices on the serial bus.
[0024] Other features and advantages of the present
invention will be apparent from the following description
taken in conjunction with the accompanying drawings, in
which like reference characters designate the same
name or similar parts throughout the figures thereof.

BRIEF DESCRIPTION OF THE DRAWINGS

[0025] The accompanying drawings, which are incor-
porated in and constitute a part of the specification, illus-
trate embodiments of the invention and, together with the
description, serve to explain the principles of the inven-
tion.

Fig. 1 is a block diagram showing an example of a
network system constructed with an IEEE 1394 se-
rial bus;
Fig. 2 is a block diagram showing the construction
of an IEEE 1394 interface;
Fig. 3 is a timing chart showing services provided by
a link layer;
Fig. 4 is a timing chart showing services provided by
a transaction layer;
Fig. 5 is an explanatory view showing address space
of the IEEE 1394 serial bus;
Fig. 6 is a table showing addresses and functions of
information stored in a CSR core register;
Fig. 7 is a table showing addresses and functions of
information stored in a serial bus register;
Fig. 8 is a table showing the structure of a minimum
format configuration ROM;
Fig. 9 is a table showing the structure of a general
format configuration ROM;
Fig. 10 is a table showing addresses and functions
of information stored in a serial bus device register
in unit space;
Fig. 11 is a cross-sectional view showing a commu-
nication cable in conformity with the IEEE 1394
standard;
Fig. 12 is a timing chart explaining a DS-Link method;
Fig. 13 shows a status since start of bus reset in the
network;
Fig. 14 is a flowchart showing a procedure from the
start of bus reset to node ID allocation in the 1394
network;
Fig. 15 is a flowchart showing details of processing
for parent-child declaration;
Fig. 16 is a flowchart showing details of node ID al-
location processing;
Fig. 17 is an explanatory view showing the structure
of a self ID packet;
Figs. 18A and 18B are explanatory views showing
arbitration in the 1394 network;
Fig. 19 is a timing chart showing a status where is-
ochronous transfer mode and asynchronous transfer
mode are mixedly performed within one period of
communication cycle;
Fig. 20 is a table showing the format of a packet
transferred in the isochronous transfer mode;
Fig. 21 is a table showing the format of a packet
transferred in the asynchronous transfer mode;
Fig. 22 is a block diagram showing the construction
of an image processing apparatus for performing a
search and display method according to a first em-
bodiment of the present invention;
Fig. 23 is a block diagram showing the construction
of the 1394 interface in Fig. 22;
Fig. 24 is a flowchart showing the outline of process-
ing by application software in an image processing
apparatus;
Fig. 25 is a flowchart showing "selection of device
on 1394 network";
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Fig. 26 is an example of a window showing a selec-
tion-candidate device list;
Fig. 27 is a flowchart showing processing for select-
ing a device from the device list and performing print-
ing;
Fig. 28 is a flowchart showing details of "selection-
candidate update processing";
Fig. 29 is a flowchart showing "displaying candidates
meeting setting condition";
Figs. 30 and 31 are flowcharts showing setting-con-
dition changing processing;
Fig. 32 is an example of a pop-up window showing
an item of selection priority;
Fig. 33 is an example of a pop-up window showing
an item of display setting;
Fig. 34 is an example of a pop-up window showing
an item of other settings;
Fig. 35 is an example of a pop-up window showing
an item of default settings;
Fig. 36 is an example of a pop-up window showing
a setting storing dialog;
Fig. 37 is a flowchart showing details of function dis-
play processing;
Fig. 38 is an example of a pop-up window showing
the outline of functions of a selected device;
Fig. 39 is an example of a pop-up window showing
detailed functions of a designated item;
Fig. 40 is a pop-up window showing detailed con-
nection status and record of past use;
Fig. 41 is an example of window when "Printer-1" is
finally selected;
Fig. 42 is an example of window showing selection
candidates in setting 1;
Fig. 43 is a table showing more detailed construction
of the general-format configuration ROM;
Fig. 44 is an example of individual device information
included in a function list;
Fig. 45 is a table showing an example of the function
list before it is updated;
Fig. 46 is a table showing an example of the function
list after it has been updated;
Fig. 47 is a schematic view showing the 1394 inter-
face in comparison with an OSI model;
Fig. 48 is an explanatory view showing the basic op-
eration of a LOGIN protocol;
Fig. 49 is an explanatory view showing connection
status of the 1394 serial bus;
Fig. 50 is a timing chart showing the flow of login
operation;
Fig. 51 is a schematic view showing a CSR prepared
in a printer for LOGIN processing;
Fig. 52 is a table explaining a printer map generated
by a host device;
Fig. 53 is an example of the format of node ID in a
CSR architecture;
Fig. 54 is an example of the format of a command
for printer-map generation;
Fig. 55 is a flowchart showing printer-map generation

processing performed by a host device;
Fig. 56 is a flowchart showing processing in the print-
er corresponding to the printer map generation
processing;
Fig. 57 is a flowchart showing LOGIN processing in
a host device;
Fig. 58 is a flowchart showing LOGIN processing in
the printer (target device);
Fig. 59 is a flowchart showing the printer map gen-
eration processing by the host device in a third em-
bodiment;
Fig. 60 is a flowchart showing processing in the print-
er corresponding to the printer map generation
processing;
Fig. 61 is an explanatory view showing system op-
eration according to a fourth embodiment;
Fig. 62 is a schematic view showing the fourth em-
bodiment in comparison with the OSI model;
Fig. 63 is a flowchart showing map generation
processing for an image input device, performed by
the printer (host device) in a fifth embodiment; and
Fig. 64 is a flowchart showing processing by the im-
age input device corresponding to the map genera-
tion processing.

DETAILED DESCRIPTION OF THE PREFERRED EM-
BODIMENTS

[0026] Preferred embodiments of the present invention
will now be described in detail in accordance with the
accompanying drawings.
[0027] In the embodiments described below, as a dig-
ital interface connecting the respective devices, an IEEE
1394-1995 serial bus (High Performance Serial bus;
hereinbelow, simply referred to as a "1394 serial bus") is
employed. For this reason, the outline of the 1394 serial
bus will be described first. Note that the details of the
IEEE 1394-1995 standard are given in "IEEE Standard
for a High Performance Serial Bus" (IEEE, August 30,
1996).

[Outline of 1394 Serial Bus]

[0028] With appearance of a digital video tape record-
er, a digital video disk (DVD) and the like for private use,
there is a need for transferring realtime and data of large
amount of information such as video data and audio data
(hereinbelow, generally referred to as "AV data"). To
transfer AV data in a real-time manner to a personal com-
puter (PC) or other digital devices, an interface capable
of high-speed data transfer is required. The 1394 serial
bus has been developed from that point of view.
[0029] Fig. 1 shows an example of a network system
constructed by using the 1394 serial bus.
[0030] In Fig. 1, devices A to H as nodes of the network
respectively have a digital interface adapted to or based
on the IEEE 1394 standard. The 1394 network constructs
a bus-type network enabling serial data communication.
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[0031] The devices A and B, A and C, B and D, D and
E, C and F, C and G and C and H are respectively con-
nected via a twisted pair cable for the 1394 serial bus.
These devices A to H may be a host computer such as
a personal computer and computer peripheral devices.
The computer peripheral devices may be all the computer
peripheral devices including a digital video cassette re-
corder, a digital video disk (DVD) player, a digital still
camera, a storage device using a medium such as a hard
disk or an optical disk, a monitor having a CRT, an LCD
or the like, a tuner, an image scanner, a film scanner, a
printer, a MODEM, and a terminal adapter (TA). Note
that the printing method of the printer may be an electro-
photographic method using a laser beam or LED, an ink-
jet method, an ink-melting or ink-sublimation type thermal
transfer method, a thermal printing method, or any other
printing method.
[0032] The connection among the respective devices
may be made by mixedly using the daisy-chain and node-
branching methods, thus attaining high connecting free-
dom. Further, the devices respectively have an ID, and
construct a network within a range connected via the
1394 serial bus by recognizing the IDs with each other.
For example, the devices respectively play a relaying role
if they are daisy-chain connected respectively with a sin-
gle 1394 serial bus cable, thus constructing a network.
[0033] Further, the 1394 serial bus, corresponding to
the Plug and Play function, has a function to automatically
recognize a device when connected to it and recognize
the connection state. Further, in the system as shown in
Fig. 1, the 1394 serial bus has a function to automatically
perform bus reset (i.e., to reset the network construction
information by that time) when a device is removed from
the network or newly added to the network, and recon-
struct a network. By this function, the network construc-
tion can be set or recognized at any time. The bus reset
is also performed when the power of device already ex-
isting on the network is turned on/off.
[0034] Further, the 1394 serial bus has a function to
relay data transferred from another device. By this func-
tion, all the devices on the network can grasp bus oper-
ation status.
[0035] Further, transfer speed 100/200/400 Mbps is
defined as the data transfer speed of the 1394 serial bus.
A device having the higher transfer speed supports a
lower transfer speed, thus maintaining compatibility. As
the data transfer modes, an asynchronous transfer mode
(ATM) for transferring asynchronous data such as a con-
trol signal, and an isochronous transfer mode for trans-
ferring isochronous data such as realtime AV data are
available. The asynchronous data and the isochronous
data are mixedly transferred, in each cycle (generally 125
mm/cycle), following a cycle start packet (CSP) indicative
of start of the cycle, such that the isochronous data is
transferred prior to the asynchronous data. Note that the
transfer bandwidth of the isochronous transfer mode is
assured within each communication cycle.
[0036] The asynchronous transfer mode is advanta-

geous in transfer of data to be asynchronously trans-
ferred in accordance with necessity, such as a control
signal or file data. The isochronous transfer mode is ad-
vantageous in transfer of data to be continuously trans-
ferred by a predetermined amount at a constant data
rate, such as video data or audio data.

[Architecture]

[0037] Fig. 2 shows an example of the construction of
the 1394 interface, as a layer structure. As shown in Fig.
2, a connector port 810 is connected to a connector at
the end of a cable 813 for the 1394 serial bus. A physical
layer 811 and a link layer 812 in a hardware unit 800 are
positioned above the connector port 810. The hardware
unit 800 comprises an interface chip. The physical layer
811 performs coding and connection-related controls,
and the link layer 812 performs packet transfer, cycle-
time control and the like.
[0038] In a firmware unit 801, a transaction layer 814
manages data to be transferred and provides read, write
and lock transactions. A serial bus management layer
815 in the firmware unit 801 manages connection sta-
tuses and IDs of the respective devices connected to the
1394 serial bus, thus manages the construction of the
1394 network. The above-described hardware and
firmware substantially constructs the 1394 serial bus.
[0039] Further, in a software unit 802, an application
layer 816 differs in accordance with a software program
used by the system, and how to transfer data on the in-
terface is defined by a protocol such as a printer protocol
or an AV/C protocol.

•Link Layer

[0040] Fig. 3 shows services provided by the link layer
812. More specifically, the link layer 812 provides the
following four services:

(1) Link request (LK_DATA.request) to request for
transfer of a predetermined packet to a response
node
(2) Link indication (LK_DATA.indication) to notify the
response node of reception of the predetermined
packet
(3) Link response (LK_DATA.response) to indicate
reception of acknowledge from the response node
(4) Link confirmation (LK_DATA.confirmation) to
confirm an acknowledge from a requiring node

[0041] Note that the link response (LK_DATA.re-
sponse) does not exist in case of broadcast communica-
tion and isochronous packet transfer. Further, the link
layer 812 realizes the two types of transfer methods, the
asynchronous transfer mode and the isochronous trans-
fer mode, based on the above services.
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• Transaction Layer

[0042] Fig. 4 shows services provided by the transac-
tion layer 814. More specifically, the transaction layer
814 provides the following four services:

(1) Transaction request (TR_DATA.request) to re-
quest for a predetermined transaction to a response
node
(2) Transaction indication (TR_DATA.indication) to
notify the response node of reception of the prede-
termined transaction request
(3) Transaction response (TR_DATA.response) to
indicate reception of status information (including
data in case of write or lock) from the response node
(4) Transaction confirmation (TR_DATA.confirma-
tion) to confirm status information from a requiring
node

[0043] The transaction layer 814 manages the asyn-
chronous transfer based on the above services, and re-
alizes the three types of transactions, read, write and lock
transactions:

(1) Read transaction: a requiring node reads infor-
mation stored at a specific address of a response
node
(2) Write transaction: the requiring node writes pre-
determined information into a specific address of the
response node
(3) Lock transaction: the requiring node transfers ref-
erence data and update data to the response node.
The response node compares the received refer-
ence data with information at a specific address, and
updates the information at the specific address with
the update data in correspondence with the result of
comparison.

• Serial Bus Management

[0044] The serial bus management layer 815 provides
the following three functions, node control, isochronous
resource manager (IRM), and a bus manager.

(1) Node control: to manage the above respective
layers and manage asynchronous transfer per-
formed between another node
(2) IRM: to manage isochronous transfer performed
between another node; specifically, to manage in-
formation necessary for allocation of transfer band-
width and channel number, and provide these infor-
mation to another node
IRM is solely exists on a local bus, and is dynamically
selected from candidates (nodes having the IRM
function) upon each bus reset. Further, the IRM may
provide a part of function (management of connec-
tion construction, power source and speed informa-
tion, and the like) that can be provided by a bus man-

ager to be described later.
(3) Bus Manager: the bus manager has the IRM func-
tion, and provides a bus management function high-
er than the IRM, more specifically, to perform higher
power management (manage information as to pow-
er supply via a communication cable is possible or
not, power supply is necessary or not, and the like,
for respective nodes), to perform higher speed infor-
mation management (manage the maximum trans-
fer speed between respective nodes), to perform
higher connection construction management (gen-
eration of a topology map), to perform bus optimiza-
tion or the like, based on these management infor-
mation, further, to provide these information to an-
other node.

[0045] Further, the bus manager provides services to
control the 1394 network to application software. These
services include a serial bus control request
(SB_CONTROL.request), a serial-bus event control con-
firmation (SB_CONTROL.confirmation) and serial-bus
event indication (SB_CONTROL.indication):

(1) SB_CONTROL.request: a service for application
software to request bust rest
(2) SB_CONTROL.confirmation: a service to confirm
SB_CONTROL.request to the application software
(3) SB_CONTROL.indication: a service to notify an
event which occurs asynchronously to application
software

[Address Designation]

[0046] Fig. 5 is an explanatory view showing address
space of the 1394 serial bus. Note that in the 1394 serial
bus, 64-bit with address space is defined in accordance
with the Command and Status Register (CRS) architec-
ture based on the ISO/IEC13213-1994.
[0047] In Fig. 5, a first 10-bit field 601 is used for storing
an ID number designating a predetermined bus; and the
next 6-bit field 602 is used for an ID number designating
a predetermined device (node). These higher 16 bits are
referred to as a "node ID". The nodes respectively rec-
ognize other nodes by the node IDs. Further, the nodes
respectively recognize a communication destination
node by using the node ID, and perform communication
with the recognized node.
[0048] The remaining 48-bit field is used for designat-
ing address space (256 Mbyte structure) of each node,
in which a 20-bit field 603 is used for designating a plu-
rality of areas constructing the address space, and the
last 28-bit field 604 is used for designating an address
for storing common or unique information in each node.
[0049] In the field 603, an address area from "0" to
"0xFFFD" is called "memory space"; "0xFFFFE", "private
space"; and "0xFFFFF", "register space". The private
space is freely used by each node. Further, the register
space is used for storing common information to nodes

9 10 
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connected to the bus. Communication among the nodes
can be managed by using the information stored in the
register space.
[0050] For example, the first 512 bytes in the register
space are used as a CSR-architecture core (CSR core)
register. The addresses and functions of information
stored in the CSR core register are as shown in Fig. 6.
Fig. 6 shows the addresses by offsets from
"0xFFFFF0000000".
[0051] The following 512 bytes are used as a serial
bus register. The addresses and functions of information
stored in the serial bus register are as shown in Fig. 7.
Fig. 7 shows the addresses by offsets from
"0xFFFFF0000200".
[0052] The following 1024 bytes are used as a config-
uration ROM. The configuration ROM has a minimum
format ROM and a general format ROM, arranged from
"0xFFFFF0000400". Fig. 8 shows the minimum format
configuration ROM, wherein a 24-bit vendor ID is a nu-
merical value uniquely allotted to each vendor based on
the IEEE standards.
[0053] Fig. 9 shows a general format configuration
ROM. The vendor ID is stored in a root directory (Root
Directory) 1002. As unique ID information to recognize
each node, node unique ID can be held in a bus infor-
mation block (Bus Info Block) 1001 and a root and unit
leaves (Root & Unit Leaves) 1005.
[0054] The node unique ID can be set as a unique ID
to specify one node regardless of maker or device model.
The node unique ID is a 64-bit data where higher 24 bits
indicate the above-described vendor ID and lower 48 bits
indicate information freely set by the maker of the node
device, such as a serial number of the device. Note that
the node unique ID is used, even after occurrence of bus
reset, to continuously recognize a specific node.
[0055] Further, information on basic function of the
node can be held in the root directory (Root Directory)
1002. The detailed function information is stored in a sub-
directory (Unit Directories) 1004 offset from the root di-
rectory (Root Directory) 1002. For example, information
on a software unit supported by the node device is stored
in the unit directories (Unit Directories) 1004. Specifically,
information on a data transfer protocol for data commu-
nication among the nodes, and on a command set defin-
ing a predetermined communication protocol are held.
[0056] Further, information unique to the device can
be held in a node dependent information directory (Node
Dependent Info Directory) 1003. The node dependent
information directory (Node Dependent Info Directory)
1003 is offset from the root directory (Root Directory)
1002.
[0057] Further, information unique to the vendor that
manufactures or sells the node device can be held in a
vendor dependent information (Vendor Dependent Infor-
mation) 1006.
[0058] In Fig. 5, the remaining area is called "unit
space", used for designating addresses where informa-
tion unique to each node such as identification informa-

tion of each device (vendor name, model name or the
like) and use conditions is stored. Fig. 10 shows address-
es and functions of the information stored in a serial bus
device register in the unit space. Fig. 10 show the ad-
dresses by offsets from "0xFFFFF0000800".
[0059] Generally, to simplify design of bus system of
different type, each node should use only the initial 2048
bytes in the unit space. That is, the register space pref-
erably consists of 4096 bytes, including the 2048 bytes
of the register space having the CSR core register, the
serial bus register and the configuration ROM, and the
initial 2048 bytes of the unit space.

[Communication Cable]

[0060] Fig. 11 shows a cross-section of a communica-
tion cable in conformity with the IEEE 1394 standard.
[0061] The communication cable comprises two sets
of twisted pair signal lines and two power-source lines.
The 1394 serial bus supplies electric power even to a
device with its main power turned off, a device with re-
duced electric power due to a fault, and the like, by the
power-source lines. Note that the voltage of direct-cur-
rent electric power supplied via the power-source lines
is 8 to 40 V; the maximum current value is 1.5 A.

[DS-Link]

[0062] Information is transmitted on the two sets of
twisted pair signal lines by the DS-Link (data/Strobe Link)
method. Fig. 12 is a timing chart explaining the DS-Link
method.
[0063] The DS-Link method is appropriate to high-
speed serial data communication. The method requires
two sets of twisted pair signal lines. One set of twisted
pair signal lines is used for sending a data signal, and
the other set of twisted pair signal line is used for sending
a strobe signal. On the receiving side, an EXCLUSIVE-
OR between the data signal and the strobe signal is ob-
tained so as to reproduce a clock signal. Note that the
1394 serial bus using the DS-Link method has the fol-
lowing advantages:

(1) As it is not necessary to insert a clock signal into
a data signal, the transfer efficiency is higher than
that of other serial data transfer methods.
(2) As a phase locked loop (PLL) circuit can be omit-
ted, the circuit scale of controller LSI can be reduced.
(3) As it is not necessary to send information indic-
ative of idle status when there is no data to be trans-
ferred, a transceiver circuit can be easily set to a
sleep status, and electric consumption can be re-
duced.

[Bus Reset]

[0064] The 1394 interface of each node automatically
detects a change in network connection construction. In
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this case, the 1394 network performs processing called
bus reset by a procedure to be described below. Note
that the change in the connection construction can be
detected by the change in bias voltage applied to the
connector port 810 of each node.
[0065] A node that has detected a change in the net-
work connection construction, i.e., the increment/decre-
ment of the number of nodes due to e.g. connection/re-
moval of network device or power ON/OFF operation, or
a node that must newly recognize the network connection
construction transmits a bus reset signal via the 1394
interface onto the 1394 serial bus.
[0066] The physical layer 811 receives the bus reset
signal, then transmits the occurrence of bus reset to the
link layer 812 and at the same time transfers the bus
reset signal to another node. The node receives the bus
reset signal, and clears the network connection construc-
tion recognized by that time and the node IDs allocated
to the devices. When all the nodes have received the bus
reset signal, the respective nodes automatically perform
initialization processing accompanying the bus reset, i.e.,
recognition of new network connection construction and
new node ID allocation.
[0067] Note that the bus reset is started by direct in-
struction from the application layer 816 to the physical
layer 811 by host control, as well as the change in the
network connection construction as described above.
Further, when the bus reset starts, data transfer is tem-
porarily suspended, and after the completion of initiali-
zation processing accompanying the bus reset, the data
transfer is restarted on the new network.

[Bus Reset Sequence]

[0068] After the bus reset has started, the 1394 inter-
face of each node performs recognition of the new net-
work connection construction and new node ID alloca-
tion. Hereinbelow, the basic sequence from the start of
bus reset to the end of node ID allocation will be described
with reference to Figs. 13 to 15.
[0069] Fig. 13 shows a status after the start of bus reset
in the network. Nodes A to F respectively have one to
three connector ports 810. The connector port 810 of
each node is allocated a port number for discrimination
of the respective ports. Hereinbelow, the procedure from
the start of bus reset to the node ID allocation in the 1394
network having the construction as shown in Fig. 13 will
be described with reference to the flowchart of Fig. 14.
[0070] In Fig. 14, the nodes A to F always monitor
whether or not bus reset has occurred respectively (step
S1501). When a node, which has detected that the net-
work connection construction changed, outputs a bus re-
set signal (start of bus reset), the respective nodes per-
form the following processing.
[0071] When the bus reset has started, the nodes re-
spectively declare parent-child relation (step S1502), and
step S1502 is repeated until it is determined at step
S1503 that parent-child relation has been determined

among all the nodes.
[0072] When the parent-child relation has been deter-
mined among all the nodes, a node to perform arbitration
in the 1394 network, i.e., a root node is determined (step
S1504). When the root has been determined, the respec-
tive nodes start to set their own node IDs (step S1505).
Step S1505 is repeated until it is determined at step
S1506 that the node IDs of all the nodes have been set.
[0073] When the node IDs are set in all the nodes, the
respective node perform isochronous transfer or asyn-
chronous transfer (step S1507). The respective nodes
perform data transfer at step S1507, and at the same
time, monitor start of bus reset at step S1501. If the bus
reset has started, the respective nodes perform the
processing at step S1502 and the subsequent steps.
[0074] By the above procedure, each time bus reset
has started, the respective nodes recognize a new net-
work connection construction and perform node ID allo-
cation.

[Declaration of Parent-Child Relation]

[0075] Fig. 15 is a flowchart showing details of the
processing for parent-child declaration at step S1502.
[0076] In Fig. 15, when the bus reset has started, the
nodes A to F respectively check connection status (con-
nected or unconnected) of the connector ports 810 (step
S1601), then count the connector ports 810 connected
to other nodes (hereinbelow referred to as "connected
ports") (step S1602).
[0077] A node having one connected port recognizes
itself as a "leaf" (step S1603). Note that "leaf" means a
node connected to only one node. The leaf declares that
it is a "child" against the connected node, and recognizes
the connected node as a "parent".
[0078] In this manner, the parent-child relation is first
declared between a leaf positioned at the end of the net-
work and a "branch". Next, the parent-child relation is
sequentially declared between branch and branch. Note
that "branch" means a node having two or more connec-
tion ports.
[0079] The parent-child relation is determined sequen-
tially from a node which can declare its parent-child re-
lation. Further, a connection port of a node which has
declared as a "child" is recognized as a "parent port"
connected to a parent node, and a connection port of the
parent node which has received the declaration is rec-
ognized as a "child port" connected to the child node. For
example, in Fig. 13, the nodes A, E and F recognize them-
selves as leaves, and declare the parent-child relation
based on the recognition. Accordingly, the parent-child
relation between the nodes A and B, E and D and F and
D are determined as "child-parent".
[0080] Further, a node having two or more connection
ports recognizes itself as a "branch" (step S1605). The
branch receives parent-child declaration from nodes con-
nected to the respective connection ports (step S1606).
The connection port that received the parent-child rela-
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tion declaration is recognized as a "child port".
[0081] When the branch has recognized one connec-
tion port as a "child port", it detects whether or not there
are two or more connection ports for which parent-child
relation has not been determined (undefined ports) (step
S1607). If there are two or more undefined ports, the
processing at step S1606 is performed again. Further, if
the number of undefined ports is one (step S1608), the
branch recognizes the undefined port as a "parent port",
and declares that the branch is a "child" of the node con-
nected to the "parent" connection port (step S1609).
[0082] A branch cannot declare parent-child relation
that it is a "child" until the number of undefined ports
becomes one. For example, in Fig. 13, the nodes B, C
and D recognize themselves as branches, and receive
parent-child declaration from leaf(ves) or other
branch(es). When the parent-child relation has been de-
termined between the nodes D and E and between D
and F, the node D declares parent-child relation against
the node C. The node C receives the parent-child relation
declaration from the node D and declares parent-child
relation against the node B.
[0083] If it is determined at step S1608 that there is no
undefined port, i.e., all the connection ports are recog-
nized as "children ports", the branch recognizes itself as
a root (step S1610).
[0084] For example, in Fig. 13, the node B where all
the connection ports are children ports, is recognized by
the other nodes as a root which arbitrates communication
on the 1394 network. Fig. 13 shows an example where
the node B has been determined to be a root, however,
if the parent-child relation is declared by the node B be-
fore the parent-child relation declaration by the node C,
the other node becomes a root. That is, every node can
be a root depending on timing of parent-child relation
declaration, and the node recognized as a root is not
necessarily the same node even if the network construc-
tion is the same.
[0085] As the parent-child relation has been declared
among all the connection ports, the respective nodes can
recognize the network connection construction of the
1394 network as a hierarchical structure (tree structure)
(step S1611). Note that the above-described parent node
is a higher node in the hierarchical structure, and the
child node is a lower node in the structure.

[Node ID Allocation]

[0086] Fig. 16 is a flowchart showing details of the node
ID allocation processing at step S1505. The node ID has
a bus number and a node number. In the present em-
bodiment, the respective nodes are connected on the
same bus, and the same bus number is allocated to the
nodes.
[0087] In Fig. 16, the root provides node-ID setting per-
mission to a connector port 810 having the minimum
number among the children ports connected to nodes
with unset node IDs (step S1701). When all the node IDs

of the nodes connected to the minimum-numbered child
port have been set, the root regards the child port as
setting-completed port, then provide node-ID setting per-
mission to a child port having the second minimum
number. When all the node IDs of the nodes connected
to the child port have been set by the processing at steps
S1702 to S1708, the root sets its own node ID (step
S1709). Note that the node numbers in ascending order
of 0, 1, 2, .... are allocated basically to the leaves, then
branch, and the root. Accordingly, the root has the great-
est node number.
[0088] A node that has obtained node-ID setting per-
mission determines whether or not there is a child port
including a node with unset node ID among its children
ports (step S1702), and if a child port including a node
with unset node ID is detected, provides node-ID setting
permission to the node directly connected to the child
port (step S1703).
[0089] The node that obtained the node-ID setting per-
mission at step S1703 determines whether or not there
is a child port including a node with unset node ID among
its children ports (step S1704), and if a child port including
a node with unset node ID is detected, provides node-ID
setting permission to the node directly connected to the
child port (step S1703).
[0090] Further, at step S1702 or S1704, if a child port
including a node with unset node ID is not detected, the
node sets its own node ID (step S1705). Then, the node
that has set its own node ID broadcasts a self ID packet
including information on the node ID, the connection sta-
tus of the connector ports 810 and the like (step S1706).
Note that broadcasting is transfer of a communication
packet of a node to an undefined number of nodes con-
nected to the network.
[0091] The respective nodes receive self ID packets
and recognize node numbers already allocated to the
other nodes and available node numbers. For example,
in Fig. 13, the node B as the root provides node-ID setting
permission to the node A connected to a connector port
810 having the minimum port number "#1". The node A
allocates a node number "0" to itself, sets the node ID
having the bus number and the node number, and broad-
casts a self ID packet including the node number.
[0092] If the parent node of the node that has broad-
casted the self ID packet at step S1706 is not the root,
the process returns from step S1707 to S1702, and the
parent node performs the processing at step S1702 and
the subsequent steps, to provide node-ID setting permis-
sion to a node with an unset node ID.
[0093] Further, if the parent node of the node that has
broadcasts the self ID packet at step S1706 is the root,
the process proceeds from step S1707 to S1708, at which
it is determined whether or not the node IDs of the nodes
connected to all the children ports of the root have been
set. If there is a node with an unset node ID, the root
provides node-ID setting permission to a child port with
the minimum number among children ports of the node
(step S1701). Further, when node IDs of all the nodes
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have been set, the root sets its own node ID (step S1709),
and broadcasts the self ID packet (step S1710).
[0094] By the above processing, the nodes on the 1394
network respectively allocate a node ID to themselves.

[Self ID Packet]

[0095] Fig. 17 shows the structure of a self ID packet.
The self ID packet comprises a field 1801 for storing a
node number of a node which has transmitted a self ID
packet, a field 1802 for storing information on available
transfer speed, a field 1803 indicative of presence/ab-
sence of bus management function (presence/absence
of bus manager capability or the like), a field 1804 for
storing information on electric consumption and power-
supply characteristics, and fields 1805 to 1807 for storing
information on connection statuses ("connected", "un-
connected" statuses, parent-child relations of the ports
and the like) of respective connector ports 810 with port
numbers "#0" to "#2".
[0096] A contender bit of the field 1803 becomes "1"
when the node to transmit the self ID packet has a ca-
pability to be a bus manager, otherwise, becomes "0".
The "bus manager" means a node having functions to
perform management described below based on various
information included in a self ID packet, and provide these
information to another node. The bus manager performs
bus management all over the 1394 network by these
functions:

(1) Bus power management: to manage information
as to whether or not power supply is possible via the
communication cable, whether or not power supply
is necessary, and the like, for each node.
(2) Speed information management: to manage the
maximum transfer speed among the respective
nodes from information on available transfer speeds
for the respective nodes.
(3) Topology map information management: to man-
age the network connection construction from par-
ent-child relation information of the communication
ports.
(4) Bus optimization based on the topology map in-
formation.

[0097] After the node ID setting, if a plurality of nodes
have a capability to be a bus manager, a node with the
greatest node number becomes a bus manager. That is,
if the root with the greatest node number within the 1394
network has functions to be a bus manager, the root be-
comes a bus manager. However, if the root does not
have the functions, a node having the second greatest
node number becomes a bus manager. The node that
has become the bus manager can be known by checking
the contender bit 1803 in the self ID packet broadcasted
by each node.

[Arbitration]

[0098] Figs. 18A and 18B are explanatory views show-
ing the arbitration in the 1394 network. The 1394 network
performs arbitration of bus use right prior to data transfer.
As the 1394 network is a logical bus-type network which
relays a packet sent from each node to other nodes, thus
transfers the same packet to all the nodes within the net-
work. Accordingly, to avoid packet conflict, arbitration is
necessarily performed such that only one node can trans-
mits a packet at one timing.
[0099] In Fig. 18A, nodes B and F request a bus use
right. Specifically, the nodes B and F request their parent
nodes to provide them the bus use right. The parent node
of the node B (node C) receives the request from the
node B, and relays the request to its parent node (node
D). These requests are finally sent to the root node that
performs arbitration. The root that has received the re-
quests for bus use right performs arbitration to determine
a node to be provided with the bus use right. The arbi-
tration can be performed only by the root. A node which
has dominated in the arbitration is provided with the bus
use right.
[0100] In Fig. 18B, the node F is provide with the bus
use right, and the request by the node B is rejected. The
root sends a DP (Data Prefix) packet to the node that lost
in the arbitration to notify the node that its request has
been rejected. The node notified of the rejection must
wait for the next arbitration when it can request for the
bus use right.
[0101] By the above-described arbitration, the bus use
right is controlled and managed in the 1394 network.

[Communication Cycle]

[0102] The isochronous transfer mode and asynchro-
nous transfer mode can be set time-divisionally within
each communication cycle period. Generally, the period
of communication cycle is 125 ms. Fig. 19 shows a status
where the isochronous transfer mode and asynchronous
transfer mode are mixedly performed within one period
of communication cycle.
[0103] The isochronous transfer mode is executed pri-
or to the asynchronous transfer mode, since after a cycle
start packet (CSP), an idle period (subaction gap) nec-
essary for starting the asynchronous transfer is set to be
longer than an idle period (isochronous gap) necessary
for starting the isochronous transfer. By the settings of
these different idle periods, the isochronous transfer
mode is executed prior to the asynchronous transfer
mode.
[0104] In Fig. 19, upon start of each communication
cycle, a cycle start packet (CSP) is transferred from a
predetermined node. The nodes respectively obtain the
same timing as that of other nodes by performing timing
control by the cycle start packet (CSP).
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[Isochronous Transfer Mode]

[0105] The isochronous transfer mode is a synchro-
nous-type transfer method which can be performed in a
predetermined period after the start of communication
cycle. Further, the isochronous transfer mode is neces-
sarily performed in each cycle to maintain realtime trans-
fer.
[0106] The isochronous transfer mode is appropriate
to transfer data requiring realtime transfer, especially in-
cluding moving image data and sound data including
voice information. The isochronous transfer mode is
broadcast communication different from one-to-one
communication such as the asynchronous transfer
mode. In the isochronous transfer mode, a packet trans-
mitted from a node is uniformly transferred to all the
nodes on the network. Note that acknowledgment (ack)
as a response code for reception acknowledgment does
not exist in the isochronous transfer.
[0107] In Fig. 19, a channel e (ch e), a channel s (ch
s) and a channel k (ch k) respectively indicate iso-
chronous transfer periods for the respective nodes. In
the 1394 serial bus, to discriminate a plurality of different
isochronous transfer operations, different channel num-
bers are provided to these transfer operations. Thus, the
isochronous transfer can be made among plural nodes.
Note that the channel numbers do not specify transmis-
sion destinations but merely provide logical numbers to
data.
[0108] Further, in Fig. 19, "isochronous gap" indicates
a bus idle status. When the idle status has continued for
a predetermined period, a node to perform the iso-
chronous transfer determines that the bus can be used,
and makes a request for the bus use right.
[0109] Fig. 20 shows the format of a packet transferred
in the isochronous transfer mode. Hereinbelow, the pack-
et transferred in the isochronous transfer mode will be
referred to as an "isochronous packet".
[0110] In Fig. 20, the isochronous packet comprises a
header 2101, a header CRC 2102, a data field 2103 and
a data CRC 2104.
[0111] The header 2101 has a data_length field 2105
for storing a data length of data in the data field 2103, a
tag field 2106 for storing format information of the iso-
chronous packet, a channel field 2107 for storing a chan-
nel number of the isochronous packet, a tcode field 2108
for storing a transaction code (tcode) to discriminate the
format of the packet and processing to be executed, and
an sy field 2109 for storing a synchronizing code.

[Asynchronous Transfer Mode]

[0112] The asynchronous transfer mode is asynchro-
nous-type transfer mode. The asynchronous transfer can
be performed during a period between an isochronous
transfer period and start of the next communication cycle,
i.e., before transfer of cycle start packet (CSP) of the next
communication cycle.

[0113] In the communication cycle of Fig. 19, the initial
subaction gap indicates an bus idle status. When the idle
status has continued for a predetermined period, a node
to perform the isochronous transfer determines that the
bus can be used, and makes a request for the bus use
right.
[0114] The node obtains the bus use right from the
arbitration, and transmits a packet as shown in Fig. 21
to a predetermined node. The predetermined node re-
ceives the packet, and returns the ack code or a response
packet after an acknowledge gap (ack gap).
[0115] Fig. 21 shows the format of a packet transferred
in the asynchronous transfer mode. Hereinbelow, the
packet transferred in the asynchronous transfer mode
will be referred to as an "asynchronous packet".
[0116] In Fig. 21, the asynchronous packet comprises
a header 2201, a header CRC 2202, a data field 2203
and a data CRC 2204.
[0117] The header 2201 has a destination_ID field
2205 for storing a node ID of a packet destination node,
a source_ID field 2206 for storing a node ID of a packet
source node, a t1 field 2207 for storing a label indicative
of a series of transactions, an rt field 2208 for storing a
code indicative of a retransmission status, a tcode field
2209 for storing a transaction code (tcode) to discriminate
the format of the packet and processing to be executed,
a pri field 2210 for storing a priority order, a
destination_offset field 2211 for storing a memory ad-
dress of the destination node, a data_length field 2212
for storing a data length of data in the data field, and an
extended_tcode field 2213 for storing an extended trans-
action code.
[0118] The asynchronous transfer is one-to-one com-
munication from a node to another node. A packet trans-
mitted from a source node is sent to the respective nodes
in the 1394 network. However, as each node ignores
packets other than a packet addressed to the node itself,
only the destination node reads the packet.
[0119] Note that during the asynchronous transfer, if
time to transfer the next CSP comes, the asynchronous
transfer is not forcibly suspended, but the next CSP is
transmitted after the completion of the transfer. By this
arrangement, when one communication cycle continues
for 125 ms or longer, the next communication cycle is
reduced by the extended communication cycle. Accord-
ingly, the 1394 network can maintain approximately con-
stant communication cycles.

[Preparation for Device Map Generation]

[0120] The construction and functions of the network
using the 1394 serial bus are as described above. Here-
inbelow, the outline of a method of preparation for a de-
vice map generation will be described.
[0121] To generate a device map by application soft-
ware, the 1394 serial bus comprises the following means
for obtaining the connection topology of the 1394 net-
work:
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(1) Means for reading a topology map register of a
bus manager
(2) Means for reasoning the topology from self ID
packets upon bus reset

[0122] By the above means, the topology in 1394 cable
connection order can be known from the parent-child re-
lation of the respective nodes, however, the topology of
physical positional relation cannot be known. Further,
even uninstalled ports are known.
[0123] Further, means having information to generate
a topology map as a data base other than the configura-
tion ROM may be provided. In such case, the means for
obtaining the various information depends on a protocol
for data base access, data transfer or the like.
[0124] On the other hand, the configuration ROM itself
and the function for reading the configuration ROM are
necessarily installed in a device adapted to or based on
the IEEE 1394 standard. Accordingly, by storing infor-
mation on device position, device function and the like in
the configuration ROM of the respective nodes, and pro-
viding a function to read these information from applica-
tion software, a so-called device map display function
can be realized in the application software of the respec-
tive node independent of a specific protocol for data base
access, data transfer or the like in the configuration ROM,
physical position information or function information can
be stored as node unique information, and can be used
for realizing the device map display function.
[0125] In this manner, the application software reads
the information from the configuration ROM of each node,
upon bus reset or in response to a request from a user,
and obtains the topology of the 1394 network by physical
positional relation. Further, the application software ob-
tains the function information of each node with the phys-
ical position information of the node by reading the var-
ious node information on the functions and the like, de-
scribed in the configuration ROM.
[0126] When the application software obtains the in-
formation in the configuration ROM of each node, an ap-
plication interface (API) is employed to obtain the infor-
mation in an arbitrary configuration ROM of a designated
node. By using this means, the application software on
the device on the 1394 network generates various device
maps and lists such as a physical topology map and a
map of functions of the respective nodes, in accordance
with purposes. Further, it is possible for the user to select
a device having a necessary function, by using the ap-
plication software.

[First Embodiment]

[0127] In the present embodiment, in a network using
the 1394 serial bus, function information including device
unique information is stored into the configuration ROMs
of the respective devices connected to the network.
Then, the functions of the devices are displayed utilizing
the function information stored in the configuration

ROMs, in accordance with purposes. Further, a service
as application software to search and determine a con-
nection destination device can be easily realized.

[Construction]

[0128] Fig. 22 is a block diagram showing an image
processing apparatus for performing a search and dis-
play method according to a first embodiment of the
present invention. In the image processing apparatus,
image data obtained by a digital camera or the like is
stored via a compact flash (CF) card 22 or a 1394 inter-
face 11 into a predetermined area in a hard disk (HD)
24. Then, the image data stored in the HD 24 can be
arbitrarily edited by the user by using a display 18 and a
touch panel 20. Further, the image processing apparatus
has a function to send image data via the 1394 interface
11 to a printer or the like connected to the 1394 network,
so as to print an image represented by the image data,
and a selection-candidate generation function for select-
ing a desired device on the 1394 network.
[0129] The display 18, the touch panel 20, the CF card
22, the HD 24 and the 1394 interface 11, and a controller
12 comprising a ROM 15, a RAM 16, an MPU 13, an
ASIC 14 and the like, can be freely controlled from higher
application software by drivers for these elements or firm
software.
[0130] Fig. 23 is a block diagram showing the construc-
tion of the 1394 interface 11. The 1394 interface 11 com-
prises a physical layer IC (PHY IC) 11b realizing the phys-
ical layer 811, a link layer IC (LINK IC) 11a realizing the
link layer 812 and a configuration ROM 11c. The config-
uration ROM 11c, comprising an EEPROM or the like,
which is not writable from outside via the 1394 serial bus
cannot be made but rewritable from the MPU 13 of the
controller 12.
[0131] The application software installed in the image
processing apparatus has functions of image editing,
printing, selection of a desired device on the 1394 net-
work and the like. The program code of the application
software where the above functions are programmed are
stored in a predetermined area in the ROM 15 or the HD
24, and developed on the RAM 16 for execution of pre-
determined processing.
[0132] Further, selection setting information, neces-
sary for executing a function to select a desired device
on the 1394 network, is stored in a selected setting-in-
formation storage area of the HD 24, such that even when
the power of the image processing apparatus is turned
off, previous information remains. Further, an area 16a,
used for storing a necessary variable or for temporary
status storage, is ensured in the RAM 16.

[Processing]

[0133] Fig. 24 is a flowchart showing the outline of
processing by the application software in the image
processing apparatus. When the application software is
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started, a processing selection image is displayed at step
S11. The process branches at steps S12 to S15 in ac-
cordance with a user’s selection. That is, if "selection of
device on 1394 network" is selected, "selection of device
on 1394 network" is performed at step S16. If "print" is
selected, "print processing" is performed at step S17. If
"image editing" is selected, "image editing processing"
is performed at step S18. Further, if "end" is selected,
the application software ends the process. Although not
shown in Fig. 24, other processings than the above
processings may be provided, and appropriate process-
ing may be performed in accordance the user’s selection.

•Selection of Device on Network

[0134] Fig. 25 is a flowchart showing the processing
"selection of device on 1394 network".
[0135] In the processing, a device list window showing
selection candidates as shown in Fig. 26 is displayed by
"selection-candidate update processing" (step S21) to
find new devices and "displaying candidates meeting set-
ting condition" (step S22) to display candidates meeting
the setting condition. Note that the display in Fig. 26 is
an example of device list on a setting condition "printer".
[0136] Next, the process branches in accordance with
determination at steps S23 to S25, to change the setting
condition, to display details of device included in the de-
vice list, or to switch the current application software to
another application software. Note that switching to an-
other application software means performing processing
such as printing by a selected device. Note that in any
processing, when the process returns to the main routine
as shown in Fig. 24, the setting is stored.
[0137] In Fig. 26, if changing of the setting condition is
selected by a check box in an upper left position in the
window box, "setting-condition changing processing" at
step S26 and "setting-condition storage processing" at
step S27 are performed. Further, when a check box within
a window box to display a device name is selected, "de-
vice function display processing" at step S28 is per-
formed. Thereafter, the process returns to step S22, to
perform "displaying candidates meeting setting condi-
tion" again.
[0138] Further, if printing is selected by a "Print" key
displayed below the window, "setting storing processing"
at step S29 and "application switching processing" at
step S30 are performed.
[0139] Note that if a close box in an upper right position
of the window as shown in Fig. 26 is selected, the "se-
lection of device on 1394 network" terminates, and the
process returns to the main routine as shown in Fig. 24.

•Print

[0140] Fig. 27 is a flowchart showing the processing
for selecting a device from the device list and performing
printing, corresponding to the processing at step S30 in
Fig. 25.

[0141] At step S31, to establish connection with a se-
lected device and ensure a communication channel,
LOGIN processing is performed on the selected device,
and at step S32, it is determined whether or not LOGIN
has been permitted. If LOGIN has been permitted, print
application software is operated at step S33, to select
image data for printing, and perform print processing with
the ensured communication channel. If LOGIN has not
been permitted, LOGIN processing is retried. If connec-
tion is not established, error status is displayed, and the
process returns to the routine as shown in Fig. 25.

• Update of Selection Candidate

[0142] Fig. 28 is a flowchart showing details of the "se-
lection-candidate update processing" at step S21 in Fig.
25.
[0143] A unit list table previously stored in the HD 24
is read (step S41), and device information is obtained
from configuration ROMs of all the devices connected to
the 1394 network (step S42). Then, it is determined
whether or not there is a device not registered in the unit
list table, based on the obtained device information (step
S43), and if there is an unregistered device, the informa-
tion on the device is added to the unit list table (step S44).
[0144] Further, if there is no unregistered device, it is
examined whether or not there is a device which has not
been connected to the network for a long period, among
the registered devices (step S45). If there is a device not
connected to the network for a long period, the informa-
tion on the device is deleted from the unit list table (step
S46). Note that the unconnected period used as a refer-
ence for deletion of device information from the unit list
table can be arbitrarily set. For example, it may be ar-
ranged such that such information is deleted after a pre-
determined number of bus reset operations or a prede-
termined period.
[0145] Next, if the information of an unregistered de-
vice is added to the unit list table at step S44, or if it is
determined at step S45 that there is no device uncon-
nected for a long period, a function list table covering the
contents of the configuration ROMs of the devices is read
(step S47). Next, it is examined whether or not a function
unit is added or updated in the device registered in the
unit list table (step S48). If a function unit is added or
updated, the unit list table is referred to, and the function
list table is updated based on the new function serial
number (#) and information on the function (step S49).
Then, the process returns to the routine as shown in Fig.
25.
[0146] Further, if there is no additional function unit, it
is examined whether or not there is a function unit which
has not been used for a long period (step S50). If there
is a function unit unused for a long period, the process
proceeds to step S51 to be described later. If there is no
function unit unused for a long period, the process returns
to the routine as shown in Fig. 25.
[0147] On the other hand, if the information of an un-
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used device is deleted from the unit list table at step S46,
or if there is a function unit which has not been used for
a long period, the function list table is read, then the in-
formation in the unit list table is referred to, and informa-
tion relating to the device deleted from the unit list table,
or the function serial number of the unused function unit
and information on the function are deleted (step S51).
Then the process returns to the routine as shown in Fig.
25.
[0148] Note that the details of the unit list table and the
function list table will be described later.

• Display of Selection-Candidates

[0149] Fig. 29 is a flowchart showing the "displaying
candidates meeting setting condition" at step S22 in Fig.
25. At step S61, search is performed on the devices
based on set respective search conditions, and search
results are arranged in accordance with a set priority or-
der. At step S62, selection candidates are displayed in
accordance with display setting linked to a specific
search condition, then the process returns to the routine
as shown in Fig. 25.
[0150] Fig. 26 shows an example of a window where
selection candidates, detected by search on condition
"setting 1", are displayed, in accordance with "display
setting 1" linked to a search condition "setting 1". In this
example, the results of search on condition "printer con-
nected or once-connected", as the search condition "set-
ting 1", are displayed in accordance with a display con-
dition "display in order of frequency of use" set as the
"display setting 1".
[0151] In the window box shown in Fig. 26, a check
box and "Printer" as the search condition of "setting 1"
are displayed in an upper left position. The window box
includes a plurality of device-based window boxes dis-
played in the order set on the display condition of "display
setting 1" linked to the "setting 1". For example, the top
device-based window box "Printer-1" comprises "a gen-
eral name of a specific function device and a number to
specify an individual device" (hereinbelow, simply re-
ferred to as a "function-based specific number"), a brack-
eted ([]) "user nickname", "device maker", "model" and
a check box. Note that a darkened window box such as
"Printer-2" indicates that the device has connected in the
past but not connected to the network now.
[0152] Further, in window boxes "Printer-5" and "Print-
er-3", user nicknames are not set, and device makers
and models are the same. That is, the "Printer-5" and
"Printer-3" are devices of the same model by the same
maker. These devices are discriminated only by the func-
tion-based specific numbers "Printer-5" and "Printer-3".
[0153] In this example, as the device-based window
boxes are displayed in the order of the frequency of use,
it is indicated that the frequency of use is gradually de-
creases in the order "Printer-1", "Printer-2", "Printer-5"
and "Printer-3".
[0154] Further, a device-based window box corre-

sponding to "Printer-4" is not displayed in the window box
in Fig. 26. This means that the device corresponding to
"Printer-4" has not been connected to the network for a
predetermined period or longer, or that even if it is phys-
ically connected, power is not supplied to the device and
connection information, unique setting information, de-
vice information and the like have been deleted with the
function-based specific number.

• Change of Setting Condition

[0155] In the window box in Fig. 26, if the check box in
the upper left position is checked, setting condition up-
date changing processing as shown in Figs. 31 and 31
is performed.
[0156] At step S71, a setting condition list is read, and
the process branches at steps S72 to S76, by the user’s
operation.
[0157] If a "selection priority" tag is selected, an item
of selection priority is displayed (See Fig. 32) at step S77,
and a priority is set by the user at step S78. If a position
out of the tag area is selected at step S79, the process
proceeds to step S89. Unless a position out of the tag
area is selected, the processing at steps S77 to S79 is
repeated.
[0158] Note that in Fig. 32, the example of selection-
priority tag shows priorities as selection items from the
highest priority. That is, the first priority is "hardware de-
vice function specifying information". In this case, all the
"Printer" function hardware are selected. The second pri-
ority is "location specifying information". In this case, all
the hardware in "Ogawa’s house/1F living room (this
place is represented as "A" for convenience of display)"
are selected. The third priority is "Protocol and application
service information" to select all the hardware having pro-
tocol "SBP-2" or "Thin". The fourth priority is "status of
use", the fifth priority, "record of use", and the sixth pri-
ority, "specific name". The fourth to sixth priority are set
to cover all the situations of use, all the records of use,
all the specific names.
[0159] If a "display setting" tag is selected, display set-
ting items are displayed at step S80 (See Fig. 33), and
the order of display is set by the user at step S81. If a
position out of the tag area is selected at step S82, the
process proceeds to step S89. Unless a position out of
the tag area is selected, the processing at steps S80 to
S82 is repeated.
[0160] Note that in Fig. 33, the example of display set-
ting tag shows order for displaying items. The first display
item is a set of "specific hardware type information" and
its individual identification number (n). The second dis-
play item is "location specifying information" indicating
the place "A". The third display item is "specific name",
the fourth display item, "Vendor name (VENDOR)", and
the fifth display item is "Model name (MODEL)".
[0161] If a "Other settings" tag is selected, items for
other settings are displayed at step S83 (See Fig. 34).
At step S84, function-based setting number (#) is select-
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ed by the user. If a position out of the tag area is selected
at step S85, the process proceeds to step S89. Unless
a position out of the tag area is selected, the processing
at steps S83 to S85 is repeated.
[0162] Note that in the example of the "other settings"
tag in Fig. 34, a list of setting numbers and corresponding
specific hardware type information is displayed. A cur-
rently selected "setting number 1" is indicated with an
adjacent check box in checked status.
[0163] If a "default" tag is selected, default setting items
are displayed at step S86 (See Fig. 35), and the items
are changed by the user at step S87. If a position out of
the tag area is selected at step S88, the process proceeds
to step S89. Unless a position out of the tag area is se-
lected, the processing at steps S86 to S89 is repeated.
[0164] Note that in the example of the "default" tag in
Fig. 35, various default settings are displayed. In this de-
fault example, "setting 1" is selected. As a setting image,
a single image is selected, and division of image for plac-
es (for window boxes) is selected.
[0165] Further, when an "ESC" key, for example, is
depressed, if termination of setting condition changing is
instructed from the user, the setting-condition changing
processing ends by the determination at step S76.
[0166] Next, the user is asked whether or not setting
conditions are further changed, and if the user instructs
to further change the setting conditions, the process re-
turns to step S72, otherwise, proceeds to step S90 and
the subsequent steps, to perform processing for reflec-
tion and storage of changed settings (See Fig. 35).
[0167] That is, in a setting storing dialog as shown in
Fig. 36, if "Not reflect setting change" is selected by the
user, the setting-condition changing processing is termi-
nated, and the process returns to the routine as shown
in Fig. 25. If "display while reflecting setting change" or
"display and store while reflecting setting change" is se-
lected, the contents of setting condition list on a work
memory area are updated at step S91. If "display and
store while reflecting setting change" is selected, the set-
ting condition list on the work area is stored into a storage
area 24a of the HD 24 at step S93.
[0168] When these processings have been completed,
the process returns to the routine as shown in Fig. 25.

•Display of Device Function

[0169] In the device list window displaying selection
candidates as shown in Fig. 26, if "Printer-#" is clicked,
the function of the device is displayed. Fig. 37 is a flow-
chart showing details of the device function display
processing at step S28 in Fig 25.
[0170] At step S101, the outline of the function of a
selected device is displayed (See Fig. 38). In a pop-up
window as shown in Fig. 38, "protocol and application
service information", "hardware device characteristic",
"status of use and record of use" and "specific name and
location information" are displayed.
[0171] In Fig. 38, as the "protocol and application serv-

ice information", two layer models "SBP-2/SAM2/LIPS3"
and "Thin/DPP" are displayed. The former "SBP-
2/SAM2/LIPS3" is a layer model using an SCSI SAM2
command on the lower protocol layer SBP-2 and a printer
command LIPS3 as a higher application command. The
latter "Thin/DPP" is a layer model using a lower protocol
layer Thin and a higher application command DPP. The
above two layer models are both available in connection
with a printer. More specifically, when a printer is speci-
fied and print processing is started, one of the layer mod-
els is selectively introduced in accordance with applica-
tion software. Further, in Fig. 37, as the "hardware device
characteristic", "Color LBP (color laser-beam printer)" is
displayed.
[0172] A check box on the right of each item such as
"Color LBP" means that further detailed information on
the item can be displayed. If the check box is clicked,
display of detailed function of the device is selected at
step S102, then the unit list table is referred to at step
S103, and detailed functions of the designated item is
displayed (See Fig. 39).
[0173] Fig. 39 shows a pop-up window in a case where
display of detailed functions of the item "Color LBP" is
selected. Detailed information on cassettes, printing
grade, handling of additional function and the like, are
displayed on the pop-up window.
[0174] Further, in Fig. 38, as "status of use and record
of use", the status of the printer is displayed. If a check
box adjacent to the status display "connected" is
checked, detailed connection situation and the record of
past use is displayed on the pop-up window as shown in
Fig. 40. Note that if a part of such information cannot be
displayed within the pop-up window, a triangle sign "∇"
is displayed indicating that there is undisplayed informa-
tion.
[0175] In Fig. 38, as the "specific name and location
information", the name of the printer "Susan" and the
location "Ogawa’s house/1F living" where the printer is
set are displayed. Further, If a check box adjacent to this
information is checked, the maker of the device, the de-
vice model and the like are displayed on the pop-- up
window, although not shown in Fig. 38.
[0176] Note that if a position out of the pop-up window
area is clicked, a previous pop-up window is restored or
the process returns to the routine as shown in Fig. 25.

•Selection of Device

[0177] Fig. 41 shows a display example when "Printer-
1" is finally selected. If a check box in a right position of
the "Printer-1" window box is checked, this device is se-
lected. When print processing is performed in this status,
connection is established between the device "Printer-
1", then print application software is started, to perform
a print procedure.
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•Display of Selection Candidates

[0178] Fig. 42 is an example of display of selection
candidates in "setting 1". In this example, with respect to
the display of selection candidates as shown in Fig. 26,
in the display setting tag in Fig. 33, "place specifying in-
formation" is changed to "Ogawa’s house/1F living room;
B or Ogawa’s house/2F papa’s room; A". That is, as
shown in Fig. 35, "divide image for places" is set to default
setting, the selection condition in the same setting 1 is
used, however, as the location specifying information is
separated into "1F living room" and "2F papa’s room",
the display of selection candidates is divided for loca-
tions.
[0179] It is understood from the display of selection
candidates for "papa’s room" in the setting 1 that three
printers "Printer-1", "Printer-2" and "Printer-5" are provid-
ed in "2F papa’s room". Further, it is understood from the
display of selection candidates for "1F living room" in the
setting 1 that the printer "Printer-3" is provided in "1F
living room".

[Configuration ROM]

[0180] Fig. 43 is an example of a window displaying
more detailed construction of the general-format config-
uration ROM.
[0181] In the configuration ROM, software unit infor-
mation of each device is stored in the unit directories
(Unit Directories) 1004, and node unique information, the
node dependent information directory (Node Dependent
Info Directory) 1003. Accordingly, information on trans-
port of the device, higher layer and the like is obtained
from the software unit information in the unit directories
(Unit Directories) 1004.
[0182] Further, information on functions such as printer
function and scanner function, supported by each device,
is stored in a function directory (Function Directory) 1007
as a subdirectory offset from the Root Directory 1002. In
the function directory (Function Directory) 1007, pointer
information to classification information of pre-classified
function category (Function_class entry), pointer infor-
mation to the unit directories (Unit Directories) 1004 stor-
ing the software information corresponding to the respec-
tive functions (Unit directory offset entry), and information
unique to respective functions are stored. Device capa-
bility information, i.e., information included in function in-
formation (func info.) and lower level information as
shown in Fig. 44 are also stored in this directory. Note
that Fig. 44 is an example of information of a device in-
cluded in a function list.
[0183] Each of devices according to/corresponding to
the present embodiment can store and hold location in-
formation of the node, with its node unique information,
in a predetermined format, into a position information en-
try (Position info entry) of the node dependent information
directory (Node Dependent Info Directory) 1003 of the
configuration ROM.

[0184] As shown in Fig. 43, each node can store and
hold function change information, with its node unique
information, in a predetermined format, in a function in-
formation generation entry (Function info generation en-
try) of the node dependent information directory (Node
Dependent Info directory) 1003 of the configuration
ROM.
[0185] Figs. 45 and 46 show function list tables in a
case where change information is read from the function
information generation entry (Function info generation
entry) of the node and is listed with other information,
based on function IDs.
[0186] As shown in Fig. 45, the function information
generation entry (Function info generation entry) of each
node is set to an initial value "000" after reset. The func-
tion information generation entry (Function info genera-
tion entry) is rewritable, and the value is updated with
change of the function information. That is, referring to
Figs. 45 and 46, in the "Printer-3" as an ink-jet printer,
the printer function can be changed to a scanner function
by replacing the color print head with a scanner head. At
this time, the "Printer-3" changes the function information
in its configuration ROM, and increments the Function
info generation entry from "000" to "001".
[0187] On the other hand, it is understood from another
point of view that in Fig. 45, the "Printer-3" and "Scanner-
4" have the same OUI-64 value indicative of the same
node. Further, as the "Printer-3" is available, while the
"Scanner-4" is unavailable and its function information
generation entry (Function info generation entry) is "000",
the function information is unupdated and the printer
function is available.
[0188] Next, in Fig. 46, the "Printer-3" and the "Scan-
ner-4", having the same OUI-64 value, both have the
function information generation entry (Function info gen-
eration entry) "001", meaning that the available function
has been changed to the scanner function by function
change.
[0189] Note that if a function, location and the like are
changed, update information notifying the change may
be broadcasted to other devices connected to the 1394
network. In this case, a device which has received the
update information can update the device map and the
function list table only by obtaining device information of
the device that has issued the update information.
[0190] As shown in Fig. 43, each node can store the
status of use and connection status of itself, in a prede-
termined format, into the use information entry (Use info
entry) and the connection information entry (Connection
info entry) of the node dependent information directory
(Node Dependent Info Directory) 1003 of its configuration
ROM. The status of use, connection status and record
of use of the node can be obtained by reading these
information.
[0191] As described above, the configuration ROM as
shown in Fig. 43 includes, as well as the device informa-
tion, location information stored in a position information
entry (Position info entry, status of use, connection status
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and record of use stored in the use information entry (Use
info entry) and connection information entry (Connection
info entry), protocol and application service information
stored in the unit directories (Unit Directories), function
change information stored in the function information
generation entry (Function info generation entry).
[0192] As described above, the function list table man-
aged on the HD 42 and/or RAM 16 can be updated by
reading information from the configuration ROM. Further,
the function list table as shown in Figs. 45 and 46 shows
details of information actually managed based on func-
tion IDs in hierarchical structure.
[0193] As described above, according to the present
embodiment, if printing is to be performed, a desired print-
er can be easily and quickly selected.
[0194] As described above, according to the present
embodiment, in an environment where a plurality of de-
vices are connected to a network using a 1394 serial bus
or the like, desired devices can be found and listed by
search based on conditions with priorities. Further, on
the list, as the devices can be handled with names re-
spectively unique to these devices, even if a plurality of
devices of the same model by the same maker are con-
nected to the network, the correspondence between the
displayed devices and real devices can be easily ob-
tained.
[0195] Further, upon search based on conditions with
priorities, a list of devices can be generated and displayed
by searching for devices with a plurality of items from the
highest priority and arranging the devices from a device
which meets the maximum number of items. Accordingly,
a user can easily select a device with a higher priority.
[0196] Further, as a search range can be designated,
the user can easily list up devices upon selection of de-
sired device, and efficiently select a device.
[0197] Further, upon search condition setting and dis-
play of search results, as devices can be specified by
model-based serial numbers and the numbering by the
serial numbers can be maintained for a predetermined
period, the user can use the same serial number upon
device selection, thus can easily select a device.
[0198] Further, when the device information, location
information or the like is updated, the update information
is stored in a predetermined area of the configuration
ROM. As it is unnecessary to read all the information
from the configuration ROM, the change of device func-
tion, condition or the like can be known by only reading
the update information, or reading device information,
location information or the like indicated by the update
information.
[0199] Further, when a device map is updated, if device
information of a device has been updated, the device
map can be updated only by reading the updated device
information. This reduces device map update period and
greatly reduces the network traffic.
[0200] As described above, the first embodiment pro-
vides information processing apparatus and method in a
network environment where a plurality of devices are

connected, which easily and quickly search for a desired
device. Further, the embodiment provides information
processing apparatus and method which display devices
found by search such that a user can easily recognize
the devices and easily select a device in accordance with
his/her purpose.
[0201] Further, information processing apparatus and
method, which enable recognition of devices as search
results with the same recognition method, can be provid-
ed.
[0202] Further, information processing apparatus and
method in a network environment where a plurality of
devices are connected, which enable recognition of
change of device function or the like by a simple manner,
can be provided. Further, information processing appa-
ratus and method capable of communicating update in-
formation upon change of device function or the like can
be provided.

[Second Embodiment]

[0203] Fig. 47 shows the 1394 interface in comparison
with respective layers of an OSI model often used in a
LAN. In the OSI model, a physical layer 1 and a data link
layer 2 respectively correspond to the physical layer 811
and the link layer 812 in a lower layer 4 of the 1394 in-
terface. In the 1394 interface, a transport protocol layer
5 and a presentation layer 6 as upper layers correspond
to an upper layer 3 of OSI model including a network
layer, a transport layer, a session layer and a presenta-
tion layer. Further, a LOGIN protocol 7, which is the fea-
ture of the present invention, operates between the lower
layer 4 and the transport protocol layer 5 of the 1394
interface.
[0204] In Example 1 in Fig. 47, by providing the LOGIN
protocol 7 to a device based on a serial bus protocol
(SBP-2) 8 for a peripheral device such as a printer, the
peripheral device uses a protocol based on the protocol
SBP-2 to notify a target device of data transfer with the
target device. In Example 2, with respect to a device pro-
tocol 9 specialized on the 1394 interface, by providing
the LOGIN protocol 7 to respective devices, the devices
can determine whether or not the target device supports
their protocol, with each other.
[0205] Fig. 48 shows the basic operation of the LOGIN
protocol. When a printer device executes a print task 10
from a host device, the printer device first selects one of
printer protocols A to C for data communication, based
on communication by the LOGIN protocol 7. Thereafter,
the printer device performs print data transfer in accord-
ance with the selected printer protocol. That is, upon con-
nection between the printer device which supports a plu-
rality of printer protocols and a host device, the printer
device first judges the transport protocol 5 of the host
device based on the LOGIN protocol 7, selects a printer
protocol corresponding to the transport protocol 5 of the
host device, and performs transfer/reception of print data
or commands in accordance with the selected printer pro-
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tocol, thus performs the print task 10.
[0206] Fig. 49 shows connection status in the 1394 se-
rial bus, where devices (PC12, scanner 13 and VCR 14
etc.) with the LOGIN protocol 7 are connected to a printer
11 corresponding to plurality of printer protocols. The
printer 11 can process print tasks from the respective
devices by changing the printer protocol in accordance
with the transport protocol 5 of a device that requests
connection with the printer device.
[0207] Fig. 50 shows the flow of log-in operation.

At STEP 1:

[0208]

• The host device locks a target device (a multi-proto-
col printer in this case).

• The target device examines the capability of the host
device (including the transport protocol), and the ca-
pability is stored into a register 503 (to be described
later).

• The target device sets the capability (including the
transport protocol) of the host device.

At STEP 2:

[0209]

• Print data is transferred by the protocol determined
at the STEP 1.

At STEP 3:

[0210]

• The host device disconnects the connection with the
target device.

[0211] Fig. 51 shows Command-and Status (CSR)
which is prepared by a printer as the target device so that
the LOGIN protocol is installed, including a lock register
501, a protocol register 502 and the capability register
503. These registers are provided in predetermined ad-
dresses in initial unit space in the address space of the
1394 serial bus. That is, as shown in Fig. 5, within the
48-bit address area provided to the devices, "0xFFFFF"
in the first 20-bits is called "register space", wherein a
register (CSR core) as the core of the CSR architecture
is arranged in the first 512 bytes. Note that information
common to devices connected via the bus is provided in
this register space. Further, "0-0xFFFFD" is called "mem-
ory space", and "0xFFFFE", "private space". The private
space is an address which can be freely used in the de-
vice for communication among the devices.
[0212] The lock register 501 indicates a locked status
(exclusively-used status) of a resource, with a value "0"
indicative of log-in enable status, and any value but "0",
an already-logged-in and locked status. The capability

register 503 indicates a protocol which can be set by
each bit, with a value "1" bit indicating that a correspond-
ing protocol can be set, while a value "0" bit, that a cor-
responding protocol cannot be set. The protocol register
502 indicates a currently set protocol, where the value
of a bit corresponding to the capability register 503 cor-
responding to the set protocol is "1".
[0213] Fig. 52 shows the format of a printer map (or
printer table) in a network constructed with the 1394 serial
bus. The printer map contains a unique ID, a node ID,
the status and capability of each printer node which has
returned a response. The status indicates, e.g., the con-
tent of the protocol register 502 in Fig. 51, and the capa-
bility, e.g., the content of the capability register 503 in
Fig. 51.
[0214] Fig. 53 shows the format of the unique ID of a
node in the CSR architecture. Fig. 54 shows the format
of a printer-map (Fig. 52) generation command. The com-
mand is notified to a target device by write transaction of
asynchronous packet. The command as shown in Fig.
55 is arranged in this protocol at a predetermined address
in the unit space of the target in the 1394 address space.
[0215] Fig. 55 is a flowchart showing the printer-map
generation processing performed by the host device
when a plurality of multi-protocol printers are connected
to the network.
[0216] Generally, various devices are connected to the
network. In this situation, when an initiator (host device)
tries printing, it is necessary to find nodes connected to
the printer. Further, to obtain appropriate print output, it
is very convenient to know the physical position, capa-
bility and reserve power of the printer. Then, in this em-
bodiment, the host device examines printers connected
to the same network. For example, upon print output, the
initiator (host device) obtains information on the physical
positions, the capabilities and reserve powers of the print-
ers on the network, (hereinafter also referred to as "to-
pology/capability information") and generates a printer
map in advance, then selects a target printer based on
the printer map.
[0217] Hereinbelow, the printer-map generation
processing by the host device will be described with ref-
erence to Fig. 55. First, the host device broadcasts the
printer-map generation command (Fig. 54) (step S3001)
to generate the printer map (Fig. 52), and becomes into
waiting status to wait for reception of response com-
mands from the printers as target devices (step S3002).
[0218] When the host device receives the response
commands from the target devices, it reads the contents
of the protocol register 502 and the capability register
503 of the target devices which returned the response
commands (step S3003). Then, the host device gener-
ates a printer map for the printers currently constructing
the network (step S3004), based on the information ob-
tained at step S3003.
[0219] Fig. 56 is a flowchart showing processing in the
target device corresponding to the printer-map genera-
tion processing by the host device, i.e., the printer. First,

33 34 



EP 0 949 782 B1

19

5

10

15

20

25

30

35

40

45

50

55

the power of the printer is turned on, then the printer
presents its status and capability (step S3101). More spe-
cifically, the printer sets the protocol register 502 and the
capability register 503 in accordance with the current ca-
pability and status. Accordingly, the change of the status
and the capability within the printer is reflected on the
status and capability presented at this step.
[0220] Next, the printer becomes into waiting status to
wait for reception of the printer-map generation com-
mand from the host device (step S3102). Then, when the
printer receives the printer-map generation command
from the host device, returns the response command to
the host device (step S3103).
[0221] Fig. 57 is a flowchart showing the LOGIN
processing in the host device. To start the LOGIN
processing, the printer-map generation processing (step
S600) shown in Fig. 55 is performed, then data of a login
target device, i.e., data in the lock register 501, the pro-
tocol register 502 and the capability register 503 of the
printer is checked by read transaction. At this time, it is
checked from the data in the capability register 503
whether or not a protocol device used by the host device
is supported by the target device (step S601). If the pro-
tocol of the host device is not supported by the target
device, the LOGIN processing is stopped at the next step
S602. Further, if the data in the lock register 501 is not
"0", it is regarded that another device logs-in the target
device and the LOGIN processing is stopped. If the data
value of the lock register 501 is "0", it is determined that
the LOGIN processing can be performed now (step
S602).
[0222] If the LOGIN processing can be performed, re-
source-lock processing is started, to write a value "1" into
the lock register 501 to set LOGIN (step S603). In this
status, the target device is locked, and it is not controlled
from another device. Further, the register change cannot
be made.
[0223] In the status where the resource of the target
device is locked as described above, a protocol is set.
The printer as the target device, supporting a plurality of
printer protocols, must be informed of a protocol available
for the host device before it receives print data. In the
present embodiment, the available protocol is notified to
the printer by setting a corresponding bit in the protocol
register 502 of the printer by write transaction by the host
device (step S604).
[0224] At this point, as the protocol to be used by the
host device for communication is notified to the target
device and the target device is in locked status, the host
device currently logs-in the target device performs data
transmission, i.e., transmission of print data in this case
(step S605).
[0225] When the data transmission has been complet-
ed, the host device clears the lock register 501 and the
capability register 503 of the target device, whereby logs-
out from the printer (step S606).
[0226] Fig. 58 is a flowchart showing the LOGIN
processing in the printer. The printer first performs the

printer-map generation processing (step S700) as shown
in Fig. 56, then becomes into waiting status to wait for
log-in from the host device. As a print request from the
host device is started by reading the lock register 501,
the protocol register 502 and the capability register 503
of the printer, the registers must be always readable from
another device. In this example, the host device to per-
form printing has locked the printer (step S701).
[0227] The printer waits for notification of available pro-
tocol from the host device (step S702). The printer, in
locked status, waits for the notification of protocol to be
used, so as to prevent the data in the protocol register
502 from being rewritten by a request from another device
during the LOGIN processing.
[0228] When the notification of protocol to be used is
received (step S703), the printer switches its protocol to
the notified protocol (steps S704, S707 and S708), and
performs communication in accordance with the protocol
used by the host device (steps S705, S707 and S708).
[0229] When the communication has been completed,
the printer checks that the lock register 501 and the ca-
pability register 503 have been cleared (step S710), and
returns to the log-in waiting status (step S701).

[Third Embodiment]

[0230] Next, a third embodiment of the present inven-
tion will be described. In the second embodiment, as de-
scribed with reference to Figs. 55 and 56, when a plurality
of printers are connected to a network, a host device
generates a printer map on the printers connected to the
network, and selects a target printer based on the printer
map. In the third embodiment, in a case where a host
device and a printer support a plurality of protocols on a
network, further, a plurality of printers each supporting a
plurality of protocols are connected to the network, the
host device examines protocols available for the respec-
tive printers, and determines a protocol supported by the
greatest number of printers, as a protocol to be used.
[0231] Note that the processing in the third embodi-
ment is the same as that in the second embodiment ex-
cept the processing shown in Figs. 55 and 56, therefore,
detailed explanation of the processing in the second em-
bodiment will be omitted, and hereinbelow, only the dif-
ference from the second embodiment will be described.
[0232] Fig. 59 is a flowchart showing the printer-map
generation processing by the host device according to
the sixth embodiment. Fig. 60 is a flowchart showing
processing corresponding to that in Fig. 59. Note that the
steps identical to those in Figs. 55 and 56 have the same
step numbers and detailed explanations of these steps
will be omitted.
[0233] The processing in Fig. 59 is performed at step
S600 in the LOGIN processing in the host device shown
in Fig. 57. The processing in Fig. 60 is performed at step
S700 in the LOGIN processing in the printer shown in
Fig. 58.
[0234] As described above, both initiator (host device)
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and target device (printer) support a plurality of protocols,
further, a plurality of printers each supporting a plurality
of protocols are connected to the same network. In this
case, the initiator and the target devices must use the
same protocol. To determine a protocol to be used, the
initiator examines protocols available for the respective
printers, and determines a protocol supported by the
greatest number of printers as a protocol to be used. This
processing is referred to as majority decision processing.
In this manner, by performing the majority decision
processing in the situation where a number of protocols
are available, the types of protocols to be actually used
is reduced. As a result, load due to protocol switching by
the initiator can be reduced.
[0235] Next, the printer-map generation processing by
the initiator (host device) and the target device (printer),
and the majority decision processing by the initiator will
be described with reference to Figs. 59 and 60.
[0236] When the printer-map generation has been
completed (step S3004), the host device examines pro-
tocols available for the multi-protocol printers currently
connected to the network, based on the generated printer
map, and selects a protocol supported by the greatest
number of printers (step S3005). Then the host device
notifies the respective printers of the selected protocol
as a protocol notification command (step S3006).
[0237] On the other hand, the printer returns a re-
sponse to the printer-map generation command to the
host device (step S3103), and becomes in a waiting sta-
tus to wait for reception of the notification command in-
dicating the protocol to be used, from the host device
(step S3104). When the printer receives the protocol no-
tification command from the host device, it returns a re-
sponse to the notification command to the host device,
and sets the notified protocol to be used (step S3105).

[Fourth Embodiment]

[0238] Fig. 61 shows the operation according to a
fourth embodiment of the present invention. Compared
with the second embodiment as shown in Fig. 48, the
fourth embodiment is applicable to a device having a pro-
tocol D in which the LOGIN protocol 7 is not installed.
That is, to assure the device only corresponding to the
conventional protocol D (e.g., AV/C protocol) of print op-
eration, as well as devices having the LOGIN protocol 7,
the printer side has the protocol D.
[0239] In this case, if the printer recognizes, by a print
request performed at the beginning of connection, that
the host device does not correspond to the LOGIN pro-
tocol 7, the printer tries communication with the host de-
vice by using the protocol D, and if the communication
can be established, the printer executes the print task 10
in accordance with the protocol D.
[0240] Fig. 62 shows the IEEE 1394 serial interface
according to the fourth embodiment in comparison with
the OSI model. Example 3 uses, as a model, an AV device
15 based on the AV/C protocol. In the AV device 15, the

LOGIN protocol 7 is not installed. Example 4 uses, as a
model, a scanner 16, in which the LOGIN protocol 7 is
not installed, but a non-standard protocol for scanner is
installed.
[0241] That is, regarding a device in which the LOGIN
protocol 7 is not installed, if the printer can perform com-
munication using the protocol of the device, the printer
can perform print task from the device. This increases
the types of devices that can use the printer.

[Fifth Embodiment]

[0242] As described with reference to Figs. 56 and 57,
the above-described second embodiment provides a
technique, in a network where various devices including
a plurality of printers are connected to a 1394 serial bus,
to enable a host device (initiator) to generate a printer
map of the respective printers as target devices, and se-
lect a target printer.
[0243] In the present embodiment, a printer as an out-
put device on the network is regarded as a host device,
and image input devices such as a digital video camera,
a digital still camera, a scanner, a monitor, a computer
and the like, are regarded as target devices. Accordingly,
provided is a technique enabling the printer to generate
a map of the image input devices corresponding to the
above-described printer map to login an image input de-
vice and obtain image information, and select a target
image input device based on the generated map.
[0244] Note that in the present embodiment, process-
ings other than the printer-map generation processing in
Fig. 56 and the LOGIN processing in Fig. 57 are identical
to those in the second embodiment, therefore, detailed
description of the corresponding processings will be omit-
ted, and only the difference from the second embodiment
will be described.
[0245] Generally, various devices are connected to the
network. In this situation, for communication between a
printer (initiator) and an image input device as a target
device, the printer must recognize a device correspond-
ing to the target image input device. Further, to obtain
appropriate print output, it is convenient to preliminarily
recognize the physical position (location), capability and
reserve power of an image input device corresponding
to the desired print output.
[0246] Then, the printer as the initiator examines image
input devices on the same network in advance. More
specifically, the printer obtains information on the phys-
ical positions, the capabilities and reserve powers (topol-
ogy/capability information) of the image input devices,
by examining the image input devices on the network in
advance, and generates a map corresponding to the
printer map as shown in Fig. 52. Then the printer selects
a target image input device based on the map.
[0247] Upon generation of image input device map, as
shown in Fig. 63, the printer broadcasts a command to
generate a map (generation command) (step S3401).
The generation command is transmitted to all the devices
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on the network. Then the printer waits for responses (re-
sponse commands) from devices including the image in-
put devices on the network (step S3402).
[0248] When the printer receives the response com-
mands from the devices including the image input devic-
es, it reads the contents of the protocol register 502 and
the capability register 503 of the image input devices
which returned the response commands (step S3403).
By the information, the printer recognizes the capabilities,
statuses and the like of the image input devices.
[0249] Then, the printer generates a map of the image
input devices currently existing on the network (step
S3404), based on the information obtained at step
S3403. Then the process ends.
[0250] Fig. 64 is a flowchart showing processing in the
target device that has received the generation command
from the above-described printer, i.e., the image input
device.
[0251] First, immediately after the power of the image
input device is turned on, the image input device presents
its status and capability. More specifically, the image in-
put device sets the protocol register 502 and the capa-
bility register 503 in accordance with the current capa-
bility and status. Accordingly, change in the status and
the capability within the device is reflected on the status
and capability presented at this step S3501.
[0252] Next, the image input device waits for reception
of the map generation command from the printer (step
S3502). When the image input device receives the map
generation command from the printer, it returns the re-
sponse command to the printer (step S3503). Then the
process ends.
[0253] As described above, when the printer has gen-
erated the map of image input devices, the LOGIN
processing as shown in Figs. 57 and 58 is performed. As
a result, the printer performs print-outputs image infor-
mation obtained from an image input device selected
from the image input devices on the network.
[0254] Note that in the above embodiments, the net-
work is constructed by using the IEEE 1394 serial bus,
however, the present invention is not limited to the 1394
serial bus. For example, the present invention is appli-
cable to a network constructed by using an arbitrary serial
interface such as a Universal Serial Bus (USB).
[0255] Further, as a host device, a computer, a digital
still camera, a digital video camera, a scanner, a DVD,
a Set-top-Box, a digital television unit, a conference cam-
era, a digital video recorder, a combination unit including
these devices and the like can be employed. On the other
hand, as a target device, a monitor, a computer, a storage
device, a Set-top-Box, a printer, a combination unit in-
cluding these devices and the like can be employed.
[0256] Further, in the printer map generation per-
formed at step S600 in Fig. 57, step S700 in Fig. 58 and
step S3004 in Fig. 59, and the map generation performed
at step S3404 in Fig. 63, the topology connection status
is examined, and a map as shown in Fig. 52 is generated.
By obtaining such topology connection status, a protocol

to be actually used is determined, not simply by majority
decision, but in consideration of the topology connection
status.
[0257] Further, in the above embodiments, the respec-
tive devices on the network are devices to output or input
image data, however, the present invention is not limited
to this arrangement. For example, it may be arranged
such that an arbitrary device among devices on the net-
work is a device not related to image-data output/input,
and it has a function to simply detect the status on the
network and examine relation between other devices and
the network.
[0258] As described above, according to the second
to fifth embodiment, information processing apparatus
and method with high versatility, which avoid limitation
on a communication protocol by a target device upon
communication between a host device and the target de-
vice, can be provided. Especially, the versatility can be
extremely increased since protocols for plural types of
target devices (printers, image input devices and the like)
can be handled.
[0259] Further, optimum output (printer output and the
like) can be easily obtained since a target device corre-
sponding to or more suitable for a purpose can be se-
lected by examining target devices connected to the
same network,. Especially, a printer appropriate for print
output (a first type of target device) can be selected, and
further, an image input device appropriate to the printer
(a second type of target device based on the first type of
device as a host device) can be selected. Accordingly,
extremely excellent print output can be obtained.
[0260] Further, even if many protocols are available,
the number of types of actually-used protocols can be
reduced by selecting a protocol supported by the most
target devices from those protocols. Accordingly, the load
on the host device due to protocol switching can be re-
duced.
[0261] The present invention can be applied to a sys-
tem constituted by a plurality of devices (e.g., host com-
puter, interface, reader, printer) or to an apparatus com-
prising a single device (e.g., copy machine, facsimile).
[0262] Further, the object of the present invention can
be also achieved by providing a storage medium storing
program code for performing the aforesaid processes to
a system or an apparatus, reading the program code with
a computer (e.g., CPU, MPU) of the system or apparatus
from the storage medium, then executing the program.
[0263] In this case, the program code read from the
storage medium realizes the functions according to the
embodiments, and the storage medium storing the pro-
gram code constitutes the invention.
[0264] Further, the storage medium, such as a floppy
disk, a hard disk, an optical disk, a magneto-optical disk,
CD-ROM, CD-R, a magnetic tape, a non-volatile type
memory card, and ROM can be used for providing the
program code.
[0265] Furthermore, besides aforesaid functions ac-
cording to the above embodiments are realized by exe-
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cuting the program code read by a computer, the present
invention includes a case where an OS (operating sys-
tem) or the like working on the computer performs a part
or entire processes in accordance with designations of
the program code and realizes functions according to the
above embodiments.
[0266] Furthermore, the present invention also in-
cludes a case where, after the program code read from
the storage medium is written in a function expansion
card which is inserted into the computer or in a memory
provided in a function expansion unit which is connected
to the computer, CPU or the like contained in the function
expansion card or unit performs a part or entire process
in accordance with designations of the program code and
realizes functions of the above embodiments.
[0267] The present invention is not limited to the above
embodiments and various changes and modifications
can be made within the scope of the present invention.
Therefore, to appraise the public of the scope of the
present invention, the following claims are made.
[0268] In the embodiments described the programma-
ble processing apparatus 12 can be programmed to op-
erate in accordance with programming instructions input,
for example, as data stored on a data storage medium,
such as disk and/or as a signal input to the processing
apparatus 12, for example from a remote database, over
a datalink (not shown) such as the Internet, and/or en-
tered by a user via a user input device.

Claims

1. An information processing apparatus comprising ac-
quisition means (11) for acquiring device information
from a memory of a device, wherein the device in-
formation is related to the device,
comprising:

setting means (12) for setting search conditions
for searching for devices and a priority order of
the devices meeting the set search conditions;
and
control means (12) for generating a list of devic-
es meeting the set search conditions, in the set
priority order,
based on the device information acquired by
said acquisition means.

2. The apparatus according to claim 1, wherein in said
list, names respectively unique to the devices are
used.

3. The apparatus according to claim 1, wherein said
device information includes at least information in-
dicative of location of the device and information in-
dicative of hierarchical position of the device.

4. The apparatus according to claim 1, wherein said

device information includes at least capability infor-
mation indicative of capability of the device.

5. The apparatus according to claim 4, wherein said
capability information includes at least information
on a range of handled capability information, transfer
capability information in function-based communica-
tion, and function-based application capability infor-
mation.

6. The apparatus according to claim 5, wherein said
transfer capability information in function-based
communication is information indicative of commu-
nication protocols of the device, and information in-
dicating whether or not a plurality of communication
protocols can be simultaneously supported or infor-
mation indicative of use priority of the protocols.

7. The apparatus according to claim 1, wherein said
device information includes at least function infor-
mation indicative of a function of the device.

8. The apparatus according to claim 7, wherein the
function of the device indicated by said function in-
formation includes at least one of a printer function,
a facsimile function, a still camera function, a video
camera function, a video tuner function, a monitor
function, an audio visual device function, a digital
video disk function, a scanner function, a copying
function, a personal computer function and a gate-
way function.

9. The apparatus according to claim 1, wherein said
device information includes at least information in-
dicative of status of use of the device.

10. The apparatus according to claim 1, wherein said
device information includes at least connection sta-
tus of the device.

11. The apparatus according to claim 1, wherein said
device information is stored in a configuration ROM
area of said memory.

12. The apparatus according to claim 1, further compris-
ing display means for displaying said list.

13. The apparatus according to claim 1, wherein the set-
ting means is also configured to set a search range
and wherein the control means acquires the device
information within the set search range by using said
acquisition means.

14. The apparatus according to any preceding claim,
wherein the acquisition means is for acquiring device
information from a memory of a device connected to
a serial bus wherein the device information is read
only through the serial bus, and
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wherein the setting means is for setting search con-
ditions for searching for devices connected to said
serial bus.

15. The apparatus according to claim 14, wherein in said
list, model-based serial numbers of the devices are
used.

16. The apparatus according to claim 15, wherein in said
list, among the devices with said serial numbers, said
serial number of a device connected to said serial
bus after reset of said serial bus is not changed.

17. The apparatus according to claim 15, wherein in said
list, said serial numbers of the devices are not
changed, even if a device disconnected from said
serial bus after reset of said serial bus exists, in a
predetermined numbers of bus reset operations.

18. The apparatus according to claim 15, wherein in said
list, said serial numbers of the devices are not
changed, even if a device disconnected from said
serial bus after reset of said serial bus exits, for a
predetermined period.

19. The apparatus according to claim 12, wherein if a
device is selected from said list displayed by said
display means, said control means causes said dis-
play means to display detailed information of the se-
lected device.

20. The apparatus according to claim 19, wherein infor-
mation indicative of location of the device included
in said device information is displayed.

21. The apparatus according to claim 19, wherein infor-
mation indicative of capability of the device included
in said device information is displayed.

22. The apparatus according to claim 19, wherein infor-
mation indicative of a function of the device included
in said device information is displayed.

23. The apparatus according to claim 19, wherein trans-
port information of the device included in said device
information is displayed.

24. The apparatus according to claim 19, wherein infor-
mation indicative of status of use of the device in-
cluded in said device information is displayed.

25. The apparatus according to claim 19, wherein infor-
mation indicative of connection status of the device
included in said device information is displayed.

26. An information processing method comprising the
step of acquiring device information from a memory
of a device, wherein the device information is related

to the device, comprising the steps of:

setting search conditions for searching for de-
vices and a priority order of the devices meeting
the set search conditions; and
generating a list of devices meeting the set
search conditions, in the set priority order, based
on the device information acquired in said ac-
quisition step.

27. An information processing method according to
claim 26, wherein the device information is acquired
from a memory of a device connected to a serial bus,
wherein the device information is read only through
the serial bus, and wherein the search conditions are
set for searching for devices connected to said serial
bus.

28. An information processing method according to
claim 26, wherein a search range is also set in the
setting step and device information within the set
search range is acquired in said acquisition step.

29. A computer programme which on execution by a pro-
grammable processing apparatus causes the pro-
grammable processing apparatus to perform the
method as set out in any one of claims 26 to 28.

30. A signal conveying a computer programme accord-
ing to claim 29.

Patentansprüche

1. Informationsverarbeitungsvorrichtung, die eine Er-
fassungseinrichtung (11) zum Erfassen von Geräte-
information aus einem Speicher eines Geräts um-
fasst, wobei sich die Geräteinformation auf das Ge-
rät bezieht, und die Vorrichtung umfasst:

eine Einstellungseinrichtung (12) zum Einstel-
len von Suchbedingungen zum Suchen nach
Geräten und einer Prioritätsreihenfolge der die
eingestellten Suchbedingungen erfüllenden
Geräte; sowie
eine Steuerungseinrichtung (12) zum Erzeugen
einer Liste von die eingestellten Suchbedingun-
gen erfüllenden Geräten in der eingestellten Pri-
oritätsreihenfolge basierend auf der durch die
Erfassungseinrichtung erfassten Geräteinfor-
mation.

2. Vorrichtung nach Anspruch 1,
wobei in der Liste Namen verwendet werden, die
jeweils eindeutig für die Geräte sind.

3. Vorrichtung nach Anspruch 1,
wobei die Geräteinformation mindestens Informati-
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on über einen Ort des Geräts und Information über
eine Hierarchieposition des Geräts beinhaltet.

4. Vorrichtung nach Anspruch 1,
wobei die Geräteinformation mindestens Fähigkeit-
sinformation über Fähigkeit des Geräts beinhaltet.

5. Vorrichtung nach Anspruch 4,
wobei die Fähigkeitsinformation mindestens Infor-
mation zu einem Bereich gehandhabter Fähigkeits-
information, Übertragungsfähigkeitsinformation für
funktionsbasierte Kommunikation, und Fähigkeitsin-
formation zu funktionsbasierten Anwendungen be-
inhaltet.

6. Vorrichtung nach Anspruch 5,
wobei die Übertragungsfähigkeitsinformation für
funktionsbasierte Kommunikation Information über
Kommunikationsprotokolle des Geräts ist, sowie In-
formation, die angibt, ob mehrere Kommunikations-
protokolle gleichzeitig unterstützt werden können
oder nicht, oder Information über Verwendungspri-
orität der Protokolle ist.

7. Vorrichtung nach Anspruch 1,
wobei die Geräteinformation mindestens Funktions-
information über eine Funktion des Geräts beinhal-
tet.

8. Vorrichtung nach Anspruch 7,
wobei die durch die Funktionsinformation angege-
bene Funktion des Geräts mindestens eine aus einer
Druckerfunktion, einer Faxfunktion, einer Standbild-
kamerafunktion, einer Videokamerafunktion, einer
Videotunerfunktion, einer Monitorfunktion, einer
Funktion als audiovisuelles Gerät, einer Funktion als
digitale Videodisk, einer Scannerfunktion, einer Ko-
pierfunktion, einer Funktion als Personal Computer,
sowie einer Gateway-Funktion beinhaltet.

9. Vorrichtung nach Anspruch 1,
wobei die Geräteinformation mindestens Informati-
on über einen Benutzungsstatus des Geräts bein-
haltet.

10. Vorrichtung nach Anspruch 1,
wobei die Geräteinformation mindestens einen Ver-
bindungsstatus des Geräts beinhaltet.

11. Vorrichtung nach Anspruch 1,
wobei die Geräteinformation in einem Konfigurati-
ons-ROM-Gebiet des Speichers gespeichert wird.

12. Vorrichtung nach Anspruch 1,
weiterhin umfassend eine Anzeigeeinrichtung zum
Anzeigen der Liste.

13. Vorrichtung nach Anspruch 1,

wobei die Einstellungseinrichtung ebenso konfigu-
riert ist, einen Suchbereich einzustellen und wobei
die Steuerungseinrichtung die Geräteinformation in-
nerhalb des eingestellten Suchbereichs durch Ver-
wenden der Erfassungseinrichtung erfasst.

14. Vorrichtung nach einem der vorangegangenen An-
sprüche,
wobei die Erfassungseinrichtung zum Erfassen von
Geräteinformation aus einem Speicher eines mit ei-
nem seriellen Bus verbundenen Geräts dient, wobei
die Geräteinformation nur durch den seriellen Bus
gelesen wird, und
wobei die Einstellungseinrichtung zum Einstellen
von Suchbedingungen zum Suchen nach mit dem
seriellen Bus verbundenen Geräten dient.

15. Vorrichtung nach Anspruch 14,
wobei in der Liste modellbasierte Seriennummern
der Geräte verwendet werden.

16. Vorrichtung nach Anspruch 15,
wobei in der Liste unter den Geräten mit den Seri-
ennummern die Seriennummer eines mit dem seri-
ellen Bus verbundenen Geräts nach Rückstellen des
seriellen Busses nicht geändert wird.

17. Vorrichtung nach Anspruch 15,
wobei in der Liste die Seriennummern der Geräte
für eine vorbestimmte Anzahl von Busrückstellope-
rationen nicht geändert werden, selbst wenn nach
Rückstellen des seriellen Busses ein vom seriellen
Bus getrenntes Gerät vorhanden ist.

18. Vorrichtung nach Anspruch 15,
wobei in der Liste die Seriennummern der Geräte
für eine vorbestimmte Zeitspanne nicht geändert
werden, selbst wenn nach Rückstellen des seriellen
Busses ein vom seriellen Bus getrenntes Gerät vor-
handen ist.

19. Vorrichtung nach Anspruch 12,
wobei die Steuerungseinrichtung bewirkt, falls ein
Gerät aus der durch die Anzeigeeinrichtung ange-
zeigten Liste ausgewählt wird, dass die Anzeigeein-
richtung detaillierte Information des ausgewählten
Geräts anzeigt.

20. Vorrichtung nach Anspruch 19,
wobei in der Geräteinformation enthaltene Informa-
tion über den Ort des Geräts angezeigt wird.

21. Vorrichtung nach Anspruch 19,
wobei in der Geräteinformation enthaltene Informa-
tion über Fähigkeiten des Geräts angezeigt wird.

22. Vorrichtung nach Anspruch 19,
wobei in der Geräteinformation enthaltene Informa-
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tion über eine Funktion des Geräts angezeigt wird.

23. Vorrichtung nach Anspruch 19,
wobei in der Geräteinformation enthaltene Transpor-
tinformation des Geräts angezeigt wird.

24. Vorrichtung nach Anspruch 19,
wobei in der Geräteinformation enthaltene Informa-
tion über den Benutzungsstatus des Geräts ange-
zeigt wird.

25. Vorrichtung nach Anspruch 19,
wobei in der Geräteinformation enthaltene Informa-
tion über den Verbindungsstatus des Geräts ange-
zeigt wird.

26. Informationsverarbeitungsverfahren, umfassend
den Schritt zum Erfassen von Geräteinformation aus
einem Speicher eines Geräts, wobei sich die Geräte-
information auf das Gerät bezieht, und das Verfah-
ren die folgenden Schritte umfasst:

Einstellen von Suchbedingungen zum Suchen
nach Geräten und einer Prioritätsreihenfolge
der die eingestellten Suchbedingungen erfüllen-
den Geräte; sowie
Erzeugen einer Liste von die eingestellten Such-
bedingungen erfüllenden Geräten in der einge-
stellten Prioritätsreihenfolge basierend auf der
im Erfassungsschritt erfassten Geräteinformati-
on.

27. Informationsverarbeitungsverfahren nach Anspruch
26,
wobei die Geräteinformation aus einem Speicher ei-
nes mit einem seriellen Bus verbundenen Geräts er-
fasst wird, wobei die Geräteinformation nur durch
den seriellen Bus gelesen wird, und wobei die Such-
bedingungen zum Suchen nach mit dem seriellen
Bus verbundenen Geräten eingestellt werden.

28. Informationsverarbeitungsverfahren nach Anspruch
26,
wobei im Einstellungsschritt auch ein Suchbereich
eingestellt wird und Geräteinformation innerhalb des
eingestellten Suchbereichs im Erfassungsschritt er-
fasst wird.

29. Computerprogramm, das bei Ausführung durch eine
programmierbare Verarbeitungsvorrichtung be-
wirkt, dass die programmierbare Verarbeitungsvor-
richtung das Verfahren nach einem der Ansprüche
26 bis 28 durchführt.

30. Signal, das ein Computerprogramm nach Anspruch
29 befördert.

Revendications

1. Appareil de traitement d’informations comprenant un
moyen d’acquisition (11) pour acquérir des informa-
tions de dispositif à partir d’une mémoire d’un dis-
positif, dans lequel les informations de dispositif sont
liées au dispositif, comprenant :

un moyen d’établissement (12) pour établir des
conditions de recherche pour rechercher des
dispositifs et un ordre de priorité des dispositifs
répondant aux conditions de recherche
établies ; et
un moyen de commande (12) pour générer une
liste de dispositifs répondant aux conditions de
recherche établies, dans l’ordre de priorité éta-
bli, sur la base des informations de dispositif ac-
quises par ledit moyen d’acquisition.

2. Appareil selon la revendication 1, dans lequel dans
ladite liste, des noms respectivement propres aux
dispositifs sont utilisés.

3. Appareil selon la revendication 1, dans lequel lesdi-
tes informations de dispositif comportent au moins
des informations indiquant un emplacement du dis-
positif et des informations indiquant une position hié-
rarchique du dispositif.

4. Appareil selon la revendication 1, dans lequel lesdi-
tes informations de dispositif comportent au moins
des informations de capacité indiquant une capacité
du dispositif.

5. Appareil selon la revendication 4, dans lequel lesdi-
tes informations de capacité comportent au moins
des informations sur une plage d’informations de ca-
pacité traitées, d’informations de capacité de trans-
fert dans une communication basée sur des fonc-
tions et d’informations de capacité d’application ba-
sée sur des fonctions.

6. Appareil selon la revendication 5, dans lequel lesdi-
tes informations de capacité de transfert dans une
communication basée sur des fonctions sont des in-
formations indiquant des protocoles de communica-
tion du dispositif, et des informations indiquant si une
pluralité de protocoles de communication peuvent
être supportés simultanément ou non ou des infor-
mations indiquant une priorité d’utilisation des pro-
tocoles.

7. Appareil selon la revendication 1, dans lequel lesdi-
tes informations de dispositif comportent au moins
des informations de fonction indiquant une fonction
du dispositif.

8. Appareil selon la revendication 7, dans lequel la

47 48 



EP 0 949 782 B1

26

5

10

15

20

25

30

35

40

45

50

55

fonction du dispositif indiquée par lesdites informa-
tions de fonction comporte au moins l’une parmi une
fonction d’imprimante, une fonction de télécopie,
une fonction d’appareil photo, une fonction de ca-
méra vidéo, une fonction de syntoniseur vidéo, une
fonction de dispositif de surveillance, une fonction
de dispositif audiovisuel, une fonction de disque vi-
déonumérique, une fonction de numériseur, une
fonction de reproduction, une fonction d’ordinateur
personnel et une fonction de passerelle.

9. Appareil selon la revendication 1, dans lequel lesdi-
tes informations de dispositif comportent au moins
des informations indiquant un état d’utilisation du dis-
positif.

10. Appareil selon la revendication 1, dans lequel lesdi-
tes informations de dispositif comportent au moins
un état de connexion du dispositif.

11. Appareil selon la revendication 1, dans lequel lesdi-
tes informations de dispositif sont stockées dans une
zone de mémoire morte (ROM) de configuration de
ladite mémoire.

12. Appareil selon la revendication 1, comprenant en
outre un moyen d’affichage pour afficher ladite liste.

13. Appareil selon la revendication 1, dans lequel le
moyen d’établissement est également configuré
pour établir une plage de recherche et dans lequel
le moyen de commande acquiert les informations de
dispositif dans la plage de recherche établie en uti-
lisant ledit moyen d’acquisition.

14. Appareil selon l’une des revendications précéden-
tes, dans lequel le moyen d’acquisition est destiné
à acquérir des informations de dispositif à partir
d’une mémoire d’un dispositif connecté à un bus en
série, dans lequel les informations de dispositif sont
lues seulement par l’intermédiaire du bus en série, et
dans lequel le moyen d’établissement est destiné à
établir des conditions de recherche pour rechercher
des dispositifs connectés audit bus en série.

15. Appareil selon la revendication 14, dans lequel dans
ladite liste, des numéros de série à base de modèles
des dispositifs sont utilisés.

16. Appareil selon la revendication 15, dans lequel dans
ladite liste, parmi les dispositifs avec lesdits numéros
de série, ledit numéro de série d’un dispositif con-
necté audit bus en série après réinitialisation dudit
bus en série ne change pas.

17. Appareil selon la revendication 15, dans lequel dans
ladite liste, lesdits numéros de série des dispositifs
ne changent pas, même si un dispositif déconnecté

dudit bus en série après réinitialisation dudit bus en
série existe, dans un nombre prédéterminé d’opéra-
tions de réinitialisation de bus.

18. Appareil selon la revendication 15, dans lequel dans
ladite liste, lesdits numéros de série des dispositifs
ne changent pas, même si un dispositif déconnecté
dudit bus en série après réinitialisation dudit bus en
série existe, pendant une période prédéterminée.

19. Appareil selon la revendication 12, dans lequel si un
dispositif est sélectionné à partir de ladite liste affi-
chée par ledit moyen d’affichage, ledit moyen de
commande amène ledit moyen d’affichage à afficher
des informations détaillées du dispositif sélectionné.

20. Appareil selon la revendication 19, dans lequel des
informations indiquant un emplacement du dispositif
incluses dans lesdites informations de dispositif sont
affichées.

21. Appareil selon la revendication 19, dans lequel des
informations indiquant une capacité du dispositif in-
cluses dans lesdites informations de dispositif sont
affichées.

22. Appareil selon la revendication 19, dans lequel des
informations indiquant une fonction du dispositif in-
cluses dans lesdites informations de dispositif sont
affichées.

23. Appareil selon la revendication 19, dans lequel des
informations de transport du dispositif incluses dans
lesdites informations de dispositif sont affichées.

24. Appareil selon la revendication 19, dans lequel des
informations indiquant un état d’utilisation du dispo-
sitif incluses dans lesdites informations de dispositif
sont affichées.

25. Appareil selon la revendication 19, dans lequel des
informations indiquant un état de connexion du dis-
positif incluses dans lesdites informations de dispo-
sitif sont affichées.

26. Procédé de traitement d’informations comprenant
l’étape consistant à acquérir des informations de dis-
positif à partir d’une mémoire d’un dispositif, dans
lequel les informations de dispositif sont liées au dis-
positif, comprenant les étapes consistant :

à établir des conditions de recherche pour re-
chercher des dispositifs et un ordre de priorité
des dispositifs répondant aux conditions de re-
cherche établies ; et
à générer une liste de dispositifs répondant aux
conditions de recherche établies, dans l’ordre
de priorité établi, sur la base des informations
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de dispositif acquises dans ladite étape d’acqui-
sition.

27. Procédé de traitement d’informations selon la reven-
dication 26, dans lequel les informations de dispositif
sont acquises à partir d’une mémoire d’un dispositif
connecté à un bus en série, dans lequel les informa-
tions de dispositif sont lues seulement par l’intermé-
diaire du bus en série, et dans lequel les conditions
de recherche sont établies pour rechercher des dis-
positifs connectés audit bus en série.

28. Procédé de traitement d’informations selon la reven-
dication 26, dans lequel une plage de recherche est
également établie dans l’étape d’établissement et
des informations de dispositif dans la plage de re-
cherche établie sont acquises dans ladite étape d’ac-
quisition.

29. Programme informatique qui lors de son exécution
par un appareil de traitement programmable amène
l’appareil de traitement programmable à mettre en
oeuvre le procédé selon l’une quelconque des re-
vendications 26 à 28.

30. Signal transportant un programme informatique se-
lon la revendication 29.
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