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INFORMATION PROCESSING APPARATUS AND METHOD

BACKGROUND OF THE INVENTION

The present invention relates (o an information processing apparatus and method
for obtaining desired information from an information memory in electronic devices such asa
digital still camera and so forth in which the information is stored therein in a descriptor structure.
Futther, the present invention relates to such information processing zippafalus and method wherein
dcsircd'inférmalion may be efficicntly reccived from the information memory by use of an issving
reception request instruction.

In a deseriptor mechanism, a data structure on a target device side may be defined as
a descriptor and information of the target device may be oblained and changed by urging or
requesting a controller {0 access the data structurc of the descriptor or address space. Although the
target device side may impose only a small burden on the processing when data of the structured
descriptor resides _in a memory of the tarpet device or when the amount of data of the descriptor is
small, the following problems pertaining to a controller or the target device may exist.

With regard to the controller, when accessing address space, the controller may
operate under the condition that all data having a descriptor struciure are mapped onto consecutive
address space. As a result, when the controller wants to access only necessary data, the controller
may also unavoidably aecccss unneccssary data. Consequently, the controller may analyze such
data so as to oblain only the necessary da‘ua. Further, to increase the efficiency of the dala access
network, data may be accessed together with the use of a large buffer in the controller. However,
this arrangement may cause the data traffic to be increased. On the other hand, if the buffer or
bullers in the controller are decreased by. separately accessing data, the access efficiency may be

decreascd.



With regard to the target device, when a read request is issued from a controller, the
target device may read out. other data structure from a memory or necessary data from a medium
such as a disk, and may return the same. In the case of a write request, an internal data structurc
concerning a write data portion and media data should be updatcd. When a method of managing
dala having a hierarchical structurc.is independently preseribed in the internal data and the media,
the transform method may be complex and data may not be efficicntly transformed. Moreover,
since address space has a complex structure, the software may bc complex and problems or bugs
may not be easily Vcrifi;:d.

An objcct list which realizes a hierarchical model of the descriptor may contain a
data structure of a deseriptor of an object entry. To update ghe object entry, access of the object list
should be excluded and then the object entry should be accessed and updated. Note: the object
entry may be accessed by the object list and may not be independently aceessible. During this
period, other object entry perfaining to such object list cannot be aceesscd.

With regard to an arrangement having a plurality of controllers, if a controller is
inhibited from accessing a descriptor while another controller is writing to the descriplor, then such
multi-controller arrangement may not be supported with high efficiency.

FIG. 15 illustrates a network system. As shown thercin, such network system may
include an integrated recciver decoder (IRD) 200 serving as a digital satellite broadcast receiver
anda ﬁigital still camera (DSC) 100 interconnected to an IEEE 1394 bus 300. The 1RD 200 and
DDSC 100 may be considered respective IEEE 1394 nodes. Further, a receplion antenna 220 and a
monitor 210 may be connected to the IRD 200.

In the network system of FIG. 15, the IRD 200 may access an information memory

(which may be a flash memory) within the DSC 100, and may cause an image obtained by the DSC



100 to be displaycd on a screen of the monitor 210 which may be a liquid-crystal display deviee
and a cathode-ray tube. The information memory within the DSC 100 may have stored therein a
plurality of kinds or types of information in the form of a descriptor structurc.

A structure of a subunit/identificr/descriptor is illustrated in FIG. 16. As shown
therein, such descriptor may contain information such as “descriptor_length” indicative of the data
length of the descriptor, “gencration_ID™ indicative of a version of an audio/video control (AV/C)
command set, “size_of_list. ID” indicative of the size of a “list_ID”, “size_of;_object_ID”
indicative of the size of an “object_ID”, “size_of object_position” indicative of tﬁc size of the
position of the object within the object list, “number_of_root_object_lists (n)” indicative of the
number of objcct lists relating to the descriptor and “root_object_list_id 0" to
“root_object list_id_n-1” for identifying the object lists of the corresponding number. Further,
such descriplor may also include “subunit_dependent_length” indicative of the length of the
subunit, “subunit_dependent_information™ indicalive of the information of the subunit,
“manufacturcr_dependent_length” indicative of the length of the manufacturer, and
“manufacturer_dependent_information” indicative of the information of the manufaciurer.

¥l G. 17 illustrates a structurc of an object list/descriptor whicﬁ is referrcd to by the
object list ID of the above-mentioncd subuhit/idcmiﬁcr/descriptor. This descriptor may contain
information such as “descriptor_length” indicative of the data length of the descriptor, “list_type”
indlicative of the type of the corresponding list, “attributes” indicative of the existence or absence of
a “child-list”, “list_specific_information™, “size_of list_spccific_information™ indicative of its sizc,
“number-ol-cntrics (n)" indicative of the number of object catrics and object entrics “object-entry

{0]” to “object-entry [n-1]" of the corresponding number.



FIG. 18 illustrates a structure of an abject entry/descriptor contained in the above-
mentioned object list/descriptor. .'l’his descriptor may contain information such as
“descriptor_length” indicative of the data length of the descriptor, “entry_type” indicative of the
type of the corresponding entry, “atiributes” similar to those in the above-mentioned object
list/descriptor, “child_list_1D™ whasc exislence or absence is indicated by the “attributes®,
“objecl_ID” rcpresentative of the ID of the object entry, “entry_specific_information”™ and
“size_of_cnlry_specific_information” indicative of its size.

The above-mentioned structure of each descriptor is further described in the “AV/C
Digital Interfacc Command Sct Genceral Specification, Version 3.0,

A procedure in which an image may be displayed by usc of the system of FIG. 15
will now be described.

“The IRD 200 may obtain the total number of objects from the object list/descriptor
of the DSC 100 by use of the AV/C command of OPEN_DESCRIPTOR or READ__DRSCR!PTOR
and may obtain the “number-of-entries” of the objects by the procedure shown in FIG. 19. When
the IRD 200 obtains the “number-of-cntries™, the IRD may cause a number corresponding therelo
of rectungular arcas to be displayed on the screen of the monitor 210 as shown in FIG. 24A. the
AV/C OPEN_DESCRIPTOR and READ _DESCRIPTOR commands may e arranged as shown in
F1GS. 22 and 23, respectively. These arrangements are further described in the “AV/C Digital
Interface Command Set General Specification, Version 3.0”.

The IRD 200 man obtain a list of objcet IDs from the object entry/descriptor of the
NSC 100 by usc ol the AV/C READ_DESCRIPTOR command and may obtain a list o object IDs
(ID list of a so-called DCF file) by usc of the procedure shown in FIG. 20. When the IRD 200

obtains the list of the object {Ds, the IRD may cause the objcct IDs to be respectively displayed ina



manncr corresponding to the rectangular arcas on the screcn of the monitor 210 as shown in [FIG.
2413.

The IRD 200 may obtain attribute information (such as {ile name, size and date of
creation) of each object from the object entry/descriptor of t_hc DSC 100 by using the AV/C
OPEN_DESCRIPTOR and READ_DESCRIPTOR commands, and may obtain attribute
information of each object by use of the procedure shown in FIG. 21. When the IRD 200 obtains
the atlribute information of each object, the IRI> may cause the attributes (such as file names and
sizes) o be respeetively displayed in a manner corresponding to the rectangular areas on the screcn
of the monitor 210 as shown in FIG. 24C.

The IR1) 200 may obtain thumb-nail or small-size image data of each object from
the image memory of the DSC 100 and may cause sulch thumb-nail images to be respectively
displaycd within the rectangular arcas on the scrcen of the monitor 210 as shown in FIG. 241).
When the thumb-nail images are displayed on the scrcen of the monitor 210, a user inay designale
~ an object, whercupon the IRD 200 may issue a command for causing the corresponding image to
be displayed in a large-size format. Upon issuance of such command, the image data of the
desipnated object may be obtained from the image memory of the DSC 100 and a large-size image
of the designated object may be displayed on the monitor 210 as shown in FIG. 24L.

Thus, as described above, the IRD 200 may use the AV/C OPEN_DESCRIPTOR
and READ_DESCRIPTOR commands Lo oblain desired information from the DSC 100 and, as
such, may be considered to l.mve a relatively low efliciency.

In the procedures shown in FIGS. 19 to 21, the read size may be designated such
that only as much necessary data as possible may be read out by a read/descriptor. As aresult, the

number of read/descriplors may be rclatively lacge. If the read size of the read/descriplor is



increased so as 1o enable information of several entries to be read together, then although data
traffic from the reading operation may be decreased, the target device may prepare data not
required by the controller, thereby resulling in an increascd burden. Asa result, during rcading
operations and so forth, processing may be delayed.

ORBJECTS AND SUMMARY OF THE INVENTION

{t is an object of the present invention to provide an information processing |
apparatus and method in which desired iﬁforﬁmlion may be efficicritly obtained.

According (o an aspect of the present invention, an information processing apparatus
is provided which comprises an insteuction device for'issuing a request instruction having type and
identification data for a desired type of information to an information memory adaptable for storing
therein a plurality of types of information in the form of a descriptor structurc, and an information
reception device for receiving information corresponding 1o the request instruction from the
information memory. The corrcsponding methad is also provided.

According (o another aspect of the present invention, an information processing
apparatus is provided which comprises an instruction device for issuing a write request instruction
for a desired type of in formation to 2 memory adaptablec for storing thercin a plurality of typcs of
information in the form of a descriptor structure, and an input device for inputting the desired type
of information having type and identification data. The corresponding method is also provided.

In the present invention, a rcécption request instruction for a desired type of
inlormation may be issued to an information memory. In response thereto, only the desired

information may be transmilted from the information memory, Thus, desired information may be

eflicicntly obtained.
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Other objcets, features and advantages according to the present invention will
become apparent from the following detailed description of illustrated embodiments when read in
connection with the accompanying drawings in which corresponding components are identificd by
the same refcrence numerals.

FIG. 1 is a diagram to which rcfercnce will be made in explaining an information
element; |

FIG. 2. is a diagram ol a hicmr_chiﬁal‘struclure for information clemcn;s;'

I'IG. 3 is a diagram of a command and response fbrmat for
GET__NUM_OI-’_ENTRiES;

FIG. 4 is a diagram of a command and response format for LIST_ENTRY_ID;

FIGS. 5A-D arc diagrams to which refcrence will be made in explaining
Cntry_Info_Type in a command format of LIST_ENTRY_11) and formats for a response thercto;

‘FIG. 6 is a diagram iHustrating a manner in which in(ormation may be obtained
from an ohjeet list descriptor by use of GET_NUM_ENTRIES and LIST_ENTRY_ID éommands;

FIG. 7 is a diagram of a command land response format for
GET_INFO_ELEMENT;

- FIGS. 8A-B arc diaprams to which reference will be made in explaining an‘
Information Element Type in a command format of GET_INFO_ELEMENT and elcment types;

FIG. 9 is a diagram illustraling a manner in which an information clement may be
obtained from a subunit identifier descriptor by usc of a GET_INFO_ELEMENT commaﬁd;

F1G. 10 is a diagram illustrating a manner in which an information element may be

oblained [rom an objeet list descriptor by use of a GET_INFO_ELEMENT téommand;



F1G. 11 is a diageam ilfustrating a manner in which an information elcment may be

obtained from an object catry descriptor by usc of a GET_INFO_ELEMENT command;

FIG. 12 is a diagram illustrating a manner in which an information element may be

obtaincd from an information bleck within a descriptor by usc of a GET_INFO_ELEMENT

command;

FIG. 13 is a diagram of a command and responsc format for

PUT_INFO_ELEMENT;

¥1G. 14 is a diagram of a command and response format for

GET_NUM_OF_ELEMENT;

and

FIG, 15 is a diagram of a nctwork system;

FIG. 16 is a diagram of a structurc for a subunit identificr descriplor;

FIG. 17 is a diagram of a structure for an object list descriptor;

F1G, 18 is a diagram of a structure foran object entry descriptor;

F1G. 19 illustrates a procedure of obtaining a total numbcer of objects;

[1G. 20 illuslrates a procedure of oblaining a list of object ID;

FIG. 21 illustrates a procedurce of obtaining object attribute information;

FIG. 22 is a diagram of a structurc for an AV/C OPEN DESCRIPTOR command;

F1G. 23 is a diagram of a structurc of an AV/C READ DESCRIPTOR commmand;

FIGS. 24 A-I arc diagrams of displayed images on a monitor.

DESCRIPTION OF THE PREFERRED EMBODIMENTS

"The descriplor may define the data structure of the object descriptor for describing

information but may not open the same to the controller as the address space. The present



invention may define the descriptor as an object which may be an abstract concept existing in the
target device, and may conceal the internal data structure and the management mechanism of the
descriptor of the abject.

A command may be provided for obtaining and changing information of a
descriptor. With such command, other informalién such as the preceding information need not be
accessed, and instead desired information can be directly accessed at a respoctive data clement unit
in order to provide such information to the outside. Additionally, access may be cxecuted at a anit
consisting of all data élcmcnls and may be complcted within a single transaction. Further, .although
the data element may not define the internal data structurc of an object, it may definc 2 command
data structure and/or may define an interface.

To simplify the interface, the interface may be defined such that a hicrarchical
expression of the data structure of the data clement is gvoidcd as much as possible. A laycr may be
provided between data elements in a manner as to handle a hicrarchical data structurc.

The object/descriptor structurc of a hicrarchical model of the descriptor may be
cxpressed by a nested hicrarchical structure such as that shown in FIG. 2. The data cxpression for
the mechanism of these hierarchical models may be concealed, an object may be independent, and
the hicrarchical model may be casily understood.

The object list may be the object container wherein the hicrarchical relationship may
be cxpressed when the objccl list has list information of object entry IDs pertaining to the object
containcr. The object list and the relating objeet may be independent so that writing involving the
object entry may not be uscd. T l;e object pertaining to the object list may be the container having

list information, that is, the object list. Also, the object entry need not be relerred to in order to



10

search the object list. Furthermorc, the object entry indicative of the object list and the object list
may be considered as onc object.

Since the data quantily of list information may increasc as the number of child
objccls incrcascs and the list information may not be completed within one transaction, a special
commat] may be prepared for obtaining list information.

By use of the above-mentioned features, an apparatus may be provided which
conceals the i_ntemal structure of the _dcscriptor and which accesses the laycred object model and
the object in[’ormation'. Further, since the data clement which is the access unit may also define the
interface, the design of the data structure of the inside of the object and the management
mechanism may be flexible. Moreover, the interfacc may be designed so as to consider these
mechanisms and may be deleted so as not to have independent accesses and side cffects. Further,
the present invention may simplify the packaging so as to increase interoperability.

An information clentent may be defined as hereinbelow described.

The information clement rﬂay havc a data structure defined for an interface to access
an object. As represented in FIG. 1, a controller may access information clements by use of a
command, whereupon such iﬁ formation clements may be considered as being within an object of a
device.

Information elements may be separated into a number of types depending upon the
kinds or types of information. Informaltion elcments may be defined as a unit and subunit. The
information element type may have a 2 byte valuc, whereby the data structure of the information
clement imay be preseribed. A unique 2-byle ID may be assigncd to an information element of the
object within the corresponding object and within the information clement type. The information

clement may be uniquely specified by the information clement type and information clement ID.
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The version of the information clement type may be managed at every typc. When a
file is addcd oc bits of a reserved ficld are used, compatibility or the like can be judged by the
version numbcr. The version numbers may indicate major versions and minor versions. When
major numbers are coincident, information element types may be compatible cven with a variation
in the minor version numbers.

In the data structure of an information clement, the information clement [D may be
indicated by describing types and IDs of other information elcments. Thus, as shown in FIG. 12,

“the layered complex data structure may be expressed, lowever, accessing may be executed at
every information clement.

The present invention may utilize a number of commands to enablc the AV/C
descriptor to be casily accessed. Thesc commands will now be deseribed.

A GET_NUM_OF_ENTRIES command may be effective for an object list
descriptor. This command may be used 1o obtain the total number of object catry descriptors
within the object list descriptor.

VIG. 3 illustrates a command format fof GET_NUM_OF_ENTRIES and a responsc
format corvesponding thereto. Portions shown by * <~ “in the response format indicatc that riata
similar to that of the command format may be provided therein. Each operand may have 1bytc (8
Bits) of data. Likewise, a number of the command formats may also have a similar size. The
command format may include “Pescriptor._Identificr™ information which may be used (o obtain the
above-mentioned total number and which may have a variable length. Also, the responsc format
may contain “Number_of_Entrics™ information of the object list descriptor and “Resull_status™
information which may represent a code used to determine whether or not the acquisition of

information is approved,
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| A “LIST_ENTRY_ID” command may be cflcctive for the object list descriptor.
This command may be used to obtain a list of object IDs of an object entry descriptor or descriptors
within the object list descriptor. Further, this command may be successively issued so as to obtain
all object IDs.

FIG. 4 illustrates a colmmand format for LIST_ENTRY_ID and a response format
corresponding thercto. “Descriptor_ Identifier” information may indicate a descriptor used to
obtain a list ol object IDs and may have a variable length. “Entry_Info_Type” may indicate
nccessary information within the object entry, Further, the command format may i-ncludc
“Resume _Information” having 8 bytes of data in which each byte may be ;nitially set to FI'16. The
response format may include “Resume_Infonmation” having 8 bytes of data which may be uscd to
issue a desircd command that the controller wishes to obtain remaining information when, for _
example, all information instructed by ﬂ_le command format cannot be transmiited from the target
side, The target side may determine based on the infonmation of “Resume_Information” command
whether new information should be 6btained or ihc remaining information should be obtaincd. The
response format may further include “Result_status™ information which may represent a code used
to determine whether or not the acquisition of information is approved.

FIG. 5A illustrates an example of a “Latry_Info_Type” command. As shown in
FIG. 5A, a value of “0116" may indicate that “object_II)” information is necessary, wherein
“entry_info_i” information in the response format may be “object_ID” information as shown in
FIG. 5B. A value of “0216” may indicate that “object_ID”, “entry_Type” and “attribute” arc
neeessary, whercein “entry_info_i” information in the response format may be “object_1D",
“entry_type™ and “attributes” information as shown in FIG. 5C. Further, a value of “0316” may

indicatc that “object_ID”, “cniry_typc™, “attribute™ and “child_list_ID” arc necessary, wherein
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“entry_jnfo_i” information in the response lormat may be “obj ect_ID™, “entry_type”, “attributes”
and “child_list_ID” information as shown in FIG. 5D. 1f “child_list_ID” does not exist, the
corresponding portion may he padded with Os (if NA padding).

FIG. 6 illustrates a manncr in which a number of differcnt types of information may
be obtained from the objcet list descriptor by the use of the GET_NUM_OF_ENTRIES and
LIST_ENTRY_ID commands. In this case, the LIST__EN'I’RY,ID command may b issued twice.

“GET_INFO_ELEMENT” command may be effective for all descriptors. Tl_xis
command may be used to obtain (read) information from the deseriptor.

FIG. 7 illustratcs a command format for GET_INFO_ELEMENT and a response
format corresponding thercto. “Descriptor_ldentifier” information may indicatc a descriptor for
obtaining the above-mentioned information and may have a variable length. Also, the command
format may inclﬁc_le “Information_Element_Type” and “Information_Elcment D™ information
which may be uscd to obtain desired information. The response format may include
“Information_Element_Data” oblained from “Information_Element_Type” and
“Information_Element_ID" commands and may have added thercto “Result_Status” information
which may rcpresent the code used to determine whether or not the acquisition of information is
approved.

FIG. IBA illustrates “Information_Elcment_Type” information. This inforniation
may include “Information Element Type value” and “category” information. Further,
“Information_[lement ID™ may be used to respectively specify information when a plurality of

information is requested by the “Information_Element_Type™. FIG. 8B describes information

clement types.



14

FIG. 9 illustrates 2 manner in which predetermined information (element) may be
obtained from the subunit identifier descriptor by use of the GET_INFO_ELEMENT command.
FIG. 10 illustrates a manner in which predetermined information (elcment) may be obtaincd from
the object list descriptor by use of the GET_INFO_ELEMENT command. FIG. 11 illustrates a
nanner in which predetermined information (element) may be obtained from the object entry
descriptor by use of the GET_INFO_EILLEMENT cominand. Further, FIG. 12 illustrates a manner
in which predctermincd information (elemcent) may be obtained from an information block .yvil_hin
the descriptor by use of the GET_INFO_EI.LEMENT command.

“PUT_INFO_ELEMENT” command may be cffective fo? all descriptors. This
command may be used to write information in the descriptor.

F1G. 13 illustrates a command {ormat for PUT_INFO_ELEMENT and a responsc
format corresponding thereto. “Descriptor_Identifier” information may indicate a descriptor for
writing the above-mentioned jnformation and may have a variable length. The command format
may further include “Information_Element_Type” and “Information_Element_ID” information
which may be used to obtain desired write information (elcment). This information may be similar
to that in the GF.T;INF O_ELEMENT command. The command format may also include
“Information_[lement_Data™ which is the in fodnation that should be written.

“GET " NUM_OF_INFO_FELEMENT” command may be effective for all
deseriplors. This command may be used to obtain the total number of information eJements having
the same “Information_Clement_Type™.

FIG. 14 illustrates a command format for GET_NUM_INFO_ELEMENT and a

responsc formal coaesponding thereto. The command format may inchude
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“Information_Element_Type” information which indicates which total number should be obtained.
Also, the response format may include total number information “Number_of_Info_Lillement”.

In the present invention, an image may be displayed in the above-mentioned system
of F1G. 15 by the following procedurc.

‘The IRD 200 may obtain the total numbcer of objects from the object list descriptor
ol; the DSC 100, In this cas, the IR 200 may issuc the GET_NUM_OF_ENTRIES command
(desc-1D = list-1D) to g»btain object totai numbcr information “numbcer-of-entries™ from the
responsc of the DSC 100. (The desc-ID reprosents the 1D of the desired data and to access such
data the list-ID may be initially utilized.) When the IRD 200 obtains the object total number
“number-of-entrics”, it may causc the same numbér of rectangular areas to be displayed on the
screen of the monitor 210 as, for example, shown in FIG. 24A.

The IRI) 200 may obtain a list of object ID from the object entry descriptor of the
DSC 100. In this case, the IRI 200 may issuc a LIST_ENTRY_ID command (desc-{1) = list-1D)
10 obtain “object_ID" information from the response of the DSC 100. Such “object ID”
information may be oblained from all object entry descriptors in response to the issued command.
When the IRD 200 obtains a list of object ID, it may cause object IDs to be respectively displayed
with the rectangular areas on the sceeen of the monitor 210 as shown in FIG. 24B.

The IRI 200 may obtain object attribule information (such as {ilc name, size and
date of creation) from the object entry descriptor of the DSC 100. In this case, the IRD 200 may
issuc ¢ GET_INFO_RLEMINT command (dese-ID = list-ID + object-1D, and Info-Element-Type)
- o obtain object attribute information from the response of the DSC 100. The ID (dese-ID) and
type information may be utilized to locate desired information of a respective objcct or element.

Incidentally, Info_Flement containing file name, size and datc of creation may be defined. The
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allribute information may be obtaincd from all object entry descriptors in response to the issued
command, When the IR1) 200 obtains the atiribute information of each object, it may cause
attributes (such as file name and size) to be respectively displayed with the rectangular arcas on the
screen of the monitor 210 as shown in FIG. 24C.

The IRD 200 may issue a command to obtain thumb-nail or small-size image data of
each object {ror the image memory of the DSC 100. When the IRD 200 obtains such data, it may
cause small-size -imagcs of the respeclive objects to be displaycd within the rcctangul#r arcas on the
scrcen of the monitor 210 as shown in FIG. 24D,

When the small-size images of respective objects are displayed on the screen of the
monitor 210 as describetl abave, a uscr may select or designate a desired object. As a resull, the
IRD 200 may issuc a command whereupon image data of the desired object may be obtainec-i.from
the image memory of the DSC 100 and the designated object may be displayed in a large-size on
(he monitor 210 as shown in FIG. 24E. |

Accordingly, the present invention enables the IRD 200 to efficiently reccive only
nccessary information from the DSC 100 as a responsc By use of commands such as
GET_NUM_OF_ENTRIES, LIS’i‘_EN’I’RY_lD, and GET_INFO_ELEMENT. Further, the IRD
200 may cfficicntly write desired information into the information storage medium of the DSC 100
by use of the PUT_INFO_ELEMENT command.

According to the prescat invention, an electronic device such as a digital still camera
may receive a desired kind or type of information from an information storage medium by only
issuing an instruction or command o rceeive this information to an information storage medium
wherein sach information is storéd in the form of a descriptor structure. As a result, the desired

type of information may be efficicntly oblained. Additionally, writing instructions or commands
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may be provided to the information storage medium whereupon desired information may be writtcn
efMiciently to the information storage medium.

While the present invention may be applied to an clectronic device in which
information is read out from an informalionvi;lorage medium of a digital still camera or in which
information is written thereto, the present invention is not limited thercto. That is, the present
invention may be applied to other types of clectronic devices in which desired information is read
out from an information storage medium wherein the information is stored in the form of a
descriptor structuee or in which desired information ié written thereto.

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

appended claims,
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WHAT IS CLAIMED IS:

1. An information processing apparatus comprising:
instruction means for issuing a request instruction
having type and identification data for a desired type of
information to an information memory adaptable for storing
therein a plurality of types of information in the form of a
descriptor structure; and

information reception means for receiving information
corresponding to said request instruction from said information
memory .

2, An information processing apparatus as in claim 1,
wherein said information received by said information reception
means from said information memory includes information for
determining Qhether or not the reception of the desired type of
information is approved.

3. An information processing apparatus as in claim 1 or
2, wherein said descriptor structure includes a plurality of
descriptors and said instruction means instructs said
descriptors as to where said desired type of information exist.

4, An information processing apparatus as in c;aim 1, 2
or 3, wherein when said information reception means cannot

receive all of said desired type of information from said

L
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infqrmation memory, said instruction means issues a.second
reception request instruction for the remaining desired type of
information to said information meméry.

5. An information processing apparatus as in claim 4,
wherein when all of said deéired type of information is not
received by said information reception means from said
information memory, the received information includes remaining
request information for determining whether or not said
information memory requests receipt of the remaining
information and said instruction means issues the second
reception request
instruction for said remaining ipformation to said information
memory by using said remaining request information.

6. An information processiné apparatus comprising:

instruction means for issuing a write request information
for desired type of information to a memory adaptable for
storing therein a plurality of types of information in the form
of a descriptor structure; and

input means for inputting said desired type of information
having type and identification data.

7. An information processing apparatus according to
claim 6, further comprising information reception means for

receiving from said memory approval information for determining
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whether or not the writing of said desired type of information
is approved.

8. An information processing method comprising the
steps of:

issuing a reception request instruction having type and
identification data for a desired type of information to an
information memory adaptable for storing therein a plurality of
types of information in the form of a descriptor structure; and

receiving information corresponding to said instruction
froﬁ said information memory.

9. An information processing method comprising.the
steps of:

issuing a writing request instruction for a desired type
of information to a memory. adaptable for storing therein a
plurality of types of information in the form of a descriptor
structure; and

inputting said desired type of information having type and

identification data.
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