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INFORMATION I1ROCESSlNG Af PARATUS AND METHOD 

UJ\_CT<G)\OUND QF THE INVRNTlON 

The present invention relates lo an information processing apparatus and method 

for obtaining desired information from an illforma(ion memory in electronic devices such as a 

digital still camera an<l so forLh in which the information is stored therein in a descriptor structure. 

Further. the present invention relates to such il1formatio11 processing appnratus and method wherein 

dcsin:d information may be efficiently received from the inrormation memory by use of an issuing 

reception request instruction. 

In a <lcscriptor mechanism, a data structure on a target device side may be defined as 

a descriptor and i11formation of the target device may be obtained and changed by urging ()r 

requesting a controller to access the data structure of the descriptor or address space. Although lhc 

target device side may impose only a smal1 burden on the processing when data of the stn1clurcd 

du~cdptor resides in a memory oflhe target device or when the amount of data of the clcscriptor is 

small, the fol lowing problems pertaining to a controller or lhe 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 structure ate mapped onto consecutive 

address space. As a result, when the controller wants to access only necessary data, the controller 

ll'!.l\Y also unavoid{1bly access unnecessary data. Consequently, the controller may analy1.e such 

data so as to obtain only the necessary data. Further, to increase the efiiciency of the data access 

network, dala may be accessed together with the use of a large buffer in the controller. However, 

this arrangement may cattsc the dalu trnffic lo be increased. On the other hand, if the buffer or 

buffers in the controller arc decreased by separately accessing data, the access efficiency may be 

<k"Crcasc<l. 
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With regard to the target device, when a read request is issued from a controller. the 

target device may re~d out other data structure from a memory or necessary data from a medium 

such as a <lisk, and may return the same. Jn the case of a write request, an internal data stnicturc 

concerning a write data portion and media data should be updated. When a method of managing 

da1:1 having a hierarchical structure.is independently prescribed in the internal data and the media, 

lhc transfonn method may be complex and data may not be efficiently tt·cmsfonncd. Moreover, 

since addl'css space hns a oomplc.x structure, the software may be complex and problems or bugs 

may not be easily wrHicd. 

An olucct list which realir.es n hierarchical model of the descriptor may contain a 

data structure of a dcscriplor of an object entry. To update the object entry, access of the object list 

should be excluded and thci1 the object entry should be accessed and upda1ed. Note: the object 

cnlry may be accessed by lhc object list and rnay not be independently accessible. During this 

period, other object cnlry pertaining lo such object list cannot be accessed. 

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 descriptor, then such 

multi-controller arrangement may not be st1pportcd with high efficiency. 

FIG. 1 S illustrates a network system. As shown therein, such nelwork system may 

include an integrated receiver decoder (IRD) 200 serving as a digital satellite broadcast receiver 

and a digital still camera (DSC) 100 interconnected to an IEEE 1394 bus 300. The lRD 200 and 

DSC 100 may he considered respective IEF.H 1394 nodes. Further, a reception antenna 220 and a 

monitor 210 may ho Cl)nncctcd to the IRD 200. 

ltl the network sy:>tcm of FIG. I 5, the llUJ 200 may access an infonnation memory 

(which may be n flash memoty) wilhin the USC 100, and may cause no image oblained by the DSC 
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100 to be displayed on a screen of the monitor 210 which may be a liquid-crystal display device 

and a cathode-ray tube. The information memory within the DSC 100 may have stored therein a 

plumlity of kinds or types of information in the form of a descriptor structure. 

A stmcture of a subunit/identifier/descriptor is illustrated in FIG. 16. As shown 

thet·ein, ·such descriptor may contain information such as "descriptor_le11gth" indicative of the <lata 

length of the c.lcscriptor, "generation_}[)'' indicative of a version of an audio/video control (AV /C) . 

command set, .. sizc_of_list.:.JD" indicative of the size of a '1Hst _ _ID", "size_of_object_ID'' 

indicative of the si1.c of an ''object_ID", "si7.e __ of_objcct__position" indicative of the si7.c of the 

position of the object within the object lisl, "numbcr_of_root_object_lists (n)" indicative of the 

number of object lists relating to the descriptor and "root_object_lisl_id_O" to 

"'rool_objcctJist_id_n-1" for identifying the object lists oflhc corresponding number. Furlhcr, 

such descriptor may also include "subunit_ dependent_ length" indicative of the length of the 

subunit, '•subunit_.~lepcm.lcnt_infonnation" indicative oftbe infom1ation of the subunit, 

••manufaeturcr_d.epcndcnt_lcngth" indicative of the length oflhc manufacturer, and 

''m:umfnctur~r_dqicndcnt_information" indicative of the information of the manufacturer. 

FJG. 17 illustrates a structure of rut object list/descriptor which is referred to by the 

object list JD of the above-mentioned subunit/identifier/descriptor. This descriptor may contain 

infonnntion such ns "dcscriptor_lcngth" indicative of the data length of the descriptor. "list_ type" 

indicative of the type of the corrcsp<inding list, "attributes" indicative of the existence or absence of 

u "child-list", "Jist_specifie_jnfom1ation", "si4'.C_of_list_spccific_information" indicative of its si7.c, 

"numbcr-of-cnlrics (n)" indicative of the number of object entries ru1d object entries .. object-entry 

{Of' to "object-entry [n- l j" oflhc C(lrrcsponding number. 
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FIG. J 8 ilh.L~tratcs a structure of an object entry/descriptor contained in the abovc­

mcnlioncd object list/descriptor. This descriptor may contain info11nation such as 

''descriptor_Jcngth'' indicative of the data length ofthc descriptor, "cntry_type" indicative of the 

type of the corresponding entry, "allributes" simifor to those in tl1e above-mentioned object 

list/descriptor, "childJist_lD" whose existence or absence is indicated by the "attributes'', 

.. objccl_ID" representative of tho ID ofihc object entry, "entry_specific_informalion" and 

.. sizc_of_cnLry_spccific_infonnntion" indicative of its size. 

111e above-mentioned structure of each descriptor js further described in the "AV /C 

Digilal Interface Command Set General Specilication, Version 3.0". 

A procedure in which an image may be displayed by usc of the system ofFfG. J 5 

will now be described. 

The IRD 200 may o~tain the tolal number of objects from the object list/descriptor 

of the DSC 100 by use of the AV/C command of OPEN_ DESCRIPTOR or READ_D.HSCRJPTOR 

on<l nmy obtain the •·uumber-of-enlries" of the objects by the procedure shown in FIG. 19. When 

the IRD 200 obtains the ·•11umbcr-of-c11tries", the IRD may cause a number corresponding thereto 

of rcclungular areas to be displayed on the screen of the monitor 210 ai; shown in FIG. 24A. The 

AV/C OPilN_DESCRIPTOR and REAP_DESCRIPTOR commands may be arranged as shown in 

FIGS. 22 and 23, respectively. These arrongcrnents are further described in the "AV/C Digilal 

lnlcrlacc Command Sel General Specification, Version 3.0". 

The IRD 200 may obtain a lisl of object IDs from the object entry/descriptor of the 

DSC 100 by l\SC of the AV/C READ_OESCRlPTORcommand and may obtain a list of object IDs 

(JD list of a so-called nc1: file) by use of ll1c procedure shown in FIG. 20. When the IRD 200 

obtain.-. the lii;t of the object IDs. the IRD may cause the object IDs to be respectively displayed in a 
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numnct· corresponding to the rectangular areas on the screen of the monitor 210 as shown in FIG. 

24B. 

The IRP 200 may obtain attribute infommiion (such as file name, size and date of 

crct1Lion) of each object from the object entry/descriptor of the DSC 100 by using the AV IC 

OPEN DESCRIPTOR and READ DESCRIPTOR commands, and may obtain attribute - -
infonnation of each object by use of the procedure shown in FIG. 21. When the IRD 200 obtains 

the attribute information of each object, the IRD may cause the attributes (such as .file names and 

si?.cs) to be respectively displayed in a manner corresponding to the rectangular areas on the screen 

of the monitor 210 as shown in FIG. 24C. 

The IRT> 200 may obtain thumb-nail or small-sit.c image data of each object from 

the image memory of the DSC I 00 nnd may cause such thumb-nail images to be respectively 

displayed wiLhin the rectangular area.~ on the screen of the monitor 210 as shown in FIG. 240. 

When the thumb-nail images an: displayed on the screen of the monitor 210, a user may designate 

an object, whereupon the lRD 200 may issue a command for causing the corresponding image to 

be displayed in a large-size fonnat. Upon issuance of such command. the image data of the 

dl!sigm1lcd object may be obtained from the image memory of the DSC 100 and a large-size image 

oflhc designated object may be displayed on the monitor 210 as shown in FIG. 24E. 

11ms. as described above. the IRD 200 may use the AV/COPEN_ DESCRIPTOR 

and READ _DESCRIPTOR commands to obtain desired information from the DSC J 00 and. as 

such. may be considered to have a relatively low cfliciency. 

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 a result. the 

number of read/descriptors may be relatively lnrge. If the read si:t.e of the read/descriplor is 
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incl'casc'd so ns to enable information of several entries to be read logcther. then although data 

traffic from the reading uperation may be decreased, the target de-vice may prepare data not 

required by the controller. thereby resulling in an increased burden. As a result, during reading 

operations and so forth, processing mny be delayed. 

OR.JECTS AND SUMMARY OF THE INVENTION 

ft is an object oflhc present invention to pro\lide an infonnation processing 

apparatus and methou in .which desired information may be efficiently obtained. 

According to an aspect of the present invention, an information processing apparatus 

is provided which comprises an instniction device for issuing a request instruction having type and 

identification data for n desired type of infonnation to an information memory adaptable for sLoring 

therein n plurality of types of information in the fom1 of a descriptor structure, and an information 

reception device for receiving infomrntion corresponding to the request instruction from the 

lnform\\tion memory. The corresponding method is also provided. 

According Lo another aspect of the present invention, an information processing 

apparatus is provided which comprises an insln1ctio11 device for issuing a write request instruction 

for a desired type ofinfommlion to a memory adaptable for storing therein a plurality of types of 

in formation in the foml of a descriptor structure, and an input device for inputting the desired type 

of information hnving type and identification data. The corresponding method is also provided. 

In the p~sent invention, a reception request instniction for a desired type of 

information may be issued to an information memory. In response thereto, only the desired 

information may be tmnsmiltcd from the information memory. Thus, desired infomiation may be 

cffici<.'ntly obtained. 
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Other objects, feaLurcs and advanlage.c; 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 identified by 

the same ref crcnce numcrnls. 

elcmc1it; 

URIEF DESCRIJ>TION OF TllR DRAWINGS 

FIG. I is a diagram to which reference will be made in explaining an information 

PIO. 2. is a diagra1n of a hicror~hical ·structure for irifonnalion clements;· 

FIG. 3 is a diagram of a commnnd and response format for 

OF.T_NUM_ OF_RNTRIES; 

J:i'IG. 4 is n diagram ora command and response format for LISl'_ENTRY_ID; 

F1GS. 5A-D arc diagrams to which reference wi11 be made in explaining 

Entry_ Info_ Type in a command fonnat of LIST_ ENffi Y _ll> and formats for a response thereto; 

FCG. 6 is a diagram illustrating a manner in which information may be obtained 

from an object list descriptor by use of GET_NUM_ENffilES and UST_ENTRY_ID commands; 

FIG. 7 is a diagram of a command and response format for 

GET_INFO_ELEMENT; 

r'IGS. 8A-D arc diagrams to which reference will be made in explaining an 

Inforlllation Element Type in a.command formnt ofGET_INFO_HLEMENT nnd element lypes; 

FIG. 9 is a diagram illustrating a manner ju which an information clement muy be 

obtained from a subunit identifier dc.c;criptor by use of a GET_INFO_ELEMENl' command; 

PIG. l 0 is n di:igram illustrating a manner in which an information element may be 

obtninetl from an object list descriptor by use of a GET_ INFO _ELEMENT command; 
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FIG. 11 is a diagram illt\Slmting a manner in which an information element may be 

obtained from an object entry descriptor by use of a GET_INFO _ELEMENT command; 

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

obtained from an information block within a descriptor by use ofa OET_INFO_ELEMENT 

command; 

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

PUT_INFO_EI.EM11NT; 

FIG. 14 is a diagram of a command and response format for 

OET __ NUM _.OF _ELRMENT; 

and 

FIG. 15 is a diagram of a network system; 

FJG. 16 is a diagram of a structure for a subunit identifier descriptor; 

FIG: 17 is a dingralll of a structure for an object list descriptor; 

FIG. ~8 is a diagram ofa structure for an object entry descriptor; 

FIG. 19 iJluslrates a procedure of obtaining a total number of objects; 

FIG. 20 iltuslrates a procedure of obtaining a list of object JlJ; 

l~IG. 21 illuslratc.'l a. procedure of obtaining object attribute information; 

FlG. 22 is a diagram of a stnlclurc for an AV/COPEN DESCRIPTOR command~ 

FlG. 23 is a diagram of a stru~turc of an/\.. V /C READ DESCRIPTOR command; 

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

DF,,SCRJP'fJON Oil' THE PREFERRED EMBODTMKNTS 

The de$crlplor mny define the data struclure of the object descriptor for describing 

information but may not open the same to the controller as the address space. The present 
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invention may define the descriptor as an object which may be an abstract concept existing in the 

turgcl device. and may conceal the intemal data structure and the management mechanism of the 

descriptor of the object. 

A command may be provided for obtaining and changing infonnatio11 of a 

descriptor. With such.command, olhcr information such as the preceding information need not bo 

accessed, and instead desired information can be directly accessed at a respective data clement unit 

in order to provide such info1mation to the outside. Additionally, access may be executed at a unit 

consisting of all data elements and may be completed within a single transaction. Further, although 

the data element may not define the internal data structure of an object, it may define a command 

data stntcturc 1md/or may define an interface. 

To simplify the interface, the interface niay be defined such that a hierarcl~ical 

expression of the data structure of the data clement is avoided as much as possible. A layer may be 

provided belween datn elements in a manner as lo handle a hierarchical data structure. 

The object/descriptor structure of a hierarchical model of the descriptor may be 

expressed by n nested hierarchical structure such as that shown in FIG. 2. The data expression for 

the mechanism of thcs~ hierar:chica1 models may be coneeaJcd, an object may be independent. and 

the hierarchical model may be easily understood. 

The object lisl may be the object container wherein the hierarchical relationship may 

be expressed when the object list has list information of object entry IDs pertaining to the object 

container. ·n1e object list and the relating object may be independent so that writing involving the 

object cntl'y may not be used. The object pertaining to the object list may be the container having 

list information, lhal is, the object list. Also, the objccl entry need not be reforred to in order to 
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search the object list. Furthermore. the object entry indicative of the object list and the object list 

may be considered as one object. 

Since the data qunntily of list information may increase as· the.number of child 

objects incrcuscs and the list information may not be completed within one transacticin. a special 

commaml may be prepared for obtaining list information. 

By use ofU1e above-mentioned features, an apparatus may be provided which 

conceals the internal structuro of the descriptor aml which accesses the layered object model cind 

the object information. 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 interface may be designed so as to consider these 

mechanisms and may he deleted so as not to have independent accesses and side effects. Further, 

the present invcnlion may simplify the packaging so as to increase interoperability. 

An inlomiation clement may be defined as hcreinbelow described. 

"111e inf'ilrmalion clement may have a data structure defined for an interface to access 

illl object. As represented in FJO. 1. a controller may acccs::; information clcmenls by use of a 

command, whereupon ·such information clements may be considered as being within an object of a 

device. 

Information elements may be separated into a number of type~ depending upon the 

kinds or types of information. Information elements may be defined as a unit and sub1mit. TI1c 

information element lype may haven 2 byte value, whereby the data structure of the informatio11 

clemcnl may be prescribed. A unique 2-bylc ID may be assigned to an information element of the 

object within the corresponding object a11d within the infom1ation clement type. 1110 information 

clement may be uniquely specified by the information element type and infor~ation clement ID. 
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The version of the information clement type may be managed at every type. When a 

file is nddcd or bits of n reserved field are used, compatibility or the like can be judged by the 

version m.11nbcr. The version numbers may indicate major versions and minor versions. When 

major numbers are coincident. information clement types may be compatible even with a variation 

in th~ minor version numbers. 

In the data structure of an information clement, the information clement ID mny be 

indicated by describing types and IDs of other infonnntion elements. Thus, as shown in FIG. 12, 

the layered complex data slrncturc may be expressed. However. accessing may be executed at 

every information clement. 

The prcsilllt invention may utilize a number of commands to enable the AV/C 

descriptor to be easily accessed. 111esc commruids will now be described. 

A CifiT_NUM_OF_RNTRlES command may be effective for an object list 

descriptor. TI1is commaml may be used to obtain the total number of object entry descriptor:l 

within the object Hsl descriptor. 

FIG. 3 illustrate~ a command format for GE1~.NUM_OF _ENTRIES and a response 

format conesponding thereto. Portions shown by••+- "in the response format indicate that data 

similar to that of the command format may he provided therein. Each operand may have l byte (8 

hits) of data. Likewise. a number oflhc command formats may also have a similar size. The 

command fommt may include .. Dcscriptor_Jdcntificr" information which may be used lo obtain the 

above-mentioned total number and which may have a variable length. Also, the response format 

may contain "Numbcr_of_Entrics" information of the object list descriptor and .. Result_ status" 

in formation which may represent n code used to determine whether or not the acquisilion of 

information is approved. 
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A "LIST ENTRY JD'' command may be effective for the object list descriptor. - -
This command may be ust!d 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 sons to obtain 

' ull object IDs. 

FIG. 4 illustrates a command fonnat for LIST _ENTRY_ ID and a response format 

conesponding thereto. "Dcscriptor.Jdentifter" information may indicate a descriptor used to 

obtain n list of object IDs and may have a variable length. "Entry_Info_Type" may indicate 

necessary information within the objccl entry. Further, the command format may jnclude 

"Resumc.Jnfonnation" fo.wing 8 bytes of data in which each byte may be initially set to FF16. ·n1e 

response format may include "Resume _Tnfonnation" having 8 bytes of data which may be used to 

i:;sue a desired command that the conlrollr..-r wishes to obtain remaining information when. for 

example, all info1111ation instmctcd by the command formal cannot be transmitted from the target 

side. Thc1arget side may determine based on 1he infonnation of"Resume_Informalio111
' command 

whether new information should be obtained or the remaining infonnation should be obtained. The 

r~spo11se format may further include .. Reslllt_slatus" information which may represent a code used 

to determine whether or not the acquisition of information is approved. 

FIG. 5A illustralcs an example ofa "Entry_Info_Type" commm1d. As shown in 

FIG. 5A, a value of"Ot 16,, may indicate that "object_ID" information is necessary, wherein 

"entry_i11fo_i11 infom1alion in the response forritat may be .. object_ID" information as shown in 

FIG. SB. A vnlue of''0216" may indicate that "o~ject_ID", "entry_Type" and "auributu" arc 

necessary, wherein "entry_info_i" information in the response format may be "object_ID", 

··emry _type" and .. attributes" info.rmation as shown in FIG. SC. Further, a value of "0316" may 

indicate that "object_tD", "cntry_typc", "attribute" and "child_]isl_ID" arc necessary, wherein 



13 

"entryjnfo_i" information in the response format may be "object_ID''. ''cntry_type", ''attributes" 

and "child_lisl_ID" information as shown in PIG. SD. Jf"child_list_ID" does 11ot exist. the 

corresponding portion may he padded with Os (if NA padding) . 

. FIG. 6 ii lustrntes a manner in which a number of different type..c; of information may 

be obtaim:d from the object list descriptor by the use of the GET_NUM_OF •• ENTRIES and 

LiST_ENTRY _ID commands. ln this case, the UST _EN"fRY _In command may be issued twice. 

"GHT_lNFO_ELEMllNT" command may be effective for all descript<?rs. 111is 

command may be used to obtain (rend) information from the descriptor. 

FIG. 7 illu.citmtcs a command format for GET_INFO_ELEMENT and a response 

fonuat corresixmding thereto. "Dcseriptor_ldcnlifier" infomtation may indicate a descriptor for 

obtaining the above-mentioned information and mny have a variable length. Also, the command 

fommt may include ••1nfonnalio11_Hlcmcnt_Type" and "lnformation_ElementJO" information 

which may be used to obtain desired infon11ation. The response format may include 

.. lnformalion_Elemcnt_Dala" obtained from "Infonnation_Elcment_Type'' and 

''Inronnation_mcment_lD" commnnds and mny have added thereto ''Result_Stalus" information 

which may represent the code used to dcterr11ine whether or not the acquisition ofinformat.io.11 is 

approved. 

FIG. 8A illuslrotes "Information_F.lcment_Type" infonnation. TI1is infomiation 

may include "Informalion Element Type value" and "category" information. Further, 

"Jnformation __ memcnt_In" may be used to respectively specify infonnation when a plurality of 

information is requested by Lhc "laformation_Elemcnt_Typc". FIG. 8D describes information 

clement types. 
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FIG. 9 Hlustratcs a manner in which predetcrnlined information {element) may be 

obtained from the subunit identifier descriptor by use of the OET_lNFO_ELEMENT command. 

PlG. 10 illusti'tltcs a manner in which prcdetcnnincd information {element) niay be obtained from 

the objccL list tlcscriptor by use of the GET_INFO_fil,EMflNT command. F1G. 11 illustrates a 

manner i11 which predetermined infonuation (element) may be obtained from the object entry 

descriptor by use of the Glff_INfiO __ ET .EMENT command. Further, FIG. 12 illustrate.~ a manner 

in which predetermined information (element) may be obtained from an infonnation block within 

the descriptor by use of the GE'l~_INFO _ET.EMENT command. 

"PU"CINFO _ELEMENT" command may be effective for alt descriptors. This 

command may be used to write information in the descriptor. 

Fl G. 13 illuslraLcs a command format for PUT_ INFO_ ELHMHNT and a response 

format corresponding thereto. "Descriplor_Idcntitier" infonnation may indicate a descriptor for. 

writing the abovc~mcntioncd information and may have a variable length. The command format 

m3y further include .. lnformation.J~Jcmcnt_Typc" and ''Informatio.n_Elcment_ID .. infonnation 

which mny be used to obtain desired write information (element). This information may be similar 

to lhal in the GHT_lNFO_ELEMHNT command. The command format may also include 

"InfonnaLion_Elemc11t_Data" which is the it1formation that should be written. 

"GET_NUM_OF _tNFO_RLEMENT" command may be effective for all 

dcscriplors. This command may be used to obtain the total number of information efcments having 

the same "lnfonnalion_Elcment __ Typc,'. 

FIG. 14 ilhistratcs a command fomiat for Gl.!'T _ NUM_INFO _ELEMENT and a 

rusponsc formal corresponding thct't!to. The command format may include 
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"lnfonuation_ Element_ Typc', information which il1dicates which total number should be oblaincd. 

Also, the response format may include total number information ••Number_of_lnfo_lllemcnt''. 

ln the present invention, an image may be displayed in the above-mentioned system 

of PlG. 15 by lhc following procedure. 

The m.D 200 may oblain the tolal 11umbcr of objects from the object Hst descriptor 

of the DSC 100. In this case, the JRD 200 may issue the Gh!_NUM_OF _ENTRIES command 

(dcsc-ID.,.. list-ID) to obtain object total nmnhcrinfonnation •'Juunbcr·of-entries'' from the 

response of the DSC lOO. (l'he desc-ID represent.~ the JD of the desired data and to access such 

data the list-ID may be initially utili~.) When the IRD 200 obtains the object total number 

''number~of-entrics", it may cause the same 11umber of rectangular areas to be displayed on the 

screen of the monilor 210 as, for exumple, shown in ll!G. 24A~ 

The JRD 200 may obtain ·a Jist of object ID from the object entry descriptor of the 

DSC l 00. In this case, the \RD 200 m~y issue a LISl~ENTRY _ID command (dcsc~JD =list-IO) 

to obtain .. object_ID" infonnation from the response oflhc DSC 100. Such "objcct_ID" 

infon11alion may be oblnined from all object entry descriptors in response to the issued command. 

When lhc IRU 200 obtains a list of object ID, it may cause object IDs to be respectively displayed 

with the rcclangular nreas on the screen of the monitor 210 as shown in F(G. 24B. 

The IRI> 200 may obtain object attribute information (such as file name, size and 

date ~lfcrcmtion) fnm1 the object entry descriptor ofthe DSC 100. Jn this case, the lRD 200 may 

issue a GET_lNFO_RLEMENT command (desc-IP = Hst-ID + objcct-10, and Info-Element-Type) 

· ltl obtain object attribute infom1ation from the response of the DSC 100. The ID (desc-ID) and 

type infom1ation may be utilil"A}d to locate clesiri.:c.I information of a respective object o'r element. 

IncidcntaUy. lnfo_F.lement containing file name, size and date of creation may be defined. The 
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auribute infonnation may be obtained from all objccl entry descriptors in response to the issued 

command. When the IRD 200 obtain~ the attribute information of each object. it may cause 

llltributes c~-uch n.c; file nnme and size) to be respectively displayed with the rectangular areas 011 the 

screen of the monitor 210 as shown in FIG. 24C. 

The IRD 200 may issue a command to obtain thumb~nait or small-size image dala of 

each object from the image memory of t11c DSC l 00. When the IRD 200 obtains such data, it may 

cause small-size images ofthe respective objects to be displayed within the rectangular areas on the 

screen of the monitor 210 as shown in l?IG. 24D. 

When the snuiU-sizc imagl!s ofrcspect_ive objects are displayed 011 the screen of the 

monitor 210 a.~ describetl above. a user may select or designate n desired object. As a result, the 

IRD 200 may issue a command whereupon image data of the desired object may be obtained from 

the image memory of the DSC 100 and the designated object may be displayed in a large-size on 

the monilor 210 as shown in HO. 24E. · 

Accordingly, lhe present invention enables the IRD 200 to efficiently receive only 

necessary infom1ation from the DSC 100 as a response by use of commands such as 

OET NUM OF ENTRIES. LIST ENTRY 10, and GET INrO ELEMh'NT. Further. the IRD - -- - - - -
200 may efficiently write desired informalion into the information storage medium of the DSC 100 

by use oflhe PUT_INFO_ELEMENT command. 

According to the present invention, an electronic device such as a digital still camera 

may receive a desiret.I kind or type of information from an information storage medium by only 

issuing ru1 instmction or command lo receive this information to an information storage medium 

wherein such infonnation is stored in the form of a descriptor structure. As a result, the desired 

type ofinfonnalion muy be efficicnlly obtained. Additionally, writing instructions or commands 
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may be provided to the information storage medium whereupon de.c;ired information may be written 

efficiently to the in forll\ntion slorag~ medium. 

While the present invention ma~ he applied to an electronic device in which 
,,,.~ ./ 

J 

information is read out from an informalion slorage medium of a digital still camera or in which 

information is written thereto, \he present invention is not limited thereto. That is, the present 

invention may be applied to other types of electronic devices in which desired inforn1ation is read 

out from an information storage medium wherein the infonnation is stored in the form of a 

descriptor structure or in which dcsir~d inf om1ntion is written thereto. 

Although preferred embodimenlc; of the present invention and modifications thereof 

have been described in detail herein, it is to be understood that this invention is not limited to these 

embodiments and modi lications. and that other modifications and variations may be clTecte<J. by 

one skilled in the art without departing from the spirit and scope of the invention as defined by the 

appended claimi;. 
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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 whether 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 claim 1, 2 

or 3, wherein when said information reception means cannot 

receive all of said desired type of information from said 
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information memory, said instruction means issues a second 

reception request instruction for the remaining desired type of 

information to said information memory. 

5. An information processing apparatus as in claim 4, 

wherein when all of said desired 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 information to said information 

memory by using said remaining request information. 

6. An information processing 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 

Glaim 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 

from 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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