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I -r *159159* - 1 TITLE OF THE | NVENTI ON PORTABLE
ELECTRONI C DEVI CE AND CONTROL METHOD OF  PORTABLE
ELECTRONI C DEVI CE BACKGROUND OF THE I NVENTION 5 Thi s

n:m,mmmmmmmﬂes to a portable electronic device

su ard which has, for exanple, a

nonvol aishjk@ nNenory capable of witing and rewiting
data and a control elenent such as a CPU and which

execut es processing conplying with a conmand i nput

from10 the external. Heretofore, as a portable

el ectronic device, th h been_an_| C card in which
an I C nDduIe having fgﬁ%ﬁigﬁsTHF QNNEHBFQ a CPy,

etc, PbﬁTR ed; Eprf %%%eD G Y ¥ﬁ§% Gp oF
& A R

pl at es an ers TPR 1SulR VAR 18

Wi tb@ﬁmem @LE@WRbN%' SeRapyol at' ' e ”E‘”DFV in
response to a command from an external devi ce, Or

data is read from tthevundNRGH eeHEMvENTIY
exanpl e, in 1S07816 which is a standard specification

of the | CToarsdinzetrtdnspaeant: cal erent gioy t2® 1fd led dFEPonic
and a record EF, etc. are defined as file data
strudeuies BochdasaaholIbecstdr gtiiich hhe, domvelkatiple, a
menory of the 1C card. Unstructured data (binary data)

i s sPBPEAlRALILRememPaNs paPakieERPL MiiténgeandomaWwrli€ing

he at a
Cardéa L g a control element such as a CPU and which

executes processing complying with a command input from
the external.

Heretofore, as a portable electronic device, there
has been an IC card in which an IC module having
functioné of a memory, a CPU, etc. is buried in a case
constructed by plastic plates and others. In such an
IC card, data is written into a rewritable nonvolatile
memory in response to a command from an external
device, or data is read from the nonvolatile memory.
For example, in IS0O7816 which is a standard
specification of the IC card, a transparent elementary
file (EF) and a record EF, etc. are defined as file
data structures for data to be stored in the
nonvolatile memory of the IC card.

Unstructured data (binary data) is stored in the
transparent EF. 1In conventional IC cards, the data
stored in such a transparent EF is only accessed by a
binary-based command. Therefore, the transparent EF

has a high degree of freedom in the structure of data.
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25 stored in such a transparent EF is only accessed by
a bi nary-based command. Therefore, the transparent EF
*@00002* 2 Furthernore, the record EF stores, as
data, records in a predeterm ned format having
managenent information and actual data (record data).
Thus, managenent of data is easy in the record EF. In
the 5 conventional IC cards, the,data (records) stored
in such a record EF is only accéessed by a
record-based command. In the case of the binary-based

(o the tars 0 RS E T6 By BITLar. THUSS 1 e aats,

to the data int us,

bina&éc@@agdiﬁoﬁ”@?@d@@%&hﬁaehh%orQQEaHd%%ﬁgfﬂ%%g RS

collectively specified as a processing tar

proceagbrgaiciohh@nkCaeai@ 1f ekt at he iKY Whased rhys,
command is sinple. However, in the case of the

bi namgnbgsmentomfandtabecaeseyi tini $htb RECASSAEY, t On the
directly specify the data in the EF to be the

pr océ8BAgtLangét ICdesirded dakadedm ratedoedsspetidrieat] in
as the processing target if, for exanple, the data

st r uttGie®i AFREYEEE| dsnenlknefreserdt hy comecary-Hased
the case_of, the record-based 20 command, the
highg?@nggr devi ce specifies, for the IC card, the

h ta_in the EF by the.record. .
Sroraror o2 SHERERAPDRET S, RS eamaagy  hicher-

specifyeihgegata gﬁ@ﬁ?%@ési@h%hgchgs%a%g'tF@M%%%E’i%nthe EF
by offset. Thus, the binary-based command enables the
data in the EF to be collectively specified as a
processing target, and processing in the IC card for
the binary—baséd command i1s simple. However, in the
case of the binary-based command, because it is
necessary to directly specify the data in the EF to be
the processing target, desired data can not be
specified as the processing target if, for example, the
data structure in the EF is not known.

On the contrary, in thé case of the record-based
command, the higher-~level device specifies, for the IC
card, the access to the data in the EF by the record.
Therefore, in the higher-level device, it is easy to
specify the data (record) in the IC card. However, in
the case of the record-based command, because it is
necessary to specify data to be the processing target
record by record, a plurality of record-based commands

has to be used to specify each record as the processing



10

15

20

25

the case of the record-based command, because it is 25
necessary to specify data to be the processing target
record by record, a plurality of record-based comands
has to be used to specify each record as the
processing - 3 target even when a plurality of
records in the EF is specified as the processing
targets. In particular, in the rtable electronic
device such as the IC card, proctessing tinme is often
l[imted 5 in the node of enploynent Thus, in the

port @QEﬁe%l ggtéhoq, d%w Ge,,Suygh as r}eecl C arldn thheerEeF

has enan nincre

procepekRg iy a%l%ﬁbllfa@ééylﬁg.&y Q§§|ng t hr ough
efficlient access he data stored in the nenory. 10

BRI EF SUNNBRfa@ElEHEa&NVENﬂﬂHE(Qﬁ%ﬂgﬂk%‘glééﬂfbnlc device

invention is directed to provide a portable

el ecsuohi esdeéhiec@Ccapahl, e pab efsfsiitice HimeAGeeSF e 1imited
data, and a control nethod of a portable electronic

devi ée. ths Aoger badbkapdbgorneni ¢ Tdens, C 6 nas henearts 1ef

this _invention conprises. a nmenory which stores files
stor?ﬁ@CFéQBF&sdﬁgépﬁgSﬁﬁﬁagéwéﬁﬁ iLef @emal, i ¢ieaed has been a
recor,d data; a communication unit which perforns data

commtlf@ati 6RTwAlh L3R T8REENSPSGEy Ple PTRSESS NG oF

s AT B SRR B RS e
whentaegﬁbvaaga sEBE@HQQnt@g Tpypication unit, a

bi nary command for binary data processing which
specifies the filgrSEPrsM@MARY OF THE INVENTION

One mode of this invention is directed to provide
a portable electronic device capable of efficient
access to data, and a control method of a portable
electronic device.

A portable electronic device as one mode of this
invention comprises: a memory which stores files
storing records having management information and
record data; a communication unit which performs data
communication with an external device; and a processing
unit which processes, as binary data, data in the
respective records stored in the file when receiving,
through the communication unit, a binary command for
binary data processing which specifies the file storing
the records stored in the memory.

A control method of a portable electronic device
as one mode of this invention comprises: receiving a

command requesting data processing from an external
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the records stored in the nenory. 25 A control nethod
of a portable electronic device as one node of this

i nvention conprises: receiving a command requesting
data processing froman external 4 device; judging
whet her or not the command received fromthe externa
device is a binary command for binary data processing
whi ch specifies a file storing nfcords stored in the
menory and havi ng managenent information 5 and record
data; and processing the data in the respective

recogds;sLore dgﬁpgh%@tkera%rbm%f h%atc%mm%%” r&é:ed_ved

conmand rece om 't he “ext érnal evi ce

as theoRl RAEY <k0EWRAA WRGReSRECif e the %nd for binary
storing the records. 10 Additional obje ts a

advagtageprotesbengnwanthoBpeWwilth ebe aset 1£0LER HiRigt R cords
description which follows, and in part will be
obV|sUsrédomnthbedmsmomptanﬂ har imgy mbeagkeahted Ny rmation
practice of the invention. The objects and advantages

of taedi Keeptrfodafay Badr pabizediandth® dbtai ned thy

means of the instrunentalities and conbinations
partF@EP%FF&VEoFﬁF@Hdéuﬁtﬁé?éiﬁﬁfFéﬁ fipRI BF binary data
PTI%H THE SEVERAL. VI EW5 OF THE DRAW NG The

acco ShyAG GPERA § reﬁﬁﬁgﬁdaﬁ§°WnEBPpSFE?é&allﬁeﬁﬁﬁe is

consiibuke sspent BLobue, BERRLLLCANLON: ROt tate e
el et g, axore e () srs
expl ain th@d@thﬁﬁb@'@%j@EtEhQanXQQEhQ@geS of the invention
will be set forth in the description which follows, and
in part will be obvious from the description, or may be
learned by practice of the invention. The objects and
advantages of the invention may be realized and
obtained by means of the instrumentalities and
combinations particularly pointed out hereinafter.
BRIEF DESCRIPTION OF THE SEVERAL VIEWS OF THE DRAWING
The accompanying drawings, which are incorporated
in and constitute a part of the specification,
illustrate embodiments of the invention, and together
with the general description given above and the
detailed description of the embodiments given below,
serve to explain the principles of the invention.
FIG. 1 is a block diagram schematically showing
the configuration of hardware of an IC card 1 as a
portable electronic device according to an embodiment

of this invention;
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FIG 1 is a block diagramschematically show ng 25
the configuration of hardware of an IC card 1 as a
portabl e el ectroni c device according to an enbodi nent
of this invention; 5 FIG 2 is a diagramshow ng an
exanpl e of the configuration of files stored in a
nonvol atile nenory; FIG 3 is a diagram show ng an
exanpl e of the configuration of data stored in a
record EF; 5 FIG 4 is a flowhart for explaining a
first processing exanple FIG 5is a flowhart for

expl ai ni n sec is 2
fl omhartg}lg;r expl ai n%%%%dp%%pr ocesasnll%lge of "the
exanabﬂ,flab@atldns F ffllq\@‘sh%ftto]fé%f € %Hﬁglz%l fountdory ;

processing exanple; and FIG 8 is a flowhart

expl ai ni ng1&.fiF tis PrOCRESENG XA &an IS IFTAL LEP the
DESCRI PTI ON OF THE | NVENTI ON A preferred enbodi nment

for canfyigngacsutont kifs datayentdrenl virl la heyeimafger be
described with reference to the drawings. It is to be
not ed t hat'Ién KKCicarad filowidwnted as expl20ipord ablfirst
el ectronic device in_the enbodi nent described bel ow
FurtﬁéPﬁﬁlsélnﬂhéxﬁf‘@é@nt enbodi nent can al so be

appl i ed t% tronlc eV| es such as IC card to be
set in a elf%le art for explaining a second

processing example;

FIG. 6 is a flowchart for explaining a third
processing example;

FIG. 7 is a flowchart for explaining a fourth
processing example; and

FIG. 8 is a flowchart for explaining a fifth
processing example.

DETAILED DESCRIPTION OF THE INVENTION

A preferred embodiment for carrying out this
invention will hereinafter be described with reference
to the drawings.

It is to be noted that an IC card is assumed as a
portable electronic device in the embodiment described
below. Furthermore, the present embodiment can also be
applied to electronic devices such as IC card to be set
in a mobile telephone.

FIG. 1 schematically shows the configuration of
hardware of an IC card 1 as a portable electronic
device according to this embodiment.

As shown in FIG. 1, the IC card 1 has, for
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FIG 1 schematically shows the configuration of 25
hardware of an IC card 1 as a portable electronic

devi ce according to this enbodinment. As shown in FIG
1, the ICcard 1 has, for - 6 exanple, a central
processing unit (CPU) 11, a read only nmenory (ROM
12, a random access nenory (RAM 13, a conmunication
unit (UART) 14, a co-processor 15 and a nonvolatile
menory (NV (EEPROM)) 16. 5 The U 11, the ROM 12, the
RAM 13, the conmunication unit 14, the co-processor

15 i i].e [E 16 e .Co ucted by a
nodﬁ:%g(agcr%q%'ﬂt%ggéréﬁfyahf cggrir?%%syl]hagnq{ tch{b;[g% #ﬁ’_e a’read
ik ' | [ [ ' G n

t keefel?aﬁgnﬁqﬁoﬁ'@t 1iszs', Léatr hlgglldc(‘?%garéﬁseﬁ S Ly Mekaw) 13,

constar uetethndycdtiercage tC (URRMhich, theedmehd @ {&od S15 and a
buried. Furthernore, when supplied with, for exanple,

el ectonyogevwerl  memcary | G\ afEERRAM)ESSidg device 2 as

a higher-level device, the ICcard 1 is activated 15

(brought Tt GV dper dble RMtE), wre Rigerel estha

accordance with a conmmand fromthe I C card processing

devi COMPUNHEIEPY Pt Tesdditsidswraessiar all and the

nage IRl o S SRS n U fund one es. 19 ca

U MhQRergs A RS B O A POgam o

R?(\)/' ?n%ﬁl{usle 2NV Y ALid £ IR I d’\,qdoq_'l?nltr!be SOl carg 1.,

P gThat is, the IC card 1 is constructed by the case C in
which the module Ca is buried.

Furthermore, when supplied with, for example,
electric power from an IC card processing device 2 as a
higher-level device, the IC card 1 is activated
(brought into an operable state), and operates in
accordance with a command from the IC card processing
device 2.
The CPU 11 is responsible for overall management

and control. The CPU 11 functions as, for example, a
processing unit and a judging unit. The CPU 11
operates on the basis of a control program or the like
to perform various kinds of processing. The ROM 12 is
a nonvolatile memory in which the control program,
control data, etc. are prestored. The RAM 13 is a
volatile memory which functions as a working memory.

The communication unit 14 functions as a

communication part, and controls data communication
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control data, etc. are prestored. The RAM13 is a 25
volatile menmory which functions as a working nenory.
The communi cation unit 14 functions as a communication
part, and controls data comunication 7 wth the IC
card processing device 2 as the higher- |evel device.
The communi cation unit 14 also functions as neans for
receiving electric power for ope;ating the IC card 1.

The co-processor 15 assists in a 5_calculation such
as encryption or decryption. The nonvolatile nmenory

16 i g :@anr i trabl olatil.e nory f.or staring, _
vari gdghk?\rﬁ%s IE)%? c%aljtag%\aér%:%ésﬁplﬂgcar%volr%e (@t i |}b]]|¢1gher

ro : e to Qgh§g1-t t. & tructure o :
gat gqug)rlegleitvﬁc?ﬁe r?gl%vol at | nelé%%lr?er!rqrglrn;ltlgt%Niaillsooefumtlons
desceisbe@ahat €orl Redetidling AWdthardKe A her ?perating
communi cation unit 14 has a configuration conplying
wi t hthke I€owawai dat | @hemeiched ocefs stdie 115C aridtl Fora
exanpl e, when the IC card 1 has a contact-type
conmiiAiLEHLREA OResShed, ashencaypiiioratironiebs wititonl4 The
conprises_a contact section or the |ike for
physPERVP}aEdACaPENRG Yt RE d6nBacewsddtribde afortvrd atGle

d_processing device 2 as the higher-]level device.
Fﬁrtﬂggoggs ?r?ﬁg°F€n8aWérioPécéP@§§ PHe déltec anicc

am t d ing device 2 by the 20

P omaRPALEEE0s] ?aﬁﬁﬁaﬁ?%ﬁ%?ﬂi%#?e%ﬁ%bié Igorieace be noted
i [ [ LT IS, n .

the TEEECEhE §PFACELRETDE PULd HhBRF, 48 thie HheVedRs 10

1 reemby¥esitheiopepat hBgcek gehr h G aypPRLYy 428d;3n

oper ati on

Furthermore, the communication unit 14 has a
configuration complying with the communication method
of the IC card 1. For example, when the IC card 1 has
a contact-type communication method, the communication
unit 14 comprises a contact section or the like for
physically contacting the contact section of the IC
card processing device 2 as the higher-level device.
In this case, the IC card 1 receives the electric power
from the IC card processing device 2 by the
communication unit 14 which is in physical contact with
the IC card processing device 2. That is, when the IC
card 1 is a contact-type IC card, the IC card 1
receives the opérating electric supply and an operation
clock from the IC card processing device 2 via the
contact section as the communication unit 14, and is

thus activated.

Moreover, when the IC card 1 has a
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clock fromthe 1 C card processing device 2 via the 25
contact section as the conmunication unit 14, and is

t hus activated. Moreover, when the ICcard 1 has a - 8
contactl ess-type (wireless) comunication nethod, the
comuni cation unit 14 conprises an antenna for
transmtting and receiving radi o waves, a

communi cation control section for controlling

conmuni cation, etc. In 5 this cdase, the ICcard 1
generates by an unshown power source unit the

[ ' . dth it i clock from
Che BabPa-EAeaL F aeB VBl By Sena. oeh erﬁicé%?lioalnn@mod, the
14. j - I rd 1.i a_contactl ess-type
¢ carirubreat 8 kA% FacEhletiehe 5" PRNR s
fromilgshreahd RhACSESLAYiABVILGR1E Vhdesl NG AOLEMRRcation
t he comruni cati on control section, etc. as the

comMughtabl oBeddibnl4orgenatabes ihheceRRLALAGion, etc. In
el ectric power supply and the operation clock fromthe

radi bhivavessey the NaOshewd poyenesaueeebyniah, uABBowS power
15 thus activated. Next, the configuration of data

st orgdureet heitnbheobperbeingmelgctBini bbwbe and the
described. Various kinds of data are stored in the
nonvoP&E #F €CRefbPGk16rPH Ahei Fadipr wevaserdekiimed b, the

20 f I | SO | EC/816. For exanple, a file as a '
dat ag‘%’f‘ﬁ‘)ég ﬁgb% PRLE héikti phet éﬁemgﬁf‘uéﬁﬁr éC(rped 1 is

P Bt UG LG BLETRDL Y CLLL) el 292,982 o
radio waves from the IC card processing device 2 via
the antenna, the communication control section, etc. as
the communication unit 14, generates the operating
electric power supply and the operation clock from the
radio waves by the unshown power source unit, and is
thus activated.

Next, the configuration of data stored in the
nonvolatile memory 16 will be described.

Various kinds of data are stored in the
nonvolatile memory 16 in a file structure defined in,
for example, ISO/IEC7816. For example, a file as a
data file managed in a multiple layer structure (tree
structure) (EF: elementary file), and a file as a data
folder (DF: dedicated.file) are stored in the
nonvolatile memory 16.

FIG. 2 is a diagram showing an example of the
configuration of the files stored in the nonvolatile

memory 16,
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nonvol atile menory 16. 25 FIG 2 is a diagram show ng
an exanple of the <configuration of the files stored
in the nonvolatile nenory 16. 9 In the exanple shown
in FIG 2, the top level has a file as a master file
(MF) 21. Under the MF 21, there are provided an EF
(EF-A) 22 storing data, a DF (DF-A) 23 as a folder,
and a DF (DF-B) 24 as a folder. ; Further, under the
DF (DF-B) 24, there is provided an EF (EF Bl ) 25 used
for, for exanple storing data. In such a file

, Ki d dat, store int F
SLrUetUr on VaRLOUS TS ol ot 3’&%&}. 00 e BevRl has
h al t nenvo [ o
&nﬁlgzggéégéglbegaékgEegeg%r'@%& ggove%hygglgﬁs %%hég

of dahérérgrétﬁ&gdlﬁadtﬁﬁ Efs (er-heononvelatid §ata, a DF
menory 16 of t | C card 1. For exanple a

trangparant 2BFasaar €eatid rEFandete pran@rdef)i nad 2as JdatA der .
structures in the EF in, for 15 exanple, | SO7816 whi ch

is aFgrahaavduspecitheaDFoNDEFB)tBG | EheardisTheovided an
transparent EF is a file for storing a series of
unst?EcﬁﬁFealbagé upatlaferer édri axahpler asspariegt daEE. In
s treated % of f set specification. Thus, 20

proc%ggpn@ gﬂetﬁErPF5H§6ar§ﬁFlEP5|§l§ﬁﬁppé drtsre@vwer stored

t he str a |n the transparent EF has
a debre EFr@@dgﬁ? ?ﬁ Fe the transparent EF is

suitable W@Q@,t@ﬁedggﬁflaugg a8 o?yt% E%Ca t%e data file

stored in the nonvolatile memory 16 will be described.

As described above, various kinds of data are
stored in the EFs in the nonvolatile memory 16 of the
IC card 1. For example, a transparent EF, a.record EF,
etc. are defined as data structures in the EF in, for
example, ISO7816 which is a standard specification of
the IC card.

The transparent EF is a file for storing a series
of unstructured data. Data stored in the transparent
EF is treated by offset specification. Thus,
processing for the transparent EF is simple. Moreover,
the structure of data stored in the transparent EF has
a degree of freedom. Therefore, the transparent EF is
suitable when the data is managed by the IC card
processing device 2 as the higher-level device of the
IC card 1.

On the contrary, the record EF is a file for

storing one or a plurality of data (records) structured
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processing device 2 as the higher-level device of the
25 1Ccard 1. On the contrary, the record EF is a file
for storing one or a plurality of data (records)
structured 10 in a predeterm ned format. Each record
stored in the record EF is data in a predetermnm ned
format having nmanagenent information and record data.
The managenent infornmation in ech_record stored in
the record EF 5 includes information such as

i nformati on on the order of records (record nunber)

and Ehe‘ékélf%@%te%m(lé@d' Hl¥ tconfEfac?Btrjt ugﬁr%atst%carq% in the

parity) urther € recofd data ac

eachreeeeudrst 9kedail the o ecQIfd tErii%ie %ﬁ?ﬁ§¥jﬁgvf%g

tag as identification inforrfation, Ien t

i nf omeBbbemehndiig@oirig ttile @@Haﬂé@aF&WdHEaa datR management
val ue, and a value as the data val ue. As descri bed

abovénfohmateécar dnERashoresodat &tpeled Hecahd ireddil EF
predeterm ned format. Thus, in order to access data
storéﬁcﬂﬁdﬁﬁelﬂé@émdtiﬁn BMCMSaﬁeaeisammtn@nlbmﬂnhafqtder
a recaord storing the data. In other words, the data
in tR& F@E@FGSEgréﬁﬁrﬁeanéﬁtrédaﬁyi checkesor data (validity
speci fi atio n the data stored in the record

Th
EF, dat nggéPB)gﬁﬁﬁagBﬁEﬁFyls p5§§Fﬁﬁé d§@@hr§§oﬁﬁedata
fi h I structure
o anaCERety d%k et fovBrtl) EeE el g R oRre tRe e o Td EF s
the cbfpeakd Bfoge§§?ngsd§&b%§1%1%3%&?% q%%%%mak%%%, length
devi ce " which requests th processing
(suppki eafarmgemBBNghasanth hgathdabachy 18higuat %ffe% data

records.
value, and a value as the data value.

As described above, the record EF stores data per
record in the predetermined format. Thus, in order to
access data stored in the record EF, it is necessary to
specify a record storing the data. In other words, the
data in the record EF can be treated by the record
specification. Thus, in the data stored in the record
EF, data (record) management is possible, such as the
confirmation of the validity of the record structure,
and record retrieval by the tag. This means that the
IC card processing device 2 as the higher-level device
which requests the IC card 1 for processing (supplies a
command) can treat data by structured records.

A binary-based command is used for the transparent
EF. For example, a command called write binary is used

to write data into the transparent EF. Moreover, a

command called read binary is used to read data from



10

15

20

25

A binary-based conmand is used for the transparent 25
EF. For exanple, a conmand called wite binary is used
to wite data into the transparent EF. Mreover, a
command cal l ed read binary is used to read data from -
11 - the transparent EF. On the contrary, in order to
access the record EF, both the record-based command
and the binary-based command C%ﬁ be used in the IC
card 1. That is, the 5 commands for witing data into
the record EF include, as the record-based commands,

conngggst§g%%p@§éggt§% record, update record and

append recor and as t'he binary-based conmand, a

command swgh o e ipary, o Mreqrer, cihe cqnmands

s, the r rd EF,
for reading data fromthe recor clide; st THe

recobdthased CREFRRbadCOFRAGLSUGhG a%d gﬁq]ar —gfsadSed

and as the binary-based cormand, a conmand suc
readcbimmanyg. cAs tesasiched rmhore, 1t ke dC1car dph€ars. the
access the record EF with the record-based command or

t he BPmaRpdslboaved tdogmairta limtot here werds,d tHFE ifclude,
card_1 can access the data stored in the record EF per
recofd th&c&eserdsbpgedr eosrangr) mh@ngdeebwmmgaEhWrite
record- based command, and the |IC car can access,

as birﬁgf’§8’d5?§?t?h§e&8tr§ 816 8BPER Y FECPEEor dNEF aserthe

it do transparent EF) when
Fecerunagy PREEH raiyBRetcq command SEor eRamplie Binary.

CaseMB§e@§§9gegﬁﬁhggﬁmgﬁﬁsr%%qugagﬁkg %%%Ee%ri% e record
record EF. In this case, ITnordéer to
EF include, as the record-based command, a command such
as read record, and as the binary-based command, a
command such as read binary.

As described above, the IC card 1 can access the
record EF with the record-based command or the binary-
based command. In other words, the IC card 1 can
access the data stored in the record EF per record
(access as the record EF) when receiving the record-
based command, and the IC card 1 can access, as binary
data, the data stored in the record EF per record
(access it as a pseudo transparent EF) when receiving
the binary-based command.

For example, a case is assumed where ten records
are stored in one record EF. 1In this case, in order to
use the record-based command (read record command) to
read all of the ten records stored in one record EF,

the IC card 1 needs to execute the read record command

ten times. On the contrary, in order to use the
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use the record-based command (read record conmand) to
25 read all of the ten records stored in one record
EF, the IC card 1 needs to execute the read record
command ten tinmes. On the contrary, in order to use
the 12 binary-based command (read binary command) to
read all of the ten records stored in one record EF
the 1IC card 1 only needs to _ex %utg the read binary
conmand one tinme. This is based“on the assunption
that the 1C card 5 1 conbines data stored as the ten

recoggﬁ a db%r%%t%o thecﬁqta as ,ane blﬁgﬁ%gggﬁﬁﬂ#é§fﬁd a1l

response € rea

d
t he B%CQBQ %En N%%Erdgh%t% g% ?b%%lo%ﬁg%vﬁf%gvsh (%C card

in the record EF wll e

an exapphe ﬁEeHBet%‘)@fx'eQLért%t QR qfeaﬂd%t %f oneqrgr\ hoene

record EF. In the exanple shown in

expr essed thQBeleebbseHnothh%X%@%M%§¥T3H1ﬂHétHE%e %C card
the entire EF conprises 70 bytes. Further, in the

15 shoanmbanEeGda8a wtictredcelsl $he" t3h &@db&ﬁs aﬁaykﬂéats
"37", "43" to "52", "58" to "67") indicate the

i denERei 8aERoASI ANGr hankoy (Bag) int hespemghto the read
i nformation %Ien th% and the data value (value) as the
actu Fn35Ya Brafide Pé§p§€?ﬁ9élﬁéc@h@sre@@mdsﬂﬂth 20

i nes sla the right ("08" to "12", "23" to
"7, "38 %ge copi gug 5?‘“) oifngietat &toaes dm tthe

f t respective records.
ranageses Ff‘n‘é% 8 FRcraBefe fert (~oL" to ~07"

FIG. 3 shows an example of the configuration of
data stored in the record EF.

In the example shown in FIG. 3, one byte is
expressed by one cell. 1In the example shown in FIG. 3,
the entire EF comprises 70 bytes. Further, in the EF
shown in FIG. 3, write cells (“13” to “227, 228" to
“377, “43" to “52”, “58” to “67”) indicate the
identification information (tag), the length
information (length) and the data value (value) as the
actual data for the respective records. Cells with
lines slanting to the right (“08” to “12”, “23” to
“277, “38” to “42”, “53” to “57”) indicate data on the
management information in the respective records.
Cells with lines slanting to the left (“01” to w077,
“68” to “70”) indicate data such as the management
information for the entire EF.

That is, in the EF shown in FIG. 3, management

information RH and RF for the EF, and four records R1,
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"68" to "70") indicate data such as the nmanagenent 25
information for the entire EF. That is, in the EF
shown in FIG 3, managenent information RH and RF for
the EF, and four records Rl, 13 R2, R3 and R4 are
stored. The managenent information RH and RF for the
EF are constituted of the bytes of "01" to "07" and
the bytes of "68" to "70". Furthernore, the first

record Rl is constituted of 5 the bytes of "08" to
"22". Moreover, the first record Rl has managenent

i nf oAt ien tored in the bytes of "08" to "12",

and FggorR? &%Icg% 558t Sred % tf%l%ﬁaééaﬁlﬁ@ri%"“f@rmatlon
"22" rpStainld  wfRUr le, 0 recar [

consti tﬁtngd REggt%? tt}hefa yfagrge 0 n‘%%%dtoe%zﬁé.the bytes of

Mor eover, tihe osecent drRCend 2 J1as ggnageney.,

informati on R2a stored in the bytes of "23" to "27",

and recor dudedhe MArest ARl first hee RER D1 s 285nd 0 tuted of
"37". Still further, the third record R3 is

constihtubgdesl® fof* 08ife tytee af 'MFedwer ,5Zhe first record
Moreover, the third record R3 has nanagenent
i nf oRAaiE6N "RB& 9sIemdd iinf arma t ilpyt @ aofst'@8Yd tim "B bytes
and recqr ,data R3b stored in the bytes of "43" to
"52" OTSt 0P f@r tHer, ERel fregoms ceder R4 sitored in the
constituted,. 20.0f .th tes of "53" to "57".

BYEES Bite Aot e e

Mor eOver Eie ur &1 cord R4 has managenent

e SRS SR T e S e £ L e e

"67"of the bytes of “23” to “37”. Moreover, the second
record RZ has management information R2a stored in the
bytes of “23” to “27”, and record data R2b stored in
the bytes of “28” to “37~,

Still further, the third record R3 is constituted
of the bytes of “38” to “527. Moreover, the third
record R3 has management information R3a stored in the
bytes of “38” to “42”, and record data R3b stored in
the bytes of “43” to “527,

Still further, the fourth record R4 is constituted
of the bytes of “53” to “577. Moreover, the fourth
record R4 has management information Rda stored in the
bytes of “53” to “57”, and record data R4b stored in
the bytes of “58” to “67”,

Next, access to the data in the record EF will be
described.

First, processing of the data in the record EF by

the record-based commard will be described.



10

15

20

25

Next, access to the data in the record EF will be 25
described. First, processing of the data in the record
EF by the record-based conmand will be described. 14
Here, as an exanple of processing the data in the
record EF by the record-based command, a case will be
descri bed wherein the read record command is used to
read all the data (all the recor%s) fromthe record EF
5 storing a plurality of records? For exanpl e, the
read record command can be used as the record-based
command to, read the data stored. in the record EF as

described%aI§Veéﬁl?qlﬁgﬁqf%§N9f\HﬁQﬁ?S%ﬁﬁgr§ﬁﬁﬂQ&§P in the
t hi g ta is rea 10 for .

cach Foeard i m e Pocars EREaiEL AkHBl 1 L be
Her € de@ceapR dihle rR8 ndese iked WRIGIN AL 8AL s used to

record conmand is used to read the data 1 n each record

(receedddatia ithealdatlahganacehds)redd®d iftdh@ HEGU G rd EF
15 EF as shown in FIG 3. First, the IC card

processirnggdevipder2ltitgneifi trecardsi.rst read record

command specifying the first record Rl in the record

EF. On redeéirpexgimptlive ftivestr seghd e qoecbrabreemnghn the used
ICcard 1 reads the record data 20 ("13" to "22") Rla

of tRE fPPsEeFeErBaredi FOrR@ndedor d ealr thieomattise stored in

oY PL EL R 10 TR NS LC O G L S L e

Ri b Rgslgeggg%gdi@h&gergggsge%%%%r%oﬁha%%,athe data is read
for each record in the record EF specified by the
command.

Here, a case will be described wherein the read
record command is used to read the data in each record
(record data in all the records) stored in the record
EF as shown in FIG. 3.

First, the IC card processing device 2 transmits a
first read record command specifying the first record
Rl in the record EF. On receipt of the first read
record command, the IC card 1 reads the record data
("13” to “22”) Rla of the first record Rl in the record
EF from the nonvolatile memory 16. Thus, the IC card 1
outputs, to the IC card processing device 2, the record
data Rlb of 10 bytes in the first record Rl as a
response to the first read record command.

On receipt of the record data Rlb of the first
record Rl as a response to the first read record

command, the IC card processing device 2 outputs a
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response to the first read record command. 25 On
recei pt of the record data R b of the first record Rl
as a response to the first read record commuand, the

| C card processing device 2 outputs a - 15 second
read record command specifying the second record R2.
On recei pt of the second read record command, the |IC
card 1 reads the record data_("%%" to "37") R2a of

the second record R2 in the record EF fromthe 5
nonvol atile menory 16. Thus, the IC card 1 outputs, to

the Egc%?lrdd r%ra%c q:%%orl% q:%\fr{m%%c? 'Sd;@%gi fégicng r e}'gegt sae CF\).?I%b% record

of 10 bytes i n the second recor onse

the rgecopg read irRceyd mnoo}éﬁf?%ofgi 5a&ﬁnand, the

record data R2b of the second 10 recor

respagseatrd theeseronthd eatdret Ata COMBENGo the74CRr2a of
card processing device 2 outputs a third read record

conmmiahe speointly ireg dride Rhiimd thec arett 33 BN Feeei e of

the third read record command, the 1C card 1 reads

t he neoyedadatla (rea®ryt d 6.52'ThuR3a thfe II5 dawd thigutputs, to
record R3 in the record EF fromthe nonvolatile nmenory

16. FREs ICt REIrECrERcEsPing slevs.ce @, tihe I@aerdd data R2b of

processing device 2, the record data Rib of 10 bytes
"n LRD PHEE rBCOPE RESRE TResHenEe F6 Phe eAmnSe to the

r ead rd .20 On receipt of the record data
R3b 8%§§ﬁ8 5%%Eg§%rgébr§°ﬁ§a§9’a response to the third

o0 00 SR o M AL RGeS O on

fourtBchbe@oRd as a response to the second read record
command, the IC card processing device 2 outputs a
third read record command specifying the third record
R3. On receipt of the third read record command, the
IC card 1 reads the record data (“43” to “52”) R3a of
the third record R3 in the record EF from the
nonvolatile memory 16. Thus, the IC card 1 outputs, to
the IC card processing device 2, the record data R3b of
10 bytes in the third record R3 as a response to the
third read record command.

On receipt of the record data R3b of the third
record R3 as a response to the third read record
command, the IC card processing device 2 outputs a
fourth read record command specifying the fourth record
R4. On receipt of the fourth read record command, the
IC card 1 reads the record data (“58” to “67”) Rda of

the fourth record R4 in the record EF from the

nonvolatile memory 16. Thus, the IC card 1 outputs, to
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R4.
25 |
of

On receipt of the fourth read record command, the
Ccard 1 reads the record data ("58" to "67") R4da
the fourth record R4 in the record EF fromthe

nonvol atile nmenory 16. Thus, the I1C card 1 outputs, to

16
Rob
tot

record data Rob of the fourth

the 1 C card processing device 2, the record data

of 10 bytes in the fourth record R4 as a response

he fourth read record cqnnggd._Ch recei pt of the
record R4 as a

response to the fourth read record command, the IC

car dtpeogesgiang %%%ic%%gén%?tc@ﬂ%et he data oc:fora :q%}:hang4b of

records in the récor

hat i's, When a plura

recondsbyieredni Rhengoureeond g d RAGEESSed it
record to be accessed is 10 spegified I'n theS asggaﬁo the

t he

feootd- based reamrandomand.exanpl e, in order to

read all the data in the record EF in which there is

a pl
EF),
has

ural i Op geoededr @S (tdld Hemord earad R4 dhe Heecyukth
a read code command as the record-based conmmand
f6cpEdeRécaced a§sSpampet tveshes fasirtie neatbere aofrd

records gr seg%sin the record EF. Next, access to the
r

dat aPR™

W ||
fift

RE- r dCEE3BY PRECesiSHaty ds¥d6e Compamdns the
descri be In the present enbodinent, first to
ﬁggﬁrggegg?nghgxgﬁﬁpggsmﬂplt%@ dESCFhéEd -as

exanpl es ?Rat29s9r%%%%$%” l%&agQ%#?%%aJ%ﬁéga%:§§g¥éﬁ in one

EF by the binary- based comran

rst,

exanpkeooh EF0§§S§EegskedEe%@%ﬁs?eckﬁdat%i%%r%b%%%%%d is
command specifying the record EF w |

specified in the case of the record-based command. For
example, in order to read all the data in the record EF
in which fhere is a plurality of records (all the
records in the record EF), a read code command as the
record-based command has to be executed as many times
as the number of records present in the record EF.

Next, access to the data in the record EF by the
binary-based command will be described.

In the present embodiment, first to fifth
processing examples will be described as examples of
processing of the data in the record EF by the binary-
based command.

First, the first example of processing in response
to a binary-based command specifying the record EF will
be described.

For example, the read binary command can be used
as the binary-based command to read the data stored in

the record EF as described above. When such a read
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be described. 25 For exanple, the read binary command
can be used as the binary-based command to read the
data stored in the record EF as descri bed above. Wen
such a read - 17 binary command (binary-based
command) specifying the record EF is received, data
in which record data in the respective records stored
in the record EF specified by ﬁge command are

conbi ned in ascending order iIs ad as 5 binary data
in the first processing exanpl e. FIG. 4 is a flowchart

o PRy R R e e Ry P Bar e the
(e. grecE)?@dE%ngarf@ceﬁ@ (Ei' f¥i'a % (1I?x[e wrh%%l;jreEF oda{t{_egnzﬂn the

the I C card processing eV|ce

CPU iés@%c&ﬁ@e'@e%@&@slsk%qgﬁﬁ1%@%%@9&é%%ﬁt{3ﬁ£ gﬁgéffled by

command is a record-based comand (e.g., rea

conmmahd) commanbi Baky cbased ccoOMMRRG @ ng Lk i %arﬁ{ead as
command) (step S12). 15 Wien this Judgnent is that the

recebipdryomatandins tha rfecerdphased sd: <d. ,

read record command) (step S12, NO, the CPU 11 of

the | C cafdGt éxé@utaeilOMhélagrtod@SS|m@l@‘1racn,e931mgflrst
ocessing of _ reading) the record specified by

the EﬁﬁﬁﬁﬁalﬁﬁnﬁéaWHéGZO records present in the record

EF (step $S13) Fur.t h when t he judgnent is that
the recel 3h888néﬁd%&goa4blﬁgﬁylﬁa§@§Q: Y eapeives a

{ﬁadfgﬂhgﬁay 898??”9£a83c an% YE%%leQ%gcgge réyerd EF
from the IC card processing device 2 (step S11). Then,
the CPU 11 of the IC card 1 judges whether the received
command is a record-based command (e.g., read record
command) or a binary-based command (e.g., read binary
command) (step S12).

When this judgment is that the received command is
a record-based command (e.g., read record command)
(step S12, NO), the CPU 11 of the IC card 1 executes
the processing of accessing (e.g., processing of
reading) the record specified by the command among the
records present in the record EF (step S13).

Furthermore, when the judgment is that the
received command is a binary-based command (e.g., read
binary command) (step S12, YES), the CPU 11 of the IC
card 1 reads the management information for all the
records present in the record EF specified by the
command (step S14).

When the management information for all the
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card 1 reads the managenent information for all the 25
records present in the record EF specified by the
command (step S14). Wen the nanagenent information
for all the - 18 records in the record EF is read,
the CPU 11 judges the ascending order of the records
on the basis of the nmanagenent information in the
respective records (step S15) Eer e, t he ascendi ng
order of the records may be 5 t%e ascendi ng order of
date of the records when stored in the EF (or data of

uDdaE@c?EdEhgn Qr?e%%%%)E%r1@a$ea the %ﬁﬁfgﬂﬁ%%dges the

order of siIze o identification drnﬁ%

reCOéﬁcQHH@ﬁhserErtBQ FReOndS o 28SIY) n%%& agT% of the

records as the managenent information exanp

Mhenmhhégéﬁéﬁtdlﬁﬁ@bﬁ@%l@he1@S$h@nQ@Sb%CtHQ% Q%%Hfg% (step
in order in the record EF which stores the history of

proces8i ng Hsreecohdsastkadiegobtddat @fi fthet R@cords may be
respective records are arranged in ascendi ng order of

t he EeRor8cANABBAsordgehofhdetehe fr éber dedatr@sasshEhm stored
processin hlstory information are arranged in

ascehdi h§ oFEeKOéf ﬁltét 6fy UPPatenednthe, referdPdath) or may

Judg ége ascen g er aqof the records, and al so
j udges 5PGragecs éﬁ PoPerhet pdesr @fdadsnitd tagetk ion

ST S TR

oS 9hRa B Rl EREORLCPRS BB X BBy son

the FepgeRappb1eat ahshorgd kBcB28Nhumbers are assigned to
the records in order in the record EF which stores the
history of processing as records, the record data in
the respective records are arranged in ascending order
of the record numbers, such that the record data as
processing history information are arranged in
ascending order of history.

Furthermore, the CPU 11 judges the ascending order
of the records, and also judges storage areas for the
record data in each record on the basis of the
management information for each record (step S16). The
storage areas for the record data in each record are
judged, for example, on the basis of the information
(length) indicating the length of data stored in each
record.

When the ascending order of the records and the

storage areas for the record data in each record have

been judged, the CPU 11 executes the processing (e.qg.,
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record. 25 Wien the ascending order of the records and
the storage areas for the record data in each record
have been judged, the CPU 11 executes the processing
(e.g., 19 reading processing) requested by the
command for the data in the respective records in the
record EF that are arranged in ascending order (step
S17). Moreover, an offset vglug indicating a start
position of access 5 is specifi din the bi nary- based
command (e.g ) read bi nary conmand). Thus, in step
S17, perfornB t he Rr.ac ssin for dat a

t he o%?se vg 00655688|fF88u8§ tﬁe ¢ ofmiréin & CBUR1GY 4éﬁnn
datadé?a“@hcﬁhghges g%gégfd?géorﬁstq% é%%p%‘kk&%.gF that

recor in the reco 0 are arrang n ascen

ordegredat-aapgahi Red s b@en@%ﬁ%n@&@%ror@%gb s\When t@%reover,

processi ng requested by the binary-base command

ter nenab€dsetheaChy 1hdicansnigt 9 @ta&&oﬁ%%ikﬁ%nr%&ub%cess
as a response to the IC card 15 processing device 2,

and ter spratédetihénprbeebshngy-baseespontiang t(@.ghe read
command (step S18). For exanple, when the received
cormBhBary ﬁom@addblnaﬁyuéonﬂanétewhééé,othseCPMaﬂae

is n, the CPU 11 perforns the processing of reading

dat aPEFORTRR HDENPBYFESEERJoforheate daea ﬁﬁew@ﬁéﬁeﬁhgalue

record data i,n th resgectlve records. in the rec

EF aFBeS}%éﬁSeBY| hgsERRAPRG 6FdePl &RE dﬁFénéﬁnWﬁﬂﬁ@ the
the ESégrgaBtholhh%h r%gpgcgﬁgge§ébg%ds %%e record EF

are arranged 1in ascending order (data combined in
ascending order).

When the processing requested by the binary-based
command is terminated, the CPU 11 transmits a
processing result as a response to the IC card
processing device 2, and terminates the processing
corresponding to the command (step S18). For example,
when the received command is a read binary command
whose offset value is n, the CPU 11 performs the
processing of reading data from an n-th byte out of the
data in which the record data in the respective records
in the record EF are arranged in ascending order, and
transmitting the read data to the IC card processing
device 2.

As a specific example of the first processing, a
case will be described wherein a read binary command
specifying the record EF as shown in FIG. 3 is

received.
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As a specific exanple of the first processing, a 25

case will be described wherein a read binary command
speci fying the record EF as shown in FIG 3 is
received. - 20 In this case, the ICcard 1 in the

first processing exanple reads, as binary data, data
specified by the offset value out of the data in which
the record data alone in the respective records are 5
conbi ned in the order (ascending order) fromthe first
record Rl to the fourth record R4, and outputs the

dat to the read bipary. co nd. For

eia?rpl Z,S \%ﬁgﬁtﬁgh%gsc%sfeéetthveallﬁcg coafrc{]ﬂle lrréatgyggfﬁg/lo
WAV I, rd EE i ny Fl

CoBROCERInE SRS LREHT S5 IR B e

dat aspacwiiel biye thecerrd sdat §,2h@Ng .y Jﬂq%ﬂee%ég:cat |48 which
records are conbined in the order (ascending order)

fromthherticosti decar d1Bhet ant heef awsidedtaser ddbrddaire

I's, in response to the read binary conmand specifying

15 t hempbépedd iEFtskownden FhGceddamdy kavieng @rcef ftsed first
value "0", the ICcard 1 in the first processing reads

and 88EpLfsRAOtRytEs dPudiba revatrdard armanged tiut st e data
following order: "13" to "22" (the record data R b of

the PPr8t 'FEEBPECREP, thegrepd Liparyt wemradsh-d dzﬁt a

R2b 20 of _the second record R2), "43" to "52" (the

record daFér REBTEE S hERERI 4 8E5°F tRIR I U @ T e rpad

Fur tRer el e SRR RBCSt aRtoy ST e “6F othe Fodaovn in FIG. 3
is “0”, the IC card 1 reads, as binary data, all the
data in which the record data alone in the respective
records are combined in the order (ascending order)
from the first record R1 to the fourth record R4. That
is, in response to the read binary command specifying
the record EF shown in FIG. 3 and having an offset
value “0”, the IC card 1 in the first processing reads
and outputs 40 bytes of data that are arranged in the
following order: “13” to “22” (the record data Rlb of
the first record R1), “28” to “37” (the record data R2b
of the second record R2), “43” to “52” (the record data
R3b of the third record R3), and “58” to “67” (the
record data R4b of the fourth record R4).

Furthermore, when the offset value of the read
binary command specifying the record EF shown in FIG. 3
is “7”, the IC card 1 reads, as binary data, the data

from the seventh byte out of the data in which the

record data alone in the respective records are
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bi nary conmand specifying the record EF shown in FIG
3 25is "7", the ICcard 1 reads, as binary data, the
data fromthe seventh byte out of the data in which
the record data alone in the respective records are
21 conbined in the order (ascending order) fromthe
first record RL to the fourth record R4. That is, in
response to the read binary co nd _speci fying the
record EF shown in FIG 3 and having an offset value 5
"7", the ICcard 1 in the first processing reads and

out p%b%b%%e@ytl%s t‘?&f %@I\ﬁf h(aat 5 trﬁdﬁ{%t 5 oe?r I e rtogrg\}:ekm hf:Lrst

foll ow ng order: "20"

byt e rbeoid’ £3" tot @ N2 o tdhe ARCArd %at a T'?lafc S ahlf i om

first record Rl excepting the seven tes

10 t hespead), th&hetQé5ﬂ7bﬂﬂd¥§'68MMd$dk§ 2, i ﬁ
second record R2), "43" to "52" (the record dat'a b

of rheothi EF sboend iR3FIGNG 558 Haori'thy7 "ar( td¥er JeCard ue
data__Rob of the fourth record R4). As described

above/’ vnt@ﬁelﬁlﬁ@ﬂdpﬂoe@simﬁgfﬂ&f@xammoessMngwﬁd&ds and

record- based_co nd specifying the record EF is
recePYERUTS §§ ggg@Fanrgééﬁdt tt R SER r rgpesct iled the

t he [ cesse he bi nary- based
conngn spggpfylﬁﬁ “the gP &S&C F1iSs tp@b@@@édOftﬁ@e seventh

dat ay,| Bl Leh the.regard data. in tbe%O% SooR .ané‘ic?r @dr the

recor I'n the EF are“Co |ned I

i's a§§@§§e§eco¥eahl'%xc%gtﬁﬁgeﬁhrS%e@%gc%gze%gof atR, from

exanpl e, when the recor comman cifyrn

recotHeEhekd) , regeived, “ghe EEnks readliedads a2086H dhe

EF to be
second record R2), “43” to “52” (the record data R3b of
the third record R3), and “58” to “67” {(the record data
R4b of the fourth record R4).

As described above, in the first processing
example, when the record-based command specifying the
record EF is received, a particular record in the EF
specified by the command is accessed. When the binary-
based command specifying the record EF is received, the
data in which the record data in the respective records
in the EF are combined in ascending order is accessed.

That is, in the first processing example, when the
record-based command specifying the record EF is
received, the EF is treated as a record EF to be
processed for each of the specified records. When the
binary-based command specifying the record EF is
received, the data in which the record data in the

respective records in the record EF are combined in
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processed for each of the specified records. Wen the
25 bi nary-based command specifying the record EF is
received, the data in which the record data in the
respective records in the record EF are conbined in 22
ascending order is processed as binary data. Thus, in
the first processing exanple, the record EF can be
treated as a pseudo transparent EF. As a result, in
the first processing exanple,~ it?4 s possible 5 to
efficient--y access the data stored in the record EF

Furthernmore, in the first processing exanple, when

t he ﬁ%ﬁﬁﬂﬁ%ﬁ%ﬂﬁf%%ﬁﬂﬁﬁﬂ?%ﬂﬁﬁﬁ?%ﬁrﬁft@kﬁ?%&dﬁ@t%ﬁ i s

recei ved, data ,,n which the record data in the
respectivghgg%oﬁﬂ% %&%ygkﬁﬁﬁrﬁ%P?%F%%%%n%??@P%ﬁde?h?srecord

col | Ext el ¢ prococed e st il ol e o

coll ectively process the d

dat a rdx ke ri@ﬁ&@l“etif\ﬁ%srte‘iﬁrc%sﬁﬁ?% ;ég{g?ﬁﬁéj L possible

ascendi ng order. For exanple, whe rocessi ng

hi st ary dififfierirgiti-gn adee datrd) dax St @dd NS e ecord EF.
record EF as records to which the record nunbers are

assi gned dhe themmerd,n ior dére f¥rdts passddd #nd Gexample, when
perform by the binary-based command such as the read

bi naiec Simand,-bersese ssimmg nof seori faxanplthe record EF is
collectively reading the Iog@Qata by whi ch information

20 ORfC5SPHVGRal ity GRS dfesNdChptdCessianyd sladra dmyethe

in ascendi ord of history. Next, the second

ex anﬁFSPSFtE?’SC g?%iroﬁg"lfsi A e SBRe@ed ¢ Ma asiGpadirshgadler is
command 3ReCHLY EIg e dLegord EF will

This makes it possible to collectively process the
data in which the record data in the respective records
are combined in ascending order. For example, when the
processing history information (log data) is stored in
the record EF as records to which the record numbers
are assigned one by one in order, it is possible to
perform, by the binary-based command such as the read
binary command, processing of, for example,
collectively reading the log data by which information
on a plurality of pieces of processing is arranged in
ascending order of history.

Next, the second example of processing in response
to a binary-based command specifying the record EF will
be described.

For example, the read binary command can be used
as the binary-based command to read the data stored in

the record EF as described above. When such a read
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be described. 25 For exanple, the read binary command
can be used as the binary-based command to read the
data stored in the record EF as descri bed above. Wen
such a read - 23 binary command (binary-based
command) specifying the record EF is received, data

i n which managenent information and record data in
the respective records stored iy, the record EF
specified by the command are 5 ined in ascending
order is read as binary data in the second processing
exa

e, ' fl hart f | ai ni the .
second T aprnlijo c:%eosngtl1 a{nngd Z&balrrrg?\/\% %S es‘% gﬁ?ﬁ%—'{] I(fn g%‘,: 1 fe heng cthe
d b dd ity ¥ 6GET NES. B0 0 . g, . Lead
oS e 0P M Bred &wgﬁmf‘”gl? herf?%%fg?‘at

command) specifying the record 1 rom
procasgidtndedrc ey (& .3 | t 1de O

the IC card 1 judges V\hcgc%hcgfé%thae {}gcr:ltle}lj?/e%&%%% Jlf:escords
a I ectict-eghsiod MBI (@ . KF , speaf 1€ ¢ + COPBRAN QT are
a binary-based command (e.g., read binary 15 comand)

(st epo8@nedien asviendirdgnerdert sid hetad hes neneiveddata in
command is a record-based conmand (e.g., read record
comm&i®) SeCseh PEEresNOng tdreangAle .11 of the I1C card 1
execut es he processing (e.g., reading processing) of

the recor d 20 shed 1a ddWChavet chrmegier babmigna hehe second
recok S e%%%ﬁpté n_ the record EF (step S23).

Fur t Rerfore W&k ¥HeS-udgment is that the  received

command i g2 B NAT Vi Pased C5o,m%ned fce'cgéfd r1(;"azéjirst receives a

command (e.g., read command) specifying the record EF

from the IC card processing device 2 (step S21). Then,
the CPU 11 of the IC card 1 judges whether the received
command is a record-based command (e.g., read record
command) or a binary-based command (e.g., read binary
command) (step S22).

When this judgment is that the received command is
a record-based command (e.g., read record command)
(step S22, NO), the CPU 11 of the IC card 1 executes
the processing (e.g., reading processing) of the record
specified by the command among the records present in
the record EF (step S23).

Furthermore, when the judgment is that the
received command is a binary-based command {e.g., read
binary command) (step S22, YES), the CPU 11 of the IC
card 1 reads the management information for all the
records present in the record EF specified by the

command (step S24).
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bi nary command) (step S22, YES), the CPU 11 of the IC
25 card 1 reads the managenent information for all the
records present in the record EF specified by the
command (step S24). - 24 \Wen the managenent _
information for all the records in the record EF is
read, the CPU 11 judges the ascending order of the
records on the basis of the _na%%geqpnt information in
the respective records (step 5 5). Here, the _
ascendi ng order of the records may be the ascending

der of t the records when stored |n the EF
?gr data o eglpg'fa\k{een%afnaf eemerrétcolrrbfl?fﬂ?adsl%? #I%E/ ahk the

ascendig o def ¥fe SiAe Qf E'hEdeir.%t ix_fejagg,ti e iégtprf?ti%ﬁ]ges the

(e.g., record nunbers) of the recor 10" assi gned

the mecendEimns diie Myrageneite dd¥y By 119 bagéifs of the
exanpl e, when the record nunbers are assigned to the

r ecomdsaigemanteri nifio rirze: ircecdird dife Widpe Stiofe s ddirds  (step
history of processing as records, the managenent

i nf oS@ati-on Hane /t ider ecorethddatca dmidhe f espeatdaerdd may be
records are arranged in ascendi ng order of the record
nunbéhn§, aSGERdERgt omie rmmfagerrentof rifher metdcomisanchdrhestored

rocessi history information are arranged in
gsceﬁ&iﬁg%oﬁééﬁo6fdﬁF§t6ﬁpr¢@Fﬁhéﬁhﬁm@ nasengPdlatie) or may

| doge, the sseending order, 0.0l e records, and

al so J'udges stor

pasi & aP T RS PAnAGREAL F AT oAl TRR (Rdr OfodeR FEROE

basi s of the manage nrormatt on
(steps826hedThe %B@r§%%0§ﬁ%a%sz%etH%nagement information.

For example, when the record numbers are assigned to
the records in order in the record EF which stores the
history of processing as records, the management
information and the record data in the respective
records are arranged in ascending order of the record
numbers, such that the management information and the
processing history information are arranged in
ascending order of history.

Furthermore, the CPU 11 judges the ascending order
of the records, and also judges storage areas for the
management information and the record data in each
record on the basis of the management information for
each record {step S26). The stdrage areas for the
management information and the record data in each
record are judged, for example, on the basis of the
information (length) indicating the length of data

stored in each record.
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managenent information and the record data in each 25
record are judged, for exanple, on the basis of the
information (length) indicating the |length of data
stored in each record. 25 When the ascendi ng order of
the records and the storage areas for the managenent
information and the record data in each record have
been judged, the CPU 11 execut t he processing
(e.g., reading processing) 5 requested by the conmmand
for the data in which the managenent information and

the recordpfdat a i §§@enc§ﬁ§cge&£éé/dze 5§C%g3r | g?zté%sesil?ji the

record EF are arranged in scendi ng order {3

Mbr e@xtesra N fdsetromalyge bl satd g ﬁu%&ﬁﬁétf&%iéﬁcg”the

of access is specified in 10 the binary-based comman
(e. greacead daitrariyh eeremncord isee ide &t euRAd, thee cpu 11
CPU 11 performs the processing for data fromthe
of f sexeraltes Shecidrcer dpyi rthel c.anmantkadiig @i rddes siatq)
in which the managenent information and the record
dat a FieRUERE &ce Hye dthiey € gy sEd m tthive dadoorich eh B artes
arranged in ascending order (data conmbined in
asceﬁ‘ginﬁéle&e@a FRERER tine st ddE e saletated by the
bi nary-based command is termnated, the CPU 11 .

SRS A 1VEr 3668 TRy e dhid TEEHF G ddparise atFaned gn

transm
card r [ devj.ce nd rmnates the
SR G R on o 8 Phe CBlRRAT ortp et value

processi ng orrespon ( _

raty e AR PR BRI B s

perf@h@sbﬁh@ry—based command (e.g., read binary command).
Thus, in step S27, the CPU 11 performs the processing
for data from the offset value specified by the command
out of the data in which the management information and
the record data in the respective records in the record
EF are arranged in ascending order (data combined in
ascending order).

When the processing requested by the binary-based

command is terminated, the CPU 11 transmits a
processing result as a response to the IC card
processing device 2, and terminates the processing
corresponding to the command (step S28). For example,
when the received command is a read binary command
whose offset value is n, the CPU 11 performs the
processing of reading data from an n-th byte out of the
data in which the management information and the record

data in the respective records in the record EF are

arranged in ascending order, and transmitting the read
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processing of reading data froman n-th byte out of
the 25 data in which the managenent infornmation and
the record data in the respective records in the
record EF are arranged in ascending order, and
transmtting the read 26 data to the IC card
processing device 2. As a specific exanple of the
second processing, a case wll be described wherein a
read binary command specifying“the record EF as shown
in FIG 3 is 5 received. In this case, the ICcard 1

AEL e N e O e P L

data, data speci the 6 a t of the

data in whisch s%;@%i@%age I d froraat ion gnd éagz_];chlensesding, a

record data in the 10 respective records are

in theserder1(ascaadicRdbedr dekkeinom the ib&?%:r{f%%rn%and
Rl to the fourth record R4, and outputs the data as a

respepseifgihbetheadecbiraEy ecensaren For Fexans a.s
when the offset value of the read 15 binary conmand
speckegehnyetlhe record EF shown in FIG 3 is "0", the
IC card 1 reads, as binary data, all the data in

whi ch thelPeébid €assaltbse IiCh celvel rlegpedhieveeauecor ds

are conbined in the ﬁrder ascending order) fromthe
firsPTPEEOPUTRISEB™PHE FEAFFN PEcBrBaRY. Fhar ZOtis,

L U e e I

R R A
respective records are combined in the order (ascending
order) from the first record Rl to the fourth record
R4, and outputs the data as a response to the read
binary command.

For example, when the offset value of the read

binary command specifying the record EF shown in FIG. 3
is “0”, the IC card 1 reads, as binary data, all the
data in which the record data alone in the respective
records are combined in the order (ascending order)
from the first record Rl to the fourth record R4. That
is, in response to the read binary command specifying
the record EF shown in FIG. 3 and having an offset
value “0”, the IC card 1 in the second processing reads
and outputs 60 bytes of data that are arranged in the
following order: “08” to “12” (the management
information Rla of the first record R1), “13” to “227

(the record data Rlb of the first record R1), “23” to

“27"” (the management information R2a of the second
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follow ng order: "08" to "12" (the nmanagenment 25
information Rla of the first record R1), "13" to "22"
(the record data Rib of the first record Rl), "23" to
"27" (the managenent information R2a of the second 27
record R2), "28" to "37" (the record data R2b of the
second record R2), "38" to "42" (the nmanagenent
information R3a of the third record R3), "43" to "52"
(the record data Ri b of the fhi ¢d récord R3), "53" to
5 "57" (the managenent information R4a of the fourth

d R4 d "?8.,to "Q7" (the record data R4b of
{ ﬁgorrFSBF ha?éco?28R4)t.° g&ﬁt hdith6r &eGaiéh dat@ didxseaf the

val u he _r hbi, nary, .¢onmand speci.fyi ng the
reco?ggéEhsggﬁﬁ?gnRﬁpG. §8 16Ois%27"f em%%%9ﬁmf9F
readsy rasmiic A3LY RAAL 3 Lhe dat3 f fr%'@o%f R%ﬁ",e“%fpyéoe 52
out of the data in which the managenent i nfornation

and tbrer eeebdddabaal R3bNer KESPRELINVE RCHARAI € vr3v 14
conbined in the order (ascending order) fromthe

firstsiécotteRbahagthentounttbrineeacs RaaRé&r Thal fctirth

in response to the read binary conmand specifying the

r ecordcBFdsRéwnand FE&’ Boald7Havithg awrcoetf setcav@due of the
"7", the ICcard 1 in the second processing reads and

out pfiPers3 EgcesdoR4data that are arranged in the
follow ng _order: "15", which is the 20 data of the

seventh b§PétSF6WP¢88"WPQOSThﬁoOffEEF vedue of "tig' yead

to "22" _(data excepting. five bytes of the__management _
inforﬁﬁ?% ncﬁﬂgaggpﬁﬁggﬁFyéPgr£%8rEeﬁfrgnéF Sheyred nof ' IG. 3

dataigrgﬁhghﬁhge§g ggrgh? 28882? g%t iﬁg?§’data, the data
from the seventh byte out of the data in which the
management information and the record data in the
respective records are combined in the order (ascending
order) from the first record Rl to the fourth record
R4. That is, in response to the read binary command
specifying the record EF shown in FIG. 3 and having an
offset value “7”, the IC card 1 in the second
processing reads and outputs 53 bytes of data that are
arranged in the following order: “15”, which is the
data of the seventh byte from “08” (“08” to “127, “13”
to “147), to “22” (data excepting five bytes of the
management information Rla of the first record R1 and
2 bytes of data from the head of the record data Rlb),
“23” to “37” (the management information R2a and the
record data R2b of the second record R2), “38” to “527
(the management information R3a and the record data R3b

of the third record R3), and “53” to “67” (the
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"23" to "37" (the managenent information R2a and the
25 record data R2b of the second record R2), "38" to
"52" (the managenent infornmation R3a and the record
data R3b of the third record R3), and "53" to "67"
(the 28 managenent information R4a and the record
data Rob of the fourth record R4). As described
above, in the second processing 8exanple, when t he
record- based command specifyingzthe' 5 record EF is
received, a particular record in the EF specified by

t he I S accessed.. W t he binary- based
com’rgn(r%gg?%g‘ginf%yilrr}lg Otrrr{leadcrleoéloﬁgdaE@r} %eqwft%ta R4b of
datatbg ggh%@th%cQﬁQ?%% nt information and the

recor ta in'the respective records in the EF are

conbi ned QR i -and er: i c Do
in the sec%n(?%ps%o%ggj;% %&%ﬁpﬁﬂﬁtﬁﬁé@?ﬂ% A

recoestah@sed GoRMRRGeSRRUINE-HEINE JRGAH Fsﬁoei@ifyin& the
received, the data in the EF is treated as a record

t o beepracessed sf arecedctedf 4 herspesifireddeod dsy ke EF
When t he bi nary-based command specifying the record EF

i s repecdddect hy ddica dommeinicch & lee qearsxgenerithen the binary-
informati on and the record data in the respective

r ecoP@$Sfn CPRBaNEC 0§ i varg ddimpinesdtich Efsdendigrpived, the
order, i S proc ss$p s binary data. Thus, the record EF

20 i §%fPedled ds a PSetlds ¥FHFardritc ERL 4ap (A% the record
AR 2 e R T I N
recorg BEEcending order is accessed.

‘That is, in the second processing example, when
the record-based command specifying the record EF is
received, the data in the EF is treated as a record EF
to be processed for each of the specified records.

When the binary-based command specifying the record EF
is received, the data in which the management
information and the record data in the respective
records in the record EF are combined in ascending
order is processed as binary data. Thus, the record EF
is treated as a pseudo transparent EF.

In this manner, in the second processing example,
it is possible to efficiently access the data stored in
the record EF.

Furthermore, in the second processing example,
when the binary-based command specifying the record EF
is received, the data in which the management

information and the record data in the respective
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Furthernore, in the second processing exanple, 25 when

t he binary-based command specifying the record EF is
received, the data in which the managenent

informati on and the record data in the respective 29
records are conbined in ascending order is treated as

bi nary data. This nakes it possible to collectively
process the data in which the nzgagenent i nformation

and the record data in the respecttive records are 5

conbi ned in ascending order. For exanple, when the
processing history jnformation (I data) is,stored. in
Phe  FEtortoertae-PBREPRE TD ARFERALAG PEHSFALsunBerses as
are Lgpe eb e_| rder, iLt.l.s_possible to.
e G S S BT

10 bhPaE¥s§OEHBNGat BT 9REHALERH fhe aghagéagﬁkeinfor ation
col lectively reading the nanagenent | nformation an

the ah@gtHat aebyrwhbghaaipl vhal kb¥pettpiveCceecBirds are
processing 1is arranged in ascending order of history.

Next conhéneli td exaspléngf opdecessibg eRame3pONsBenlhe

to a binary-based command specifying the record EF

wi | | prboecdesngi heédtoFyr iefanpheionhdélpgadabenaiy stored in
command can be used as the binary-based command to
readthPRer8aPadsEBr 88 FACOrAe FecBhdcBFths deseridhbagmbers
above. Vhen,sucg a read 20 binary command

(bi n3F§- BASLE"EOnRBRAYYsBBEI £}i RGYERe 1Feddr oBRipde to

eoehtpeoafie Byl DUt ENaLVRHLER SoBhAALRachISs g eas

by the,SeyMBBtnakg, cauBLRgd: hy descendi Ddanpie,
collectively reading the management information and the
log data by which a plurality of pieces of processing
is arranged in ascending order of history.

Next, the third example of processing in response
to a binary-based command specifying the record EF will
be described.

For example, the read binary command can be used
as the binary-based command to read the data stored in
the record EF as described above. When such a read
binary command (binary-based command) specifying the
record EF is received, data in which the record data in
the respective records stored in the record EF
specified by the command are combined.in descending
order is read as binary data in the third processing
example.

FIG. 6 is a flowchart for explaining the third

processing example.
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order is read as binary data in the third processing
25 exanple. FIG 6 is a flowhart for explaining the
third processing exanple. 30 As shown in FIG 6, the
ICcard 1 first receives a comuand (e.g., read
command) specifying the record EF fromthe IC card
processing device 2 (step S31). Then, the CPU 11 of
the IC card 1 judges mhether_thg received 5 command is
a record-based cormand (e.g., r gd record comand) or
a binary-based command (e.g., read binary command)

(e b BORLL? SRR 0SS A S e

command i S a record-based Co

comepghat@ (L8P ,S32a MNQomnidig )R e]c]itgf(igtd;echlec o

1 executes the processing o accekglng

processngnefl 1cr eadin@hr ddag J18kPILSRECIS i @éjcéydég’é@ . Then,

command anong the records present in the recor

(st eph838pU Rur bifermer €C Waen tihe jaudgeHetred hate the-eived
15 received conmand is a binary-based command (e.g.,

r eadcobmaady isommard)p rosieys eS8 2,onfiES), (ehey .CPU ekl afecord
the IC card 1 reads the management information for

al | FREM2pdeoPds apldsanrty e stelde acgwemnd! HR .specirfdast Miynary
the comm (step S34). 20 Wien the managenent
infoFﬁQWPBH?féﬁtﬁgls@ﬁé- records in the record EF is

read, ey Bl Seseendng ool e

the 5e§9@825!8aggﬁo%g%m%%heqe.g., read record command)
(step 832, NO), the CPU 11 of the IC card 1 executes
the processing of accessing (e.g., processing of
reading) the record specified by the command among the
records present in the record EF (step S$S33).

Furthermore, when the judgment is that the
received command is a binary-based command (e.g., read
binary command) (step S32, YES), the CPU 11 of the IC
card 1 reads the management information for all the
records present in the record EF specified by the
command (step S34).

When the management information for all the
records in the record EF is read, the CPU 11 judges the
descending order of the records on the basis of the
management information in the respective records (step
S35). Here, the descending order of the records may be
the descending order of date of the records when stored
in the EF (or data of update of the record data) or may

be the descending order of size of identification
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S35). Here, the descending order of the records may be
25 the descending order of date of the records when
stored in the EF (or data of update of the record
data) or may be the descending order of size of
identification - 31 information of the records
assigned to the records as the managenent

i nformati on. For exanple, when ?He _record nunbers are
assigned to the records in order“in the record EF

whi ch stores the history of processing as 5 records,

he ¢ i i ve r.ecor ar
arr ek T RE R SRS GRer ot e T Bhrd Mifbaiagords as
suchthBahahBgeheeer d daha a3 B 0Ce33 NG SO Ynen the

information are arranged I n descending order 'of

hi st eeyordOnbrbeher BRke asthnERUtbl dnedge:dl® in order in
descending order of the records, and al so judges

st or age arceasdf @F whhehr ecorésdaha ha s EC YD XEsing as
the basis of the managenent information for each
recordcpstiep 8B86) rethed starage aheasefspedtied ee@iddlds are
data in each record are 15 judged, for exanple, on the

basi 3T6RANERE iLAf epFEENGANY( loghgirthpfi tdtiec ateicog ot meimbers,

| engt h of Eata tored in each record. Wen the

deschaﬁné BFdEFCof 8CRE S B86RIS Sakd OCKkE S 1800 hdGéd caveas

for t .d _data i.n_each record have 20 been
judg%g?ogﬁégégﬁ T eREEAIEE % HE FPSCERSTERG P&9gr, of
readhRgeRrgcessing) requested by the command for the
data in which the record data in the respective

records iFQritheriecerdEe apg qqr%%@%%siQh%e%%@ggﬂglng

order (step
order of the records, and also judges storage areas for
the record data in each record on the basis of the
management information for each record (step S36). The
storage areas for the record.data in each record are
judged, for example, on the basis of the information
(length) indicating the length of data stored in each
record.

When the descending order of the records and the
storage areas for the record data in each record have
been judged, the CPU 11 executes the processing (e.g.,
reading processing) requested by the command for the
data in which the record data in the respective records
in the record EF are arranged in descending order (step
S37). Moreover, an offset value indicating a start
position of access is specified in the binary-based

command (e.g., read binary command). Thus, in step

S37, the CPU 11 performs the processing for data from
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S37). Moreover, an offset value indicating a start 25

position of access is specified in the binary-based

command (e.g., read binary conmand). Thus, in step

S37, the CPU 11 perforns the processing for data from

- 32 the offset value specified by the command out of

the data in which the record data in the respective

records in the record EF are aé%anged i n descendi ng

order (data combined in descendfng order). 5 \Wen the

processing requested by the binary-based conmand Ift

t er n pat t he U1l transmts a__processing resu

as g£$§s§%ﬁ§8 t §orHE F@egégdedp§805§§iﬁ@”ﬁ@@ihéqz %ndhe

tern es.the.pLo Si or,respondi to the .

cong%ﬁgg(z?egﬁégg)Eﬁéofgg§§§p gﬁglénwﬁg% rREPEESeiWed ecords

commBAdche ack8ad Brnary gonumpdy Wﬂoégs%%%§§%§N§fﬁ%r (data

is n, the CPU 11 performs the “processing of reading

dat acémbimas bnt Bebytadedy ekdkhe. data in which the

record data in the respective records in the record

EF are arWhmrgethenpdeseesdingg rextestcanthylshe binary-based

transmtting the read data to the I C card processing

devi eempandsig tpewihptedxahpkeCdi fhettrhinsdits a

processing, ,a case wWl| be described wherein a read
OE%grﬁhﬂa

bi na¥ r8peetf $Png tREPPBEESr OEEhas IShewrd n
FIG 3 is 20 received. In this case, the [Ccard 1 in
t he ?ﬁ??%ssb?%céggFﬁa exafpPetPERYBALEE bhRaPyogsE81NY

aﬁ}2%O§P$§£££89n8ytéhgh8fEgg%axgl%gtggtSgg)thng%t%xggple,
when the received command is a read binary command
whose offset value is n, the CPU 11 performs the
processing of reading data from an n-th byte out of the
data in which the record data in the respective records
in the record EF are arranged in descending order, and
transmitting the read data to the IC card processing
device 2.

As a specific example of the third processing, a
case will be described wherein a read binary command
specifying the record EF as shown in FIG. 3 is
received.

In this case, the IC card 1 in the third
processing example reads, as binary data, data
specified by the offset value out of the data in which
the record data alone in the respective records are
combined in the order (descending order) from the
fourth record R4 to the first record R1, and outputs

the data as a response to the read binary command.
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the record data alone in the respective records are 25
conbined in the order (descending order) fromthe
fourth record R4 to the first record Rl, and outputs
the data as a response to the read binary comuand. 33
For exanple, when the offset value of the read binary
command specifying the record EF showmn in FIG 3 is
"0", the IC card 1 reads, as_bi gry_data, all the

data in which the record data afone in the respective
5 records are conbined in the order (descending order)
fron1the ourth [ ec the fir cord That

inre 5n§§ FB ?he Fgﬁdggln8F§S§§nﬁé§8e56£C|P§| §ad
the 6fﬁ%£9 Eﬁﬁﬁ?g: F% gkﬁi ?héﬂg PQ bpg 88 QhLeRt in F1c. 3

val ue e th|r processi ng reads

10 apd Q@Ppuﬁﬁe4ﬁcb¥&§§ @frgaaa tBétb§B§r9r6§E99d WA the
the following order: "58" to "67" (the record data

Rob @itathe §euchhtrheceedoRd) datd4331bae" $3" thkheespective
record data Rib of the third record R3), "28" to "37"

(t hereecondd adatack@bnefi thetseconderecdedcR2}ingndrder)
"13" to "22" 15 (the record data Rib of the first
r ecofgoR1yhe F@urhbrn@cerdmﬁéntpheheffsestvabuerdfRﬂhe That
read  binary command specify 8 the record EF shown in
FIG13 i3 rgspoppe te Eaﬁdrﬁa eﬁé@?rasCBWWapﬁ ggpg}fylng
t he data fro$1%E ﬁeventh gié ut the data i N,
whi ch € hES20  fetbr 3 04 at Bl | F PégbBStPQeo set
recoy, ren~Ccophin 0. t.h d (de g n r)
from?iug f%uftﬁg?eggraaﬁé ?ogphgﬁFirs?%re oPg %fg%g reads
That ?é ohﬂ?ﬁ£§599”59tég bReqnegdeRhpary cappBided in the
speci fyi ng e
following order: “58” to “67” (the record data R4b of
the fourth record R4), “43” to “52” (the record data
R3b of the third record R3), “28” to “37” (the record
data R2b of the second record RZ2), and “13” to “22”
(the record data Rlb of the first record R1l).
Furthermore, when the offset value of the read
binary command specifying the record EF shown in FIG. 3
is “7”, the IC card 1 reads, as binary data, the data
from the seventh byte out of the data in which the
record data alone in the respective records are
combined in the order (descending order) from the
fourth record R4 to the first record R1. That is, in
response to the read binary command specifying the
record EF shown in FIG. 3 and having an offset value
“77, the IC card 1 in the third processing reads and

outputs 33 bytes of data that are arranged in the

following order: “65”, which is the data of the seventh
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record EF shown in FIG 3 and having an offset val ue
25 "7", the ICcard 1 in the third processing reads
and outputs 33 bytes of data that are arranged in the
followi ng order: "65", which is the data of the
seventh - 34 byte from"58", to "67" (the record data
Rob of the fourth record R4 excepting the seven bytes
of data from the head), "43" E% "52" (the record data
Rib of the third record R3), 8" to "37" (the record
data R2b of 5 the second record R2), and "13" to "22"

(the,r ecgfrg odac}é* R'r?% ﬁf‘fgfﬂéSﬁeéc?fc?r&’aﬁ})mflﬁ‘sof the

descti processing  exa

wheng § e f ecot o= baseds cormmic spaci £ o9 }syh@es r@§oaglta from

EF is received, a particular tecord in the

specifd adbdy) f hes pomrmnes 35 @@Q@Sn%rm&é hﬂ@Bk@' BBl ¥he
based connand speci fying the record EF is received,

t he tidiatd ftecodd ch3 t he*2®cora Uit’a (thé hEediceJS@edata/eR2b of
records in the EF are conbined in descending order is
acceszedseThad F8505ch Rhe tanmad d pi'ocess 2y’ exangl eecord
when the 15 record-based command specifying the

recotdF ERIR oF g Ve S Hee¢RDriL EF is treated as a
record EF to be ro essed for each of  the s$e0|fLed

records. AheReEREIPHS n%??V%aséﬂ EoPmERYT dpRE F?Fﬁbnghe

record EF is received, th ata in which.the re or

dat SFHIHe 2 TESPET LT Vo0 TR TR | ARG S eTor e EF oF e°he
o084 her leS CEOMLINL QT T pd 2 DLORED 50804 DL Ne BF

dat a. e record freated as a
tranwﬁﬁe&%ylfhé hi SmiBRARel s dPcdhged hi rﬁhen the binary-

processi ng exanpl e,

based command specifying the record EF is received, the
data in which the record data in the respective records
in the EF are combined in descending order is accessed.

That 1is, in the third processing example, when the
record-based command specifying the record EF is
received, the record EF is treated as a record EF to be
processed for each df the specified records. When the
binary-based command specifying the record EF 1is
received, the data in which the record data in the
respective records in the record EF are combined in
descending order is processed as binary data. Thus,
the record EF is treated as a pseudo transparent EF.

In this manner, in the third processing example,
it is possible to efficiently access the data stored in
the record EF.

Furthermore, in the third processing example, when

the binary-based command specifying the record EF 1is
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it is possible to efficiently access the data stored
in 25 the record EF. Furthernore, in the third
processing exanple, when the binary-based comand
specifying the record EF is 35 received, the data in
which the record data in the respective records are
conbi ned in descending order is treated as binary
data. This nmakes it possible tag callectively process
the data in which the record data 5 in the respective
records are conbined in descending order. For

exaa'g;élc%’iv\@'&en de acessing M St Yred M Ordmtd o (4109

dat iS stdred in the record EF as records to which

t he Mo d Rl H AIE ASSidied rone 1y dieending derder is
it is possible to perform by the binary 10 based

Conyand sl hh A drher y el i nalhyi < onaies, 1 t prosessiageo

of, for exanple, collectively reading the |og data by

whi o i Infaorineet livorp o s pl raal datye ofn piteceds tlod record data
processing is arranged in descending order of ,

hi stior ythel raspact it Fepids SEhFEings obesSFhgerHing
response to a binary-based co nd speci fying.the

[ oCOTHEE WHTT YETHr MRS FOT RAGTET LG el 7 Eaty

bi nary_ conmand c be,used . as_the binhary-

co 108 Y ?ﬂ%g 38 & st of estjt?rrfecl?z t%%gﬁgg?ﬁdgg as
as descrjbe ve i N
(m|ﬁﬁ%ﬁﬁééedégﬁmﬁgﬁg$%£ﬁ%%????ﬁg%@ﬁ%Pér%%%r%gggaﬁgd one by

e Bl 20D LB ETa0RT L kP OB R0 binary-
based command such as the read binary command,
processing of, for example, collectively reading the
log data by which information on a plurality of pieces
of processing is arranged in descending order of
history.

Next, the fourth example of processing in response
to a binary-based command specifying the record EF will
be described.

For example, the read binary command can be used
as the binary-based command to read the data stored in
the record EF as described above. When such a read
binary command (binary-based command) specifying the
record EF is received, data in which the management
information and the record data in the respective
records stored in the record EF specified by the
command are combined in descending order is read as
binary data in the fourth processing example.

FIG. 7 is a flowchart for explaining the fourth
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records stored in the record EF specified by the 25

command are conbi ned in descending order is read as

binary data in the fourth processing exanple. FIG 7
is a flomhart for explaining the fourth 36 -

proc
firs
spec
devi

1ju

essing exanple. As shown in FIG 7, the IC card 1
t receives a command (e.g., read conmand)

ifying the record EF from4dfe JC card processing
ce 2 (step $41). Then, 5 the CPU 11 of the IC card
dges whether the received command is a

Lfﬁgégé%%%%%‘%g%%lée.g., read record conmand) or a

e.g., read binary conmmand)

(step S42)s YW&Pnt hisrigdomenthésithasréihe Feeetvedceives a
command is 10 a record-based command (e.g., read

I ecof s ORAang) g . ( st €pd SEdmmdNeY ) shecCPUiAg ohet hecd€d EF

card
of r
t he

1 executes the processing of (e.g., processing
eacth nghe t he caedopdospesifiyedebycehg ¢onemnd4ahongThen,
records present in the record EF (ste

, E S43£. 15 ,
Fur t biee n®P@, Lhheh the JGdgredtlisudaas vhethescelRgegeceived

conmand i s a, bi nary-based conmand %gdg. read bina

cormeprardt £p sapecypdybasad epyn

read
pres
(ste
t he

basi

i =) f oﬁétﬂe'lﬁﬁagaFéXTrd
S e nagenent ti [l th
SmaTSoeTeD! oL LOL TR OO0 B Ut Be, ERE Hnary

S44) ., W h nagenent information for al
g?%%%%%g #%Q?éegée ord EF is read, the CPU 11

j udges thﬁngqeﬁﬁggdﬁﬂagﬁég%ri@ftBQ% EBeOkdeecqRebn@ommand is

s of t
a record-based command (e.g., read record command)

(step S42, NO), the CPU 11 of the IC card 1 executes
the processing of (e.g., processing of reading) the
record specified by the command among the records
present in the record EF (step S43).

Furthermore, when the judgment is that the
received command is a binary-based command (e.g., read
binary command) (step S42, YES), the CPU 11 of the IC
card 1 reads the management information for all the
records present in the record EF specified by the
command (step S44).

When the management information for all the
records in the record EF is read, the CPU 11 judges the
descending order of the records on the basis of the
management information in the respective records (step
S45). Here, the descending order of the records may be
the descending order of date of the records when stored

in the EF (or data of update of the record data) or may
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managenent information in the respective records (step

25 S45). Here, the descending order of the records may

be the descending order of date of the records when

stored in the EF (or data of update of the record

data) or may 37 be the descending order of size of
identification information of the records assigned to

the records as the managenment jnformation. For

exanpl e, when the record nunbers are assigned to the
records in order in 5 the record EF which stores the

hi story of processing as, records, the record_data.in

the Teepiet Ve TIRBT A oI & ranbRd®T maeecent gL O
.Ordeirnpérrﬁ%i&?c&%dtﬁém%ééms Sé'%@iéx‘?é& EQ%HE”?QS&?BE as

i nfornmation and the processing rstory rnformation

ar e i d angesydmedescond g osder by dRafb L0 ¥hen the
Furthernore,” the CPU 11 judges the descending order

of thecdeeofdithe BS0a B SOs$ LSS 66 OtRGerasea8sf Oh okher in
managenent information and the record data in each

r ecartte areddved B i whDéh t fieo ranagesent stot or oAt poacéssing as
15 each record (step S46). The storage areas for the
managreerds i nfloe nee ¢ond adelt 2 hien reber despeat ineeaghords are
record are judged, for exanple, on the basis of the

i nf ARG (e RFTeIFERE TR t hE FlepgrRcerdgaugbers,
stored in each record. 20 Wien the descendi ng order of
the TETbrHe andt HEPISISPERE HF EAS™F bf OF " AanageRBAECS Sing
i nf [on a ﬂ he .record data in,each,record. have
beert | Heiget, SUTRrOR 4 SR ceit aat e Braeeeeniyne Sraer of
(e.qjisggggjng processi ng)

Furthermore, the CPU 11 judges the descending
order of the records, and also judges storage areas for
the management information and the record data in each
record on the basis of the management information for
each record (step S46). The storage areas for the
management information and the record data in each
record are judged, for example, on the basis of the
information (length) indicating the length of data
stored in each record.

When the descending order of the records and the
storage areas for the management information and the
record data in each record have been judged, the CPU 11
executes the processing (e.g., reading processing)
requested by the command for the data in which the
management information and the record data in the
respective records in the record EF are arranged in

descending order (step S47). Moreover, an offset value
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requested by the command for the data in which the 25
managenent information and the record data in the
respective records in the record EF are arranged in
descendi ng order (step S47). Moreover, an offset val ue
38 indicating a start position of access is specified
in the binary-based command (e.g., read binary
command). Thus, in step $47, t CPU 11 perforns the
processing for data fromthe oftset value specified
by the conmmand 5 out of the data in which the

manageqenl, [ pLor et op and; . 1he record datalin é%%fied in
respective re ords in thée record are arranae In

descendi ng, or dewa § dat dopubined & desgendhngy Otdaikng) .

Whe e processing requested by the binary-based 10
commpgs | sit estpased, the €W 11 peansphtStBe processing
processing result as a response to the IC card

pr ocessi gt defior 2he anflif et nvadtesspbeipLoecessgi Be command
corresponding to the command (step $S48). For exanpl e,
wheroutheof ecle¢ vaalt £ ohmawidicls Bhe emdnbgementconandatbon and
whose offset value is n, the CPU 11 perforns the

pr ocedsi Fecord réad: ngn dalka feoprahivet hepgrdsoun dhe record
the data in which the nmanagenent information and the
record 2Bt TANEPE PRsPRBEFVelrecordsri ndehe FeRpiged in
EF are arranged ig descendi ng order, and transmtting

t he ?%%ﬂeng Ya?59%D’ the I C card processing device 2.

052 SPETHELS SYATELSCRLRLIE LOULOBEEgEhIoy ag s aces

speckinthiidat 18 ¢8RI aEEqaSt8BOMBYI M1 F Gandni s a
processing result as a response to the IC card
processing device 2, and terminates the processing
corresponding to the command (step $48). For example,
when the received command is a read binary command
whose offset value is n, the CPU 11 performs the
processing of reading data from an n-th byte out of the
data in which the management information and the record
data in the respective records in the record EF are
arranged in descending order, and transmitting the read
data to the IC card processing device 2.

As a specific example of the fourth processing, a
case will be described wherein a read binary command
specifying the record EF as shown in FIG. 3 is
received.

In this case, the IC card 1 in the fourth
processing example reads, as binary data, data

specified by the offset value out of the data in which



10

15

20

25

received. 25 In this case, the ICcard 1 in the fourth
processi ng exanpl e reads, as binary data, data

speci fied by the offset value out of the data in which
- 39 the managenent information and the record data
in the respective records are conbined in the order
(descending order) fromthe fourth record R4 to the
first record RL, and outputs t data as a response to
5 the read binary command. For "éxanple, when the

of fset value of the read binary command specifying

t he d EE _shawn | . j.s,".Q" .

oo AT AR i, 15§ MR B ene
rec : oNg Q§H§9{. . q§
con‘gﬁr%e%@%%%we orCS erst ?agreéscendi nrléélcgr%rgr%}?&% om J?rhg

four tde e th iR e £)hef fdnk Sthd el iRlredded R4 Stol the
response to the read binary command specifying the

r ecof tr &F sdowd i Rl Fl&ad ownshthaving et ofdsed rospoese to
"0", the ICcard 1 in the fourth processing reads 15

and the pread 60itytescofmatad a that are arranged in the
following order: "53" to "57" (the nmanagenent

i nf or mat i BAT RA%eBPle hewhomr tme reEbsat U3 luesgf therggad
(the record data Rob of the fourth record R4 "387 t

" 42"P XY rEERRARENTP F N OF TR | $ REACOO T RE Phevd bp F16. 3

record R3), £é§;159a%93:%(£€§d£ecoédbgﬁéé%ﬁ%%¥9f 1he he

t hi ro retot d (the Pana

BB SRR A SIS L) i B8 LA e
records are combined in the order (descending order)
from the fourth record R4 to the first record Rl1. That
is, in response to the read binary command specifying
the record EF shown in FIG. 3 and having an offset
value “0”, the IC card 1 in the fourth processing reads
and outputs 60 bytes of data that are arranged in the
following order: “53” to “57” (the management
information R4a of the fourth record R4), “58” to “e67”
(the record data R4b of the fourth record R4), “38” to
“42” (the management information R3a of the third
record R3), “43” to “52” (the record data R3b of the
third record R3), “23” to “27” (the management
information R2a of the second record R2), “28” to “37”
(the record data R2b of the second record R2), “08” to
“127 (the management information Rla of the first
record R1), and “13” to “22” (the record data Rlb of
the first record R1).

Furthermore, when the offset value of the read
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"12" (the managenent information R a of the first 25
record R1), and "13" to "22" (the record data R b of
the first record R1). Furthernore, when the offset

val ue of the read - 40 binary comrand specifying the
record EF shown in FIG 3 is "7", the ICcard 1
reads, as binary data, the data fromthe seventh byte
out of the data in which the_ agenent information
and the record data in the 5 respective records are
conbined in the order (descending order) fromthe

fOUVBPn£§§°E?%ﬁ§n&°a£Q§;fgkﬁattESCQ }héhohﬁhlh”FIG

response commn S eCI

recofd ef~shoyg i@ Ebfy 3 EQQdBaVéQQbQHa9§f8§EaVaEH% data
"7","the ICcard 1 in the fourth procéssing’reads

and prbRAULBe 53¢ Bk 5 @§teabat bRathar gadar angeeich the
following order: "60", which 1is the data of the

sevenahadymhent r bntd BBéti b3antiotheb5¥ecotB8data '1h9the
to "67" (data excepting five bytes of data of the
manayeseactinéoreacida Ria cambhseflount hhés5ordeard R4
and tmo bytes of data fromthe head of the record

dat alf@pyengdsngt praep? frae FhAadeHshh rEAPEENBEI 6@ the
R3a nd the rec rd data R3b . of the third record R3),
"23" f65t3§ec?F§e hanagBfent St nfBr KEFPBRSCRS] 5H8 fRad

Cook 05y 2B B0 LAE REGDRS LREDLOEL pROTRl 9%k,

é nanage

R e T T

recofgnbenedr608HBIHgSPEsEYLAE bli€puts 53 bytes of data
that are arranged in the following order: “60”, which
is the data of the seventh byte from “53” (“53” to
w577, “58” to “59”), to “67” (data excepting five bytes
of data of the management information R4a in the fourth
record R4 and two bytes of data from the head of the
record data R4b}), 38" to “52” (the management
information R3a and the record data R3b of the third
record R3), “23” to “37” (the management information
RZa and the record data R2b of the second record R2),
and “08” to “22” (the management information Rla and
the record data Rlb of the first record R1l).

As described above, in the fourth processing
example, when the record-based command specifying the
record EF 1s received, a particular record in the EF
specified by the command is accessed. When the binary-
based command specifying the record EF is received, the

data in which the management information and the record



10

15

20

25

record EF is received, a particular record in the EF
25 specified by the conmand is accessed. \Wen the

bi nary- based command specifying the record EF is
received, the data in which the nmanagenent
information and the record 41 data in the respective
records in the EF are conbined -in descending order
is accessed. That is, in the_foy£th_processing
exanpl e, when the record-based command specifying the
record EF is 5 received, the data in the EF is treated

d EF to b d for. th .
epectTFRd:f eb7 b S BeRBh e nES B RelFy Based CBnfiaRacombined

Speq%é{%Qgcéﬁgiﬁﬁgﬁ%geEF'sigc%gggg&?d’ the data in

mhlc e nmenage I'ntor mation and the record data
in the regpgetive 10 rgeokds iR b?%cégggﬁg gga@bge, when

conmbi ned in descending order 1S processe I nary

dat athdhuscotfieb s €6@r 8oltandSspeeat 9ingdStBePsEHERd EF is
transparent EF. In this manner, according to the

fourtdécpiveessing dexanphethétEFsipossebtedtas a record EF
efficiently access the data 15 stored in the record

EF. Forbéepnocessed foe ¢aont af ptbeespengférdnpkeprds.
when the binary-based command specifying the record EF

i s rideenvele ?h@aﬁér%aﬁﬁdv\ﬁP%aﬂﬁeSﬁaﬁagﬁ%ﬁtthe record EF
information,and the record data in the respective 20

recot Us” aretto _iﬁgﬁ ﬁtﬁeﬁﬁeﬂﬂ?ﬁﬁ BF@eWaP§9?WEHFed as

0 Do AP g 0 5oL LLRERSAELS 10 PRLL SELLXEL L

and the,rgsorgd gﬁéaré@oneEfeépchgMSiﬁggoﬁgsdgggending
order 1s processed as binary data; Thus, the record EF
is treated as a pseudo transparent EF.

In this manner, according to the fourth processing
example, it is possible to efficiently access the data
stored in the record EF.

Furthermore, in the fourth processing example,
when the binary-based command specifying the record EF
is received, the data in which the management
information and the record data in the respective
records are combined in descending order is treated as
binary data. This makes it possible to collectively
process the data in which the management information
and the record data in the respective reéords are
combined in descending order. For example, when the
processing history information (log data) is stored in
the record EF as records to which the record numbers

are assigned one by one in order, it is possible to



10

15

20

25

conbi ned in descendi ng order. For exanple, when the 25
processing history information (log data) is stored in
the record EF as records to which the record nunbers
are assigned one by one in order, it is possible to -
42 perform by the binary-based command such as the
read binary conmand, processing of for exanple,

col l ectively reading the nmanag $$ i nformati on and
the log data by which a pIuraI y of pieces of
processing 5 is arranged in descendi ng order of

hi st Next, t fifth I f [ [

responbEoty Y o e b BASEA CORiaRa" S50 FyPRgepnEhe read
d ln:th [ I

[ ﬁé"%%nﬁura%m%ﬁgof AL 2E oo 18 e PP oal BAPLE The

b'naé&lﬁééélbél?e£§§&§ﬁo'Bhécﬁgﬁgégﬁgnt“ﬁhﬁorﬁgE1on and the

exanpl e, paraneters in bi nary-based conmmand

specidyiagtbheyreeoed EFp1dbatit§, ofnptibeesf bt Brocessing
processi ng exanple, the configuration of binary data

(datasfarrangatli hgy d&scerddnd &Fdas afphesdoris

transparent EF) generated fromthe data in the record

EF by theNakgherhkeféftdeekempile sfepirbicedsbygt he response
paranmeters in the binary-based conmand. In response to

t he B narhipasedtesnrmfemspeei fFprAgTyRBIr E86r deEPrdt RE will
| C card perfor processing for the binary data having

20 the egﬁ?Fbﬁggtlon specified by the paraneters of

LR COMERdeEOL BEATBLE bR, DR HERE BLOSRIENN s daca to

respggt{ygagggoggsthg binary data is selected in accordance
with, for example, parameters in the binary-based
command specifying the record EF. That is, in the
fifth processing example, the configuration of binary
data (data for treating the record EF as a pseudo
transparent EF) generated from the data in the record
EF by the higher-level device is specified by the
parameters in the binary-based command. In response to
the binary-based command specifying the record EF, the
IC card performs processing for the binary data having
the configuration specified by the parameters of the
command.

For example, in the first processing example, the
data in which record data in the respective records in
the record EF are combined in ascending order is
treated as binary data. In the second processing
example, the data in which the management information

and the record data in the respective records in the
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the record EF are conbined in ascending order is 25
treated as binary data. In the second processing
exanpl e, the data in which the managenent i nfornation
and the record data in the respective records in the
43 record EF are conbined in ascending order is
treated as binary data. In the third processing
exanple, the data in which recgrd data in the
respective records in the reco EF are conbined in
descending order is treated 5 as binary data. In t he

fourEQCBE§CE§SEQg ?é%%@ 8 %ﬁgaﬁggbgdhgdggé nlfhgreated as

managenen nf or mat’ron ~an

respgehibye nggrdslhnthget gggr%r% e%rgngc%ggﬁﬁﬁgh Lhe data

descendi ng or is treate I nar

present warbadi-BBBEd @ﬁtbhgnfhﬁ%hr%%g%%%§W%gr%Qords in the
exanpl e, processing will be described wherein any one

of thecbrdsErt artouphbipedcessidegcexaiphesrider is treated
sel ectively executed on the basis of the paraneters in

t he bsnaﬁyabasddteonnﬂndthél@pu8thspaotb3wdh@rbxb@@le, the
explaining the fifth 15 processing exanple. As shown

in Fﬁ@tasmt heirt ghedmanppegentedeifeesagionommindhe record

(e.g., read conmand) specifying the record EF from
t he F‘etealla 5P8cé§§?ﬁ§t6¥@| €ECOrCst ép ShHE) retred ERt pee

CPU 11 0 | C.card whet her_th d 20
combBSieH  #Bcracoaash %ﬁ%ﬁﬁd?ee%eat%géé‘é%ééeay ata.

S R T g T T R

recebygflpe@MBREcbSsing will be described wherein any one
of the first to fourth processing examples is
selectively executed on the basis of the parameters in
the binary-based command.

FIG. 8 is a flowchart for explaining the fifth
processing example.

As shown in FIG. 8, the IC card 1 first receives a
command (e.g., read command) specifying the record EF
from the IC card processing device 2 (step S51). Then,
the CPU 11 of the IC card 1 judges whether the received
command is a record-based command (e.g., read record
command) or a binary-based command (e.g., read binary
command) (step S$52).

When this judgment is that the réceived command is
a record-based command (e.g., read record command)
(step 852, NO), the CPU 11 of the IC card 1 executes
the processing (e.g., reading processing) of the record

specified by the command among the records present in
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a record-based command (e.g., read record command) 25
(step S52, NO, the CPU 11 of the IC card 1 executes
the processing (e.g., reading processing) of the
record specified by the conmand anong the records
present in 44 - the record EF (step S53). Furthernore,
when the judgnment is that the received command is a
bi nary-based command (e.g., [eag bi nary conmmand)
(step S52, YES), the CPU 11 of the TC 5 card 1 further
judges whether the data in the record EF has the

confjguration,of _the, bin data in accordance wth
t he tg?aﬁg?gFg Eﬁ {R Ee€o§§§ﬁd (steps S54 to S56).

That 1S, b BULEOr,HBG LECTd hera e phasy

t he paraneters ot h ch part © 10
eachréeggogdléo&ﬁga&egsaé Bhﬁa?ynaaxeeahemhéh%p 356) read

and al so judges the order of coibining the recor

(st epsn$ohH, cSRAAndFONsexgnpbe, wRsthetpeesent 11 of the IC
enbodi nent, the CPU 11 judges whether to treat the

datacandmmlChrtherr@odgdslﬁhdaharlnhéhdatesmeCth%erecord EF
records are conbined in ascending order as binary
dat ahas thet henfigsratprocedsihg bxampledatbethepcrordance

treat the data in which the managenent infornmation
and WhéhrEEGrHaéaWQtPﬁsthé thgspedrpye Kééépésséﬂeto $56) .

ho SBbni=or bhescr g SxiprBe fngener Lroor cle #azéls o
whi h
are GBROPR %Qe@%gégaﬁg. 3o Chrhdfeac T Sﬁéléﬁagﬁ‘:%%ﬁ 7

the Egbﬁdr858985§bngr@§@gglSs Phe binary data (step S54),
and also judges the order of combining the records
(steps Sb5, Sbh6).

For example, in the present embodiment, the CPU 11
judges whether to treat the data in which the record
data in the respective records are combined in
ascending order as binary data as in the first
processing example, whether to treat the data in which
the management information and the record data in the
respective records are combined in ascending order as
binary data as in the second processing example,
whether to treat the data in which record data in the
respective records are combined in descending order as
binary data as in the third processing example, or
whether to treat the data in which the management
information and the record data in the respective
records are combined in descending order as binary data

as in the fourth processing example.
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whether to treat the data in which the managenent 25
informati on and the record data in the respective
records are conbined in descendi ng order as binary
data as in the fourth processing exanple. - 45 Here,
when the judgment is to treat, as binary data, the
data in which the record data in the respective
records are conbi ned i n ascendi order (YES in step
S54, and YES in step S55), the U 11 reads the 5
managenent information for all the records in the EF

(SLeP SReherkid8aen RELIGUMDG dlely A TNy

(step S65 judges stora reas %he féc

in gaeh, r@ﬁeraa€§t§9 #A8kn E%EfQEQ%th%aQrOQ%S%%%Q
for data fromthe offsef value specified by t

commasgpeuti¥e Qécbhasf@Q@f@oﬂ@h@ednlhh@sbéﬁﬁﬁ%bl%&der (YES
records that are conbined in ascending order (step

S67) inaatlepr ahdp bad YEE desskepobsthe phece®si Ng treads the
the IC card processing device 2 (step S68), as in
step@aeaqem@ns1$nfnrmaciom fdasedilb&dei mechedsi ist the EF
processi ng_exanple. 15 Furthernore, when thef|udgnent

i's téSF?EafSMéS JBﬁaﬁﬁytastaSC?ﬁélaatarriﬁrwm chiheh&ecords

mana formation and the record data in the
respgﬁge S6$ coP US95P e SEBRBPRe B FASasENINRg T6FGEF data in

readé9f§t§§80§g4 ﬁgngggﬁ;gpﬁgsggﬁEG%PeaPFoFﬁSSlng for
recogds '?ﬁ&ﬁetﬁg o@fggg §Zﬂg$5§B99§31%Heb?s%%%db%%mand out

order o record step ges storage area
for thetnanageseat datBf ohMaLiEORaRd thGr ee0bdgdat R itN 5 e

each record (step
combined in ascending order (step S67), and transmits
the result of the processing to the IC card processing
device 2 (step S68), as in steps S14 to S18 in FIG. 4
described in the first processing example.
Furthermore, when the judgment is to treat, as
binary data, the data in which the management
information and the record data in the respective
records are combined in ascending order (NO in step
S54, and YES in step S$S56), the CPU 11 reads the
management information for all the records in the EF
(step S74), judges the ascending order of the records
(step S75), judges storage areas for the management
information and the record data in each record (step
S76), performs the processing for data from the offset
value specified by the command out of the management

information and the record data in the respective

records that are combined in ascending order (step
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S76), perforns the processing for data fromthe offset
25 val ue specified by the conmand out of the
managenent information and the record data in the
respective records that are combined in ascending
order (step 46 S77), and transmts the result of the
processing to the |C card processing device 2 (step
S78), as in steps S24 to S28 ip-FIG 5 described in
the second processing exanple. g Furt her nore, when
the judgnent is to treat, as binary data, the data in

uh 5780, SFRcEBaohechnct e LeRReEEKryf S6B1HS 06 o o

conbined i n descen g o

in St@pc§§§)?rgbgsggHﬁléebgégSZ Re%eggaag$neak %npsteps $24

information for all the records in the 10 EF (sfe

S84) toj pdgesnt hecdescendtrgbetdeh ehet BEcoh@COrdEessing

(step S85), judges storage areas for the record data

i n eaghAmpeeord (step S86), perforns the processing

for data fromthe offset value specified by the

conmand o&urtberimbaerewbed dakajudgmeetr éspéct itreat, as

records that 15 are conbined in descending order (step

s87)binpygy feaAasnihs €Réar ésukhieh the peeesdsdagat én the

the I C card, processing device 2 (step S88), as in

stepgeégﬁchvgséecPﬁdﬁléFGGCGQE&P%BeaEiHe§ﬁ§nﬁﬁpﬂd°rder

proc Lhg_ex I Furt he re, en | [

PrOCESENI YRRl £y FUCKICIEDLF, (PAETCLES T WAITRRL 1S reaas

MBNagRgRAtnabBhEnERt heB ARd bhC heCald BALALRLLIR in the
s in er

respective ecor are conpoi ne escendi ng or

(NO £p gtepp §B4),aRdablOsi Bnet BBsSeRNinkNBrEBY LE the

reads the
records (step S85), judges storage areas for the record
data in each record (step S86), performs the processing
for data from the offset value specified by the command
out of the record data in the respective records that
are combined in descending order (step S$S87), and
transmits the result of the processing to the IC card
processing device 2 (step S88), as in steps S34 to S38
in FIG. 6 described in the third processing example.

Furthermore, when the judgment is to treat, as

binary data, the data in which the management
information and the record data in the respective
records are combined in descending order (NO in step
S54, and NO in step S$55), the CPU 11 reads the
management information for all the records in the EF
(step S94); judges the descending order of the records

(step S95), judges storage areas for the management

information and the record data in each record (step
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managenent information for all the records in the EF
25 (step S94), judges the descending order of the
records (step S95), judges storage areas for the
managenent information and the record data in each
record (step - 47 S96), perforns the processing for
data fromthe offset value specified by the command
out of the managenent infornat&in and the record data
in the respective records that*are conbined in
descendi ng order (step 5 S97), and transmts the

dovi t6°5 (RTEFCEES) T oFriCebanac Shat ot Bag EER NG of faet
d h

doscrd ed L.Lhe: LBV LN PLOCERRLAN (SEAUB! BneScnngement
whenlﬁb@rﬁs@péﬁ Qﬁéegh@093989d38§95fzhnenéhgesbseeaqe

EF is received, a particular record In

specid¢efa byt i he £08MBHHbE SeaCELS88HccMAEAGt BedBi-NakYep
based command specifying the record EF is received,

the S@gara amdtheansspest the feﬁoﬁdSofnthbepEEcESSan to the
accessed as 15 the data having the configuration
speci€ieardyprbecssongaddvithal i(stepnSeRe,fabthin steps S44
processi ng exanpl e, when the record-based comand
spec??y$ﬁ% {heFtecof dlErcTsbedetni vbe, fPRELHaPEOFASEABY

EF is treated as a record EF 20 to be processed for
each®%1™kne- speci fied records. Wien the binary-based

comand SpeckLyL PR LNCabER OyFF ko gl eFRl KEd L

processeti @s PhORr yndata-5ayingsthecommand specifying the
record EF is received, a particular record in the EF
specified by the command is accessed. When the binary-
based command specifying the record EF is received, the
data in the respective records in the EF is accessed as
the data having the configuration specified by the
command.

That is, in the fifth processing example, when the
record-based command specifying the record EF is
received, the data in the EF is treated as a record EF
to be processed for each of the specified records.

When the binary-based command specifying the record EF
is received, the data in the respective records in the
record EF is processed és binary data having the
configuration specified by the command. Thus, the
record EF is treated as a pseudo transparent EF.

In this manner, according to the fifth processing

example, it is possible to efficiently access the data
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configuration specified by the command. Thus, the 25
record EF is treated as a pseudo transparent EF. In
this manner, according to the fifth processing
exanple, it is possible to efficiently access the data
48 - stored in the record EF. Furthernore, in the
fifth processing exanple, when the binary-based
command speci fying the record Sy is_ received, the
data in the respective records are 5 treated as the

bi nary data having the configuration specified by the

paragg%gééogﬁ the kgggr fE%he command. This nmakes it

poss accesSs, as the binary data having a

desired da,a+gephibg [;a.' 0 t t r
plurality Oftrecordg i%htﬁgerggg?g EE?E%S%%E ifﬁ%ﬁﬁle’ when

advapt@gesnang-pagdelii eaim@ng Whkkirgeadi kneOgeUbrHOEF is
those skilled in the art. Therefore, the invention in

its beoatleedaspbet dats hot thenrtegdetaiveheespedisf cee
details and representati ve enbodi nrents shown and
desctibatetieaei hhe Aotoedindhya baviogsth® configuration
modi fi cations may be made w thout departing fromthe
spir?@66%fé@ép@Yofhﬁh@agém@FarsiﬁVeﬁgﬁohlbén@épﬁhascommand-
defined b he appended. clains and their equival ents.

49 -TREATIR S RLAFMEDSPSP1e. TA REFEABYr e28| EBEr BAPETY data

S GEERIPL! 310858 TR X g shores LHLo33Locnges oo
data; B @r§eIEYNLEatLen 4al tnWPheh RELEY BE data
Additional advantages and modificatioﬁs will

readily occur to those skilled in the art. Therefore,
the invention in its broader aspects is not limited to
the specific details and representative embodiments
shown and described herein. Accordingly, various
modifications may be made without departing from the
spirit or 'scope of the general invention concept as

defined by the appended claims and their equivalents.
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conmuni cation with an external device; and a
processing unit which processes, as binary data, data
in the respective records stored in the file when
recei ving, through the communication unit, a binary 10
conmand for binary data processing which specifies the
file storing the records stored in the nenory. 2. The
portabl e el ectronic device accorgling to claiml,
further conprising: a nodul e having the nenory, the
conmuni cation unit 15 and the processing unit; and a
case in which the noduj TSI§U&L§€ME§ rdhe portable

el ectroni c device accor ing to alm 1, wherein the

processi Ny, UMk tpdF O£8BSeS1 e @Srbh AT N HBE R, cbBfriddng:
record data in the respective records stored in the

file specdfrietbby wieclbi sias ye €ofibedl. sdor The pecdbabkenaving

el ectroni c device according to claiml1, wherein the

pr ocess grna tipfooessies) asd bieeesd ddtg; 25 data in

which the record data in the respective records

stored i ré teRTRENCplen f pRUC byhide benbeymeodnbad are

conmbi ned in ascending order. 50 5. The portable

el eIV G Ve YHeldbrdf negf“i%m%-} AN LS WS n the
roceSS|Q9 uni t processes dat a

whi ch t he® retdrd %h?%.?%l%h@§+%2p%E%?%%S?%bo?ﬁsbl%ary data,
st orc?éjcé n_Lr{ hﬁ'lg }eesﬁ‘@cet?i\;é erde@arégespépéacﬁ yu’?o{'i‘i@”ﬁl 2L hen

receiving, through the communication unit, a binary
command for binary data processing which specifies the
file storing the records stored in the memory.

2. The portable electronic device according to
claim 1, further comprising:

a module having the memory, the communication unit
and the processing unit; and

a case in which the module is buried.

3. The portable electronic device according to
claim 1, wherein

the processing unit processes, as binary data, the
record data in the respective records stored in the
file specified by the binary command.

4. The portable electronic device according to
claim 1, wherein

the processing unit processes, as binary data,
data in which the record data in the respective records
stored in the file specified by the binary command are

combined in ascending order.



10

15

20

25

conbi ned in descending order. 6. The portable

el ectronic device according to claiml1, wherein the
processing unit processes, as binary data, the 10
managenent information and the record data in the
respective records stored in the file specified by the
bi nary command. 7. The portabl e el ectronic device
according to claim®6, wherein gd the processing unit
processes, as binary data, data in which the
managenent information and the record data in the

respective reeprdsost oped bﬂeEB@oBhEede§@%QlEb@@r@lng to
the binary command are conbined in ascendi ng order.

20 8:1dhe porwmblreiel ectronic device according to

claim6, wherein the processing unit processes, as

bi nary dathe pdatasshnghuchttbeorenagenent bnharyatiasa,

and the record data in the respective records stored

in thetdile Qﬁlsbebheléacgydtﬁétblharyh@oﬁﬁﬁﬁécéﬁﬁe records

conbi ned in descending ord . The_ portabl e
el ect¥@RFe Hevike Sééﬁrapﬁﬁlﬁbeglby EP%lﬁ%TarVUFPW@Pnd are

whi.ch j ud d
Cont PP K dnt hLOBRCPa TP BCBRES Rk binary data, the
data in tpe ?ﬁép§8%£¥§e eE9k Q%réhgreﬁebﬁc% f'k%f@%ﬁ& to

recei vi ng, 5 COTTTTLII’]I cati on uni

b'naEYafﬂnY?n9h5951n

the processing unit processes, as binary data, the
management information and the record data in the
respective records stored in the file specified by the
binary command.

7. The portable electronic device according to
claim 6, wherein

the processing unit processes, as binary data,
data in which the management information and the record
data in the respective records stored in the file
specified by the binary command are combined in
ascending order.

8. The portable electronic device according to
claim 6, wherein

the processing unit processes, as binary data,
data in which the management information and the record
data in the respective records stored in the file
specified by the binary command are combined in
descending order.

9. The portable electronic device according to
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the binary data processing which specifies the file
storing the records stored in the nenory, wherein the
processing unit processes, as binary data having the
data configuration judged by the 10 judging unit, the
data in the respective records stored in the file
specified by the binary conmand. 10. A control nethod
for use in a portable electyoric device, the nethod
conprising: receiving a command requesting data
processing 15 from an external device; judging
whetdeliri nofutiies € orambeli $ 8¢gi ved from the externa
device is a binary command for binary data processing
whi ch spezifudgimgfuhet stioicngjuegesds dataredninguhation
menory and havi ng managenent information 20 and

r ecorgediat @; peve % oces shing rasddiparyheladatat he tHata
in the respective records stored in the file when the
CONMEMTPE ¢lebet VERICP FSPn §Her @5t B ndl L He® i WeeP sTFaayBand,

as the binary command, whi ch i fi [
Storqqﬁpq%% @%er%%%mﬂgicatfonsggf%fIggetgfn££§ecommand for

the binary data processing which specifies the file
storing the records stored in the memory,

wherein the processing unit processes, as binary
data having the data configuration judged by the
judging unit, the data in the respective records stored
in the file specified by the binary command.

10. A control method for use in a portable
electronic device, the method comprising:

receiving a command requesting data processing
from an external device;

judging whether or not the command received from
the external device is a binary command for binary data
processing which specifies a file storing records
stored in the memory and having management information
and record data; and

processing, as binary data, the data in the
respective records stored in the file when the command
received from the external device is judged as the
binary command which specifies the file storing the

records.



