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SMART CARD STORAGE SYSTEM AND FI LE MANAGEMENT METHCD
THEREIN J 1111111 VIIL VILL VL VLD VLD 1111
*159159* BACKGROUND OF THE I NVENTION 5 1. Techni cal
Field This invention relates to enbeddi ng
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i ncreasingly w despread use of smart cards,
requirements on snart cards are beconing nore and.ptg

smart cards to be
BA@(ﬁ@'&féﬂﬁ%g‘”ﬁg&&]ﬂ?ﬂﬁﬁ@@Sect of hardware : _
nf. i For exanple, CPUs are evolving from
I'T‘Ecﬁ'@' %aﬁ%g'ﬂt'dal 8 bi t onegpthrough the 16- biL ‘ones thath
e in tenlve use.n owards the 32-bit ones that
3rrhés Hb"@&ﬁ%de A IuEmR %{nﬁotﬁ logies, ardrenqrepastieularly, to a
evol ying fromthe orjginal ROVs, RAMs and EEPROM
Sma‘ft Wﬁsﬁ 93&%@:181@112\393 ﬁﬂ%ﬂal@g?m%hm‘éh%%@éemonﬁhm finlgl of smart
NOR FLASH and NAND FLASH together; transm ssion
card;; ﬁP‘éHSﬁ dOKEN: e evol ving from | -so7816 '
single-interfaces towards MMC, USB and sim |l ar
2. Desgriptiomaf Related Arti nt er f aces; and particularly, the
- storage eapacity are increasing by-orders of. '
Yéighiinergasingbnwidespperdonsegphamanty cards efeictivhaloreghiretents on
K-byte |l evel at present towards the nega-byte and
smawgeardsgirgbeogmeng evark .andl morgpgiviersifiednwhiwhddrikadsatharsenart cards
stored in formof files in the -smart cards. File
to be yjeyslapedt énersfanter inarespectood hetdharecaumflgurifiéh) For example,
definitions made in the |1SOr816 specifications, i.e.,
CPUarare elvabang ifeoin ithé origiinat @-bityorlek Ite®ughtthe | 180610 loARY that are in
files. The 25 elenentary files are further classified
extensive use pbur wdrys tfe 33-bétsorigschudirethdebhany ihdreasingly popular;

memories are evolving from the original ROMs, RAMs and EEPROM through
NOR FLASH memories towards those corhbining the NOR FLASH and NAND
FLASH togethéf; .-trar'lsmission interfaces are evolving from ISO7816
single-interfaces towards MMC, USB and simﬂar muiti—channel fast interfaces; and
particularly, the storage capacity are .increasing by orders of magnitude from the.
original byte lev_ei through the K-byte lével at present towar.ds.- the mega-byte and
even giga-byte level.

All applications and data are stored in form of files in the smart cards. File

“types in the smart cards completely comply with definitions made in the ISO7816

specifications, i.e., are classified into directory files and elementary files. The
elementary files are further classified into a plurality of types including binary ﬁles,.
fixed-length record files, variable-length record files and circular files. External

access to data in a smart card is to the end the access to content of a particular file
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fixed-length record files, variable-length record

files and circular files. External access to data in
a smart card is to the end the access to content of a
particular file LT VIIL MILL LT LTI *@00002* in

in th% gﬁgﬂﬁgﬁgf’ g{%lf {lg %}cSﬁ‘&%ﬂdﬁaF fgfa"ttag@ g?{}e’rﬁggrhltaP a chip of
te In this,.
Smalg%Z%g?&%%%Q%t@ﬂ V?%c’é'#ﬁlf%l 51} ke Bty dh iy case
el bEts BT APl . E
s LS00 L0 0 B D AR o884 which
| M d I :
doesf‘lﬂli suppdit Eﬁgﬂassm%& GBS RBR PR LRy ei RO G
Tk & Rgee ngébzm&cg% 3 s oS scampysn der # sard supporting
100 R RGNS sl hak Tty af s we oot hicsed 1 sor
- nmessage 10 sPace and the tel ephone nunber space; in
MESHER eier‘é%}?-‘d but wantsmayetpase T éptephonehaumbersaithe wgnventlonal
short nessage space to the tel ephone nunber space that

mobijlg phene M aged Tt tuseppare commplementanalise ofithe shod message
t he sequential space allocation nethod. Fig.

S
- spacg a@ldoﬁ%@ talephpbae gumbgr apace;ninaothex evgridar it faitmrtd soppltment the

Fig. 2 shows a 15 nenory allocation nethod for the
remdining shtortiotessage spacketocthavtelephonenusitertspaee that iEdahshortage

file consists of a file directory entry and a file
becabselythe pemrs/entionahisotart lard i drepldiys etheossquentiny spac®radlcation

basic information of the file, e.g., the file nane,
metlod. e size and so on. It can be seen fromFig. 2 that,

the conventional smart card nanages files with the

Feguerghoals s pileesmhdtoratn em ﬁﬁérhpliirﬁasrﬂﬁt reatd.! Bid.S2 shows a
al l ocated the 20 maxi mum space in e card .

menruy altetatée methdieforithe fige stheatiRdin the icbBv@itpal EI'nlaﬁscard

are sequentially allocated space. according to

Eabk IlBROnsiRRY0RY 16 dpatedly 2AfyldRl a FH1E Boli %bs&f in Fv%ch the
exanmpl e, when a sub.-file 1s td be created under

e Gt fo ol i o BN Y e, e
and so on. It can be seen from Fig. 2 that, the conventional smart card manages
ﬁles.with the sequential s'pace allocation method: a main file is allocated the
maximum space in the card automatically when it is created, while other files are
seque_ntially allocated space according to the time when they are created and the
size thereof. For example, when a sub--ﬁle‘is to be created under the current
directory file, it is checked whether the remaining space in the. current directory is
larger than size of the sub-file to be created. If it is, the sub-file will be created in
sequence from a starting address of the remaining space.; otherwise, if the

remaining space is not large enough, the sub-file will fail to be created.

This method of allocating file space in sequence has the following
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| arger than size of the sub-file to be created. If it

is, the sub-file will be created in 25 sequence froma

starting address of the remaining space; otherw se, if

the remaining space is not |arge enough, the sub-file
disadVdnkt il to be created. This nethod of allocating
1sa(¥anea§Se§ace in sequence has the followwng 2

' e 3 e 1.0
Ay BB Riocalok) R g s AT RELHARE G BRE Yepfhnthed when

€ acto to the Size

- Y : - i ] [
eis GEARLESncE PRG0S FHLESEBREREE L S BE AR e o ned
. | | ful.ly. 5 (2) The fil i ze,
ocaffy BhAETSH0SH8F SRSTRBRNILY P2l The file size.
PRI fTEotefaNtiurs Rip-fanisah Vefigheol finpisatidy cantot be
use case \./\,lf;ere the space.of the file is undersized

altergd qrge, (B¢ g, 15(apated 581 e 5 HirePRBINCOITRR: dwEng the use

chani smthat allows spaces of the twg files to
ther{%ngﬁvér@w CEECrasEhwnerids space of e s 15 Hadersizedor is wasted;
files i.s allocated an_. 10 undersized space while the )
é)hBr fails tg| provideean shfestine nechanism dhat allgwsspaessgef the two
the file allows to be deleted, the space of the
files da|compiementeeachretber when ikisyfonad that erneeofthet feles ialbosated an
each newy created file is allocated a space starting
undersiged spaceavhidathe ethepisallogateddinesecrsiged epaceThi s causes
significant waste of the storage space in the card.
(4 Althapgh theafiloabdows te berdeletad dhespaceref itie delessdfileycannot
di versified and the storage capacity thereof '
be recyrlehseshe mysienudeshyse sabhnewtprvened dilalisfallozated a space
managenent nethod gradually becones unable to satisfy
startinigefromethei dirqads cil loc aled ayddiéss apacess THRREAlseSdiRYarftFwaste of
THE I NVENTI ON 20 This invention provides a smart card
the ssdragagpaceyintthencarkd fil e managenent nethod therein,
and also relates to storage, reading, updating and

dal fiplications 6f sibart RFGAHRDNES inkeddsimdy div@sdHedUhdothe storage
spaces occupied by the files. By conbining a file

capadity oRtdomMidcaddses (donfihudhilh, FueR Y edbnvenBbnAMald maldbement
system and by enploying a =~ _

method gradually becomes unable to satiSfy the need in practical applications.

- BRIEF SUMMARY OF THE INVENTION

- This invention provides a smart card storage system and file management

~method therein, and also relates to storage, reading, updating and deletion of files

created as well as alteration of spaces occupied by the files. By combining a file
allocétion-table (FAT) with a conventional smart card system and by employing a
new method of managihg file creation, this storage system overcomes the problem
that the prior art does not support flexible creation, deletion and space recycling of

files.

The objective of this invention is accomplished in the following way:
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new et hod of managing fi I'e creat | on,' this storage,

system overcones the problem 25 that the prior art

does not support flexible creation, deletion and space

recycling of files. The objective of this invention

T$Hid§ IS ] h | Lowi : Thi ;. .
LSRRI Eﬁ%a& LhemhA! Loy %}gré[’%)r’ %stg’m which comptises a

‘invention provides a smart card s e system’,

' | i A
Storag?drgrlléa% 3¢ a%onfbPLAHCTAE gﬁ)r%a%? %?g‘g‘ér%§§ ég 'P%%Jtlagagfaz}rga and

€ area conpri ses
B RRE AR P SOEP AL B B e
o 00 Ao A 3 B s
lock 4B ol A SR TR Bt i e s
o o PSS 5Ty HRBTRISESE b

storage .area conprises a file directory entry storage
to a gefrespogAengegielatipnshiry betwegn the FoT \endnv and thedlate block.
body space storage unjt for storing a file body space,
Theidataplogage area Comprises adtledirestany ensycstarage it fogstbring a
the file body space storage unit are located in
file dir¢qterveentry and apfilschaddy spaee staragaunitdoo sthethg an filbodpspace,
. entry represents - a nunber of a next data bl ock
in whishuth¢ éde Bireetiogy entry starage hnit anfl théélcbod e spackisteradeesit are
not have the next data bl ock, the value in the FAT
locatedtin giffereat datatblocksar val ue representing an end; and
if the data 15. bl ock is unoccupied, the value in the _
FAE centany recordeg ar thedtABentralreyeresayis e smmnibor@f atet data block
unoccupi ed status. This invention provides a nethod of
occupiatayy nhe utrenc fitatlf ahie icarrens fiky Ho€Ahot h&tedthRgfext data block,
system in which creating a new file conprises the

the wsilwpm tife: FAT ehby is apartitulanivhlueepedsesting ah kadfFAdd if the data'

storage area for an unoccupi ed FAT 20 entry, and

blockiinamoacupis@cthiepi ftde diithe FATCEntRY ¢OBParAcdiar @alue representing
correspondence rel ati onshi p between the FAT entry and

the undecelsied siit@ck; B.- The control unit allocates the
unoccupi ed data bl ock found to a file

This invention provides a method of managing file creation in a smart card

| storage system , in which creating a new file comprises the steps of:

A. The control unit searches in the FAT storage area for an unoccupied FAT
entry, and finds an unoccupied data block according to a correspondence
relationship between the FAT entry and the data block;

B.- The control unit allocates the unoccupied data block found to a file

directory entry of the file to be created, writes the file information, and alters a

value of the FAT entry corresponding to the data block into a particular value
representing an occupied status;
C. Repeating Step A t_o search for unoccupied 'data blocks, allocating the

unoécupied data blocks found this time to a file body space of the file to be created,
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directory entry of the file to be created, wites the
file information, and alters a value of the FAT entry
corresponding -to the data block into a particul ar
value 25 representing an occupied status; C.
b e u Led - dad
alterfFgP EAlT 'ég}r?g @or?%sgb?ﬁgfgaf& thd Qhta Qﬁgg%‘ ghtg)l ng@ltcﬁ]fagu\haéues that

bl*ocks, cati unoccupl e cks

oo P00 RS OFATTEal) e 1, repaing
o 86 B PG RUOTPAO ) LG A GG ARASE S8,
a2y FAS B Bhep RGBS LB e o

@]:eteri ng%an FAT entry corresponding to the | ast data
A VaRCSER SR BYBY the file into 5 a val ue

resenting an end. The file information wjiften in
aF R Tracn DD wintten 2 Stem B e ludes B leaghtheaile sive and a start
%?t bl ock nunber. Prior to Step A the control unit
data %“E‘W $Imi nes a remai ni ng space under the current
directaory, and Step A nay be executed only if the

PERRItRSIEP fhdbe contrel unittalsh detenmingsta senaiping §pace weder the
smal l er than the space necessary for creation of the

currgnt| directgry; gad f§tee A enaebe eagewsad ionly ifithecrsmaniping space under

then in Step C, the start data bl ock nunber of the
the cuirteat direetory s nesmalerthenythe spacg neecssads far areatimr obthedfile.
data bl ock occupied by a file directory entry of the
if thet fileute- Hé¢ created Isea directoeyl fleydthen tih StepliG, ehé atart data block
file, and the FAT entry corresponding to the data
numbeénok the dilpi iadtheyfitehdirdé&toty leatryi reeotdy y mnhber of at H&ta block
first sub-file records a nunmber of a data bl ock

occupialipiyeal fileyd@edtote edtriyecf aliey fast syb-dile ttbebd@xéated under the
sub-file to be created under the directory file, and

directoryofile, Badsthe AT caityy bdroesponding o thicedhta GRikheccupied by the
formthe FAT entry linked 1list of the file body space

file diredtbey entrgofahy firkt sub-fife tdrerds 4 auitbeber @ahaslotls odtupied
el enentary file, then in Step C, the start data 20

by abfileckirsutaieéntdf of ke hekesubfild® bé lcfealéd aREET theeditéctory file,
records a nunber of the first data block occupi ed by

and g% Idrn; Thaedyll RecBloeks bhe linkedvodather {of fotm #RAFANCeRA linked
list of the file body space of the directory file.

If the file to be created is an elementary file, then in Step C, the start data
block number of the file in the file directory entry records a n_umber of the ﬁrst data
block occupied by a file bbdy space of the elementary file, and ‘the FAT entry
corresponding to the start data block records a number of the second data block
occupied by the file body space of the elementary file.

Prior to Step C, the control unit also counts the number of the data blocks in
the file body space of the elementary file, and in Step C, the control unit needs to

find a corresponding number of unoccupied FAT entries from the FAT and link

them together before allocating these data blocks to the file body space of the
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corresponding to the start data bl ock records a nunber
- of the second data block occupied by the file body
space of the elenmentary file. Prior to Step C, the
control unit also counts the nunber of the data bl ocks
elerﬂeﬂtag??ilé.he file body space of the elementary file, and
I n ep C, the control unit needs to find a

SRS COMEH W AT HBCRRARLEELEAT ot rico, from

5P o PO AREBrely g lhbet BOERE, SRRy pideR S tgpes data
n 6§ 0l Bl 6N ot bR RERET

B9 4B 5SEELA% L o ALY SB e b e sar

o R ROREE B9 T B ESOP b BT S0EY tia St of e
t [ i.nked. |1 f ot data bl Qcks to be occupied .
data BJoqkielorhh Goaupigibby s &k thRe StaIRg. £Ba Fas camial g bins to

t tore the file content according to the FAT entry )
storq t%ﬁ@@ qondgnt aeeprding & tha EAdoertendinked lisbhplikths) fle content is

stored. 10 Updating the created or stored file
ComE]@#ﬂViSEQFQd-t he steps of: F. The control unit searches

for a matching file directory entry according to an

iUnslatingithe crsated ar stereddihe comprises ftﬁet steppofie updat ed,

and fromthe file directory entry, obtains a nunber

- &t Theecontral undatarches tir a hmtching fde ditettory entrijactotding to an

body space; G The control unit obtains an FAT entry
identfier espdildinamet of thedilsttarke uiadated)| andkfromSthaditlerdiiceepriyentry,

the start data bl ock nunber and further obtains an FAT
obtaasta yuthberkeftthe Istazt dath blatlathal swikes data tinp tedfikybddyesgack e

to be updated, and then searches in the |Iinked Iist

GrThe contral tumit otstaig dol BAR entnpesrresponding fogtheGtdrbdata block
start data block nunber obtained in Step F an d an

accondibgetb the stdit dathabledk stumiberaatll AgtherrsbiaindanSFAT entry linked
address of the file body space, so as to update the

list eftatabbloeks debtipiedabeld deattethe aPdhteaghnd Ghed Readchbe in the

content has been updated. Reading the created or
linkéd Gik€dor bl fevs iRt | S bl Rluditier Adccording to the start data block
number obtained in Step F and an offset of an updated start address from the start -
address of the file body space, so as td update the data blocks until a designated
length of the file content has been updated. |

Reading the created or stored file comprises the steps of:

H: The control unit searches for a matching file directory entry according to ah.
identifier or a file name of the file to be read, and from the file directory entry,

obtains a number of the start data block that stores data in the file body space;

I: The control unit obtains an FAT entry corresponding to the start data block

- .according to the start data block number of thé_ file and, frorﬁ the FAT én_try,

obtains an FAT entry linked list of data blocks occupied by the file to be read. Then

6



10

15

20

25

H: The control unit searches for a matching file
directory entry according to an identifier or afile
nane of the file to be read, and fromthe file '
directory entry, obtains a nunber of the start data

the QJerdt ﬁrﬁ?ke%ﬁé@%%&%ﬂk‘édt & {drl & BeOYIRAAEMDEP Of: the start

The control unit obtains an FAT entry correspondi ng

RO A B S S o s 1
o SR S Ul ook AR v, b
om0 B P L S B o v

b dat& bl ock nunber obtained from Step H and an of f set
Cenffahe start address to be read fromthe start address
as to.read t dat a bl ocks

5 fil b
Dlelotie et P s e PRt e KBty ent. has 5
d.. Del et t d fil
35Ehe c6a%ol i 3@%33%?  aymarghing Sie AURCORY @'ngialpemng oan

., fLar chi ng e ectory enfry accordin a
identiflgnor A 1g¢ r@.meao Fheegl?a be flelefrdd, mndelromy fgéldét'eéépry entry,
and fromthe file directaory entry,  obtains a nunber
obtatgr & memberp the:start dhiadioekthat Stospedataar 8 Fla bady snace;
bod space; 10 K: The control unit obtains an FAT
KritThe w&@mh@btngiSt@ ¥Ad entey comesponding:to thewtdredata block
obtal ned in Step J and, fromthe FAT entry, obtains an
numpgTolbtatned in Stepoﬂ and sfroo¥ theak A Thérdrk sobseins pineBABYenthe linked
file to be deleted. Then the control unit del etes :
list afotetabioaks aemupiedfby e ikt to bé deletedh cBmandihegcdntral lumit deletes
linked list until content of the |last data block in
contetiteoff edoh bfithebésta tdetlat actording toethoihiked, list atrgil @aatent of the
'FAT entry 15 corresponding to the del eted data bl ocks
last tlatacbloek e thediledestbeen deletedpandphexhwlslgtsess edch FAT entry
control unit deletes the data bl ock occupied by the
correbipoadingr o €nd dylesdd datrebiddks tboa halwte rejreskntipdars @indccupied
the corresponding FAT entry to a val ue representing
statu8 unoccupi ed status. 20 Altering a space occupi ed by
the created or stored file conprises the steps of: M~

TheTheoabted] whit defetey teegath Wlock BBEEHEA By iheCdirectory entry of
directory entry according to

the file to be deleted and sets the corresponding FAT entry to a value representing

~an unoccupled status.

Altering a space occupied by the created or stored file comprises the steps of: |
M: The control unit searches for a matching file directory entry according to

an identifier or a file name of the file to be altered and, from the file directory entry,

-obtains a number of the start data block that stores data in the file body space;

N: The control unit searches for an FAT -entry corresponding-to the start data
block according to the start data block number obtained in Step M, obtains an FAT

entry linked list of data blocks occupied by the file to be altered, and then searches

- for an FAT entry corresponding to the last data block of the file according to the
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an idéntifier or afile nérre of the file to be altered

‘and, fromthe file directory entry, obtains a nunber

of the start data block that stores data in the file

body space; N. The control unit searches for an FAT
linkedNidty corresponding to the start data 25 bl ock
' acco%/di ng to the start data bl ock nunber obtained in

. [ j i St
g’oc MoRPoIAAE sgt;% tﬁﬁ?@f%ﬂeg %%?ﬁltng © s’19{;jl r?gqbﬁ Space to be

s occupi ed l'e'to be a red
h .FAT entry corresponding to the | ast
Occuggﬁ%ﬁ%c%{egédﬂ% file according to the 7 |linked

b dbp aOngOl B AL st bR Eiant o sTRe Be dipertapy entry

altered file: P: The control unit alters a size val ue
Ofﬂl&ﬁl?ﬁ%%ﬁaptgrégpace inthe file directory entry 5 of
fi.le to be altered. If the file space is to be |
Tl B shae Bl boredinetd i EpniSud Ry needsriondetgrmine 2
usage sfatuys of each data bl.ock corresponding to the
usagp RENGoF fadh daga hf@% qqrrespepdingp $be Edrpentsies 1n Rensieps
of : Ol: According.to the reduced size of the file
SHce, alsqeomprsesoithestans ofet s FAT 10 entries
- corresponding to one or nore of the unoccupi ed data
Bl Aesordingtie the redyesdssize of e fikpspasentheneontrol unit sets FAT
unoccupi ed status, and neanwhile, alters an FAT entry
entrigs couesmiing ta one log merstofathe anocouxed Watehblocks én tie fle to a
val ue representing an end. On the other hand, if the
valu¢  ieprespnigng i an unobeupsed mtafus), andhemesiwhil® ebersr aseBAT entry
the steps of: 15 Ol': The control unit searches for
corresponding tedhé kst datarblesk imtheheleRAR, vanerepatdentiages. end.
dat a bl ocks corresponding to the unoccupi ed FAT
‘€nt theaghé¢rchdnde iff the dile apacy ditobetenlargtdrtben Ssez© @mphises the
file. Then the control unit alters an FAT entry
stepcof:r esponding to the |last data bl ock occupied by the
file to a value representing an end, and the FAT
Olt'y The @it nalid yearclesspiceduryctipedf FAT emeict ig theWw AT, and .
~allocated 20 FAT entries are |linked together to form
allocatézedataAbloekt r gortésplsadingi &3 ted unbecilipib@  FAT entries to the file

according to a target size of the file. Then the control unit alters an FAT entry

- corresponding to _the last data block occupied by the file to a value representing an

end, and the FAT entries originally occupied by the file and the newly allocated

- FAT entries are linked together to form a new FAT entry linked list of the file.

This invention is advantageous in that:

(1) As the FAT entries are associated with thé data. blocks in one-to-one
correspondence in the file system of this invention, we can locate and search for
each data block occupied by each file in a definite way through _thé FAT entries;

(2) Blank data blocks in the ﬁle’system'of this invention are all managed by an
FAT table, so instead of 'all'oc'ating a space for a file in the conventional sequential

manner, a newly created file is allocated a space by searching in the FAT table for
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- This invention is advantageous in that: (1) As the FAT
entries are associated with the data blocks in
one-to-one correspondence in the file systemof this
i nventi on we can | ocate and. search for each data

a4 U] it SRk Sl 1 B4 o
the rfesagp%%a%d il PTAR ARAARR AOfnili) P ORN Y q1fcs p make

SO 1 nstea a space or a

full #géeofcsg)gggﬁtagg{aé edsequentl al manner, a newly created

a space by searchl ng in the FAT

L Whep AR GRS ePah® SRES B g0al P bBemeii 6y A s con pe folly
recy e B Sl flef e AR SR anbing R ble?l T1Le

nent s; ileis. d Ieted t.he space
64)i i (95 We %ﬁ% &ﬁa%%%ﬁ Hhavesize é&ﬁc%é’mlﬁlfﬂ? 35 1 allocated an
recycl ed 1 pl el easi ng .t he correspondln
undeéﬂ?? épacy, 4lf |nee§§é eprEesPoRdings tey ynesarrigd ata Blocks in the
oversi zed space while another is allocated an
overgiggdr ane; éan shradeleapsdr agd: allecated rtpetigorarergiaed one, and then
unoccupi ed data bl ocks in the oversized one can be
respectiveat ke sigadnfemsiionets aléered enuerreespondingofite dinactory emtries.
respective file size information is altered in
Thus; dvy depingdihey filés eoniplesnentr gaabnothiessin sige, Tthes fildhgizes can be
having the files conpl enent each other in size, the
Conﬁgnedgkzﬁﬂyaancb@xlconflgured flexi bly as needed.
BRI EF DESCRI PTI ON OF THE SEVERAL VI EWs OF THE DRAW NGS
Fig. 1 is a schematic view of a file structure; 15
Fig. 2 is a schematic viewillustrating a file
BRIZH DESCORIPTHONOH THE SEMERALL VIEWS (OF THEDRAWINGS
3 is a schematic view of a storage structure of a file
Rigicdcraddchgniatictview ofianfilenithetiref1 9. 4 is a schematic

viewillustrating howa file space is re-allocated
Eig.i or i§0a Séhenhic eriel ddadtiading aafileFablocdtidnS ethod in a
schematic viewillustrating howa file space is

convfeﬁtlahblcmﬂdr@dal((ﬁf ter the

Fig. 3is a  schematic view of a storage structure of a file A according to this
invention;

Fig. 4 1s a schematic view illustrating how a ﬁie space is re-allocated (prior to
the re-allocation); and

Fig. 5 is a schematic view illustrating how a file space is re-allocated (after the

re-allocation).

DETAILED DESCRIPTION OF THE INVENTION

This invention provides a smart card storage system and file management method

 therein. The smart card storage system comprises a storage area and a control unit.

The storage area comprises a file allocation table (FAT) Storage area and a data

4]
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re-all ocation). DETAILED DESCRI PTI ON OF THE | NVENTI ON
25 This invention provides a smart card storage system
and file managenment nethod therein. The smart card
storage system conprises a storage area and a control

storaig@i rfrea fép to°ﬁ ?g@ é:%h%tcﬁpwm&? ’14 ﬁoﬂeé k! (ﬁnprlses a

area and or age ar ea

mwﬁrrprre@' Lo il o zé;%% BB of cu
oL PR PASHRIRTY BEFAT S o A o

i ok R SR ek T RS Efock
L R XN BN

hi s |nvent|o the data, storage area corrprlsesafll
Eﬁl rrﬁwng%tr% d¢he data q@raga%‘ra fRfRpriey @ file dlrectory
dlrectory ntry . and file body space storage unit
Pprageguih rét?ﬂm%aﬁﬁﬁﬂlr§ﬁ%)é enfry apdiacle bpslyrspage storage unit
di rectory entry storage unit and the file body space

for sierang gdilghadyasnace.owavbish thedilerdirestarycentey siosigesunitiaad the
file directory 10 entry storage unit is configured to

file bady epasgsiteragp fumitrenci logateel in different dota blocksiel meafide directory -
size, type, access control right, start data. bl ock

entry\stotage wHtils eaiigurédto stbra basié infermatiowe of alfde lsucly as the name,
space storage unit is configured differently for

‘size,diypecacoegs fcohtrel Bightndart elatarbidckr gurhbbeand Memifier of the file.

specifically, for DF files which are a particular kind
The tiie bodle spacet dteraige lumitisdynsigans differergdy fotidirdcsory files DF and
configured to store a set of all sub-files under the

- elembhtaty fied. Myrd speeificlly, farDERilES Wwbsch dker partieul@dynd of files,

space storage unit is configured to store actual

the fdettodytspate stoeade it isWuarfigalréd cattiorga detsd a1 hgsh-$id&Cender the
to afile, directory entries and file body space of

diredtbsy fiid;earat €oraEFofiRt e thedfild Bbéﬁtsfr:d@é BtoPhEC kAt i§ dd?ﬁ“lgured to
storage area. In the systemof this invention, the

storecathgindont@Ras e file. Wiken -Allo@fingYa stofabeeHABE %o @ ﬂl%”ﬁ%ctow
of a next data bl ock occupied by the current fil

enmbbfanﬁuﬁreeﬁbd}z@gﬁdzé of 4RE iR Odre fmr&afe'aedrffef&mdaét? 61bere§< in the

the value in the FAT entry is a particular

stordgRPIres Gt the Q%’%H?BPI ﬂn@‘i‘ﬂ’vénftl ohhehedadiftedt &Egrdeﬁ in the FAT entry
unoccupi ed, the value in the FAT “entry Is
repré¥ilsi £ 1hAbel 8t HSiek ERSE BN Bt BYKE Uﬁ‘r&ﬂ i3t tihe current
file does not have the next data block, the value in the FAT entry is a particular
value representing an end; and if the data block is unoccupied, the value in the FAT
erltry is a particular value representing the unoccupied status.
In this system, the FAT entry storage area comprises a plurality of FAT entries,

each corresponding to a data block; i.e., the number of FAT entries correspbnds to

th.at of the data blocks in the data storage area. FAT file systems are categorized

into FAT12, FAT16 and FAT32 according to the bit number of respective FAT

entries for recording data blocks: 12-bit, 16-bit or 32-bit. Taking FAT16 as an
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In this system the FAT entry storage area conprises a
plurality of FAT entries, each corresponding to a
data bl ock; i.e., the nunber of FAT entries
corresponds to 25 that of the data blocks in the data

r ' hzed into
exanfpler 8% GEBlockALcbleE MR RIBHGH BOEATEY | T ber

TheLBEPGHAeyEAT: ST o L AROTAR 006 BBRKA et
o AR B P 06, SEE VBRI g ' ook 2
Biod 2L, . ApRoSA BN s N Py 85 2, o

ock 1,, Bl oc

entrg 3y ek ot e Bk Stast e Tothhppis e pTephuries in the
FAT pigbe 48 apnpoastinpovith thhs ol RISES G E d98.apge area in

associ ated with the data blocks in the data storage
one-ig-gne CATePNACHCHne correspondence. Herei nbel ow, file

rocessjng in the abgve snmart card storage sgstem

Hesewbelay lanpragssangei e (aRove] suaRt | GRdvslrages system

described wth reference to an 10 FAT 16 file system

- according tp apemabesimenp of s inventionyellhe dessrged gvith reference to an

creation in the above smart card storage system in
FATli6i ial¢ syst€m.i ng a new file conprises the steps of: A

The control unit searches in the FAT storage area for :

dihisinyeotiph eaoHATs a enethod ofimoarfagimis filncreation imitleiabiesteasmart

bl ock according to a correspondence 15 rel ationship
cardiséorage nystem ,AATWkoh cyeatimg & hew dde aohipoisks ths. stdfseof:

~control unit allocates the unoccupi ed data bl ock found
t40 'Bhé cbrtroduni¢ Gtarchee i rtye HAT fterddel sreh fobancimemicagied FAT
wites the file information, and alters a value of

entry,han&ATindst ayy anocompphddatg blockhaccdadingdltocl icdt@spondence
particul ar value representing an occupi ed status; 20

relationsRgpbetinerg the EATANY arbtheldatoblogkoccupi ed dat a
bl ocks, allocating the. unoccupied data bl ocks found

B The ijmhtf(ﬂ anift | dlfodaesy tispamecabpibeddth| BlotR Rfind to a file
diregti)f; tei‘rr’y of the file to b'e; created, writes the file i_nformation, and alters a
value of the FAT entry corresponding to the data block into a particular value
represehting an occupied status;

C. Repeating Step A to search for unoccupied data blocks, allocating the
unoccupied data blocks found this time to a file body space of the file to be created,
altering FAT entries corresponding to the data blocks into particular values that
represent an occupied status so as to from an FAT entry linked list, recording a
number of the first data block into the file directory entry determined in Step B, and
altering an FAT entry corresponding to the last data block occupied by the file into

a value representing an end.

If the file is not to be stored in a blank smart card, then the control unit also
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altering FAT entries corresponding to the data bl ocks
into particular values that - represent an occupied
status so as to froman FAT entry |inked 1ist, _

recording a nunber of the first data block into the

detefrdres & feﬁﬁiﬂ%&é Yin€l&f ﬁfere.lﬂ%é !cﬁ're@too . 'eorlatg $t@§ A and Step

altering an nfry correspondi ng

A ) O REHRY R, S chlfirkfee B FSBERF GRELOR i no
h I bt al det '
smallfhn S Sacs R Ha B 15780 86 dfecct ory “pri or to
A d St A b ted ly {.f th
Puffihe s 0En P s o dCesiicsieis REpfndipeiad ths type of the
.smal l er than the space necessary for creation of the _
‘file. During creation of a file, the processing

Lffe dependi ng, on the type of th 5 file: If the,

T ine”hiB HeBE Pitad s SeaiorE duey Grerhiebodshpaceiaf the directory
space of the directory file is conprised of a set of

file 15| qorahseh glo Setr e @gﬁub@%@,ﬂ%ﬂﬂ bleace.otlasation ofithe dile body
body ?pace thereof is acconplished by Step B and Step

spacg thgreat ihaccomplishpd byabtepdi and Sep (nwben the sub-fides aeycreated
file, .and it_is unnecessary to execute Step C solely -

under dhe glifegtosy file, and iris ambeeessary i exacute Htepi Cesoldlp for purpose
other words, Step Cis executed only when a sub-file

of crestipei thesdimeetorediler In father woedsi Step TGeispexerassl ohly when a -
creating a directory file is as follows: as the -

sub-file eamprigesfa dizectorypiide thebeihi The pracebe of cematiag a directory file is
thereunder, the file body space thereof conprises a

as falwofassthb-dirdotarycfikaakbowt kabdilosies beTdreaetiahereunder, the file
during the creation, what needed is only to search f or

bodyanspatptlyerdaf @ohiprisks spaee oI Ssubnflles! Lrearide theredrtier NG herefore,
directory entries of the directory file, and the file

duripdhye speation, what eeédeahivnolly® sdarer déregh efipty daleblock space
sub-files are created. That is, the process of

and sleaité Motosthl-ditdcesryusifaies bhendliireebey Yild, idnd the fildYody space
the same process of allocating data™ blocks to the

file

_ therddfl canhotlpe R atedl uitiiethdi udCHiRE Yark idr€ated OTRAER! $he process of

sub-files under the -directory file, a remalning space

creatifé Stib-f1€s ﬁ'ﬂldlé%%f@ H%’rﬁf:idr? f183s hRt Bfe SRAE Elagfregéjﬂgﬁl&%cating data

first: 20 size o e remai ning space u

sk IE UG, S5 18520 ATy By g o
direcft@f?ﬁl@, RYeBififig SPAGIRIL the directory file has to be calculated at first:
size of the remaining space under the DF file = size (')If the DF file body space —
size of sub-file spaces in total under the DF file. If the remaining space calculated
has a size smallér than thaf of the file to be created (size of file directory entries +
size of the file body space), then there lacks an ehough space for creating the file,
in which case the system returns a reply indicating creation failure to the
application terminal. Otherwise, if the remaining space is large enough, the file is

allowed to be created.

On the other Hand, if the file to be created is an elementary file, then the
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‘has a size . smaller than that of the file to be created
(size of file directory entries + size of the file
body space), then there | acks an enough space for
creating the file, in which case the systemreturns a

- contb8IPhit! BRLCASAMY. ﬁﬁeeﬂﬁ}&%ﬁre f & ldH{aeib;&c’tkﬁgﬁlr ﬁ'ﬁ%i file, gpace of the

application term nal . r'w se,

B85 1 WO SERET VA H S5, W BT B e

corrbspefPirh FEEMALEr WiRaubBEo PR entiied HEbm, toe’ SATS 15k them

oo, B SR e 5 Bl b B e e B S it

ied EAT entries fromthe FAT, |link

b ,
‘and FEEET PR T HHEY Cobriondimesioahe 165 dala Blach osF ke bydhe fide into

Igile bod .Iigace f the elementary file, 5 and alter an
ava ,&'IreBWlS?é“ PR E8Bondi ng to the |ast data bl ock

ccupi ed by t file into a value representing an
g‘“ﬁa .tﬁqtgire?%éy gﬁﬁ,efélpoﬁly kqdyespacp dhenept ineempaiped of all sub-files
thereof is conprised of all sub-files thereunder.
therquaidee, Hopren whea thaF Ahentréss aredinkiedkthe, starh datt bliock dmzber in
bl ock nunber in a file directory entry of the
a filydreetory gniry loé the:diseetorafitnrdserdsaf nambet af bidatkblock occupied
occupied 10 by a file directory entry of the first

by adilp-directory eatnyenf thedist subefitti createdrynder the, disect&ATrle, an FAT

entry corresponding to the data bl ock occupi ed by the
entry icomesponslingty thetdaya bfodkheccubiieds by sthb-filke! diréc®69r €ftria of the
nunber of a data bl ock occupied by a file directory

first enb+file sécortiha menbercbfsaibatai bleck beaipied bydefild 8iectory entry of
~directory file, an FAT entry corresponding to the

the stabad bhindHe orsigal atddytht Ritrekidre filer 8¢ FAY cfR rc)San}I)((Sﬁlﬁng to

‘second sub-file records a 15 nunber of a data bl oc

the dutz bpjckdodayipied by ehel ﬁﬂ@dtr@d&tkbg? Bhtry o¥fthé Becddd §ub-file records a
sub-file <created under the directory file, and so on.

numbéusf aadataABloeRt socupidtk®¢ 4 iffE dlfectt&? e&ﬁ%ﬁf@reyﬂﬁ}d Sub-file
he f1le body '

is formed. For the elenentary file,

createdaariel B¢ efectory qMRPaAERE . ARlsUah FA? rﬁ@‘ gﬂl@ﬂ 81 of the
fi tory

Hence, the start data bl ock nunber- in a irec

dire®6ity' filedk féMed.20 el ementary file records a nunber of
the first data bl ock occupied by a file body

-For.the elementary file, the file body space thereof is comprised of actual
content thereof. Hence, the start data block number in a file directory entry of the
elementary file records a number of the first data block occupied by a file body
space of the elementary .ﬁle, the FAT entry corresponding to the start data block
records a number of the second data block occupied by the file body space of the
elementary file, and so on. Thus, an FAT enfry linked list of the elementary file is
formed. |

Subsequent to creation of the file, stbring the file content comprises the steps
of:

D: Thecontr_ol unit obtains the number of the start data block that stores data
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space of the elenmentary file, the FAT entry
corresponding to the start data block records a
nunber of the second data bl ock occupied by the file
body space of the elenentary file, and sojon. Thus,

in SETIERDSEi A aHe bt Bk O EETRFIAL kS,
200 AT boGARRH SRR IER S Ry e s
o A SRR kB B T8 i o e

data Block¥Eser Dt b 4RE 430 %Feied” AhRB RS Gomipalct bigins to

apd rther obtaips the F ntry Iinked Iist of the )
stordfe.fify centic R B 46, Gre ANS) Shtr ke Tisbupil dhecfilscontent is

T e'rl the control unit begins to 5 store the file
ComEE’ﬁ‘i ¥r§f0r5§cordi ng to the FAT entry linked list until

the file content is conpletely stored. As all data

Bisoelk daty Blagks age anansged collgetively byt the EAT inrthefdlefsystem of

. systemof this invention, discontinuous storage of a '

this priveatips, diseontinuoyswnrpge ohe filelie permittedi whildthe file can still be

accessed normally as long as the FAT entries record a
accepsadkparmally asflongtas the JXE entriesorcopd adlitked Het 6f Idata blocks

In a preferred enbodi ment of storing a file according
occupicd by theefilodi nent, an FAT entry value of 0 is

defined to represent an unoccupi ed status of the _

toarpeford embddimert] afcitoringd fife &Abréingrty thd e@bodiment, an

FFFF is defined to represent that there does not
FATeentsy wealoextf datia defindd ito tr&grebémtkafl inddoupkar itdtdd of the

entry val ue 15 between 1 - FFFF represents a nunber of

corréspend@gpeai ibleck)ext AaFATHMEKy e ldTEFFIRIEY 88findd S represent
- The control unit allocates different data bl ocks to

that theee dioeeaboeyiseatrext dafaoblbck 4n hREYinkp@ gt A achheAt :elg?ry value

to be stored. For a data bl ock occupied by the fi

betwdeh ECLRFBF e8prieyents Ne neaibee SOOME AekpEATvE Hekd dafe bk of the
records a nunber of a data block where a directory :

currc?iﬁtefghé&. g’;l(lie ?:tols?lh@‘l @kt Alldcatdsh@iTRént! Gath %@@6]&% @RUitdctory entry
and file body space of the file to be stored. For a data block occupied by the file
directory entry, the correspohding FAT entry thereof records a number of a data
block where a directory entry of a brother file thereof is located; and if there exists

no brother file, the FAT entry is given a value fepresenting an end, e.g., FFFF. For

the file body space, the corresponding FAT entry of each data block records a

number of the respective next data block allocated to the file; and if there does not
exist a next data block, the FAT entry is given a value representing an end.

The storing method of this invention may not only keep the .ﬂexibility in FAT
file management, but also increase the accessing speed during read/write
operations.

Hereinbelow, a file A will be taken as an example to describe a storing process
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20 no brother file, the FAT entry is given a val ue
representing an end, e.g., FFFF. For the file body
space,. the correspondi ng FAT entry of each data bl ock
records a nunber of the respective next data bl ock

indé{hﬂl%g{a Itbecyt‘@ls{éne 1 and i f there does not exist a

next ock AT entry is given a value

98 SR e T DS IR, PR, S e s

execg&éde managenent, but al so increase the accessing speed
uring read/ wite operati ons. Hereinbelow, a file A

Se t.aken n exa l.e. to descrglié) storing

m oge %nﬁuﬂn?:get‘%fel i f‘hr BYEN ERACEQ URGY. CEF‘HEmf dirgctgry is
[ I t t fil th

enoyely ?ﬁﬁ%ﬁg@%‘n@iﬁa@@mia& S amety Sytrfilcisinat allag. she her

r J ng sga der the current directory i
Z%)og g gt P?ﬁ#?or@bugww@i%dmrblwk ang @l/lpcatmg the data
bfllels not allowed, (2) Searching in_the FAT for
blocg ound t thsi @@%@W@%@ﬁt@ eafplhﬁcﬁé@reaght Rig. dathe data block 1
~ . block found to the dlrectorY entry of the file to be
is allocateddo theydirpgtoryentryiof the filevhock 1 is allocated to
the directory entry of the file A. (3) Counting the
fdhberneng db¢ aupibstiof dase béerkismeeded fin Ithe Hide\boslyaspacefof the
the 10 el errentary file, searching in the FAT a
clemgptars Spgenstanchingribghe FATun soceppetlifd hunserrofamaadpied FAT
l'inking themtogether; i.e., set a value of an FAT
entriesitang linking pihfanetngeﬂner nuetheet @fvabuedef an tHATCkntry to represent a
correspondi-ng to the next FAT entry of the file. For
numbeeelpd data block-téiresponding watha nek DEKT eatrs ¢l the €idé SbrieXample
the file-body space of the file A. Then the control

in Fihidt sfx duts bidtkseitt allesatdd to the Ble Hodyldpacd of tﬂé”ﬁPeSA Then the
unoccupi ed FAT entries and 15 all ocates themto the

contfol hmitofinds BARGaitods Nbe5f 6| B 1A, 1MeanwhiuhBeciipigd FAT entries and
entry No. 5 is set to a value of 6, the FAT entry No.

allodatdssthest tof the Fil¥ dod§ sphee’ of HHREARAT. RIMabWhNG; the FA”P eﬁﬁ'g No. 5
to a value of 11, and so on. The FAT entry’ No.

is set ttea vakile 6138, ahdFATKeritRy; NBe6 1§ kttGo/ vdlie D87, R FA’Y 2h

of FFFF, whi ch means that there does not eXist a nex

is seftdla vERIETOf 110 ah8k8 oh! The FATCENH R 'lbeascfﬁ@tlgﬁtdaltf'block in the

stored into fhese data bl ocks t'o conple
file A, is set to a value of FFFF, which means that there does not exist a next FAT

b

entry in this file. Then the file content is stored into these data blocks to complete
the storing process. |

It follows from the above description that, it is unnecessary to allocate a
continuous series of data blocks to a file in the system of this invention, and the file
can be searched, read and written in a complete foﬁn as long as the FAT entries
record the data block link of the file when the data blocks are allocated.

Hereinbelow, a method of updating a created or stored file according to this
invention will be described, which comprises the steps of:

F: The control unit searches for a matching file directory entry according to an
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20 the storing process. It follows fromthe above
. description that, it is unnecessary to allocate a

continuous series of data blocks to a file in the

systemof this invention, ‘and the file can be

1denﬁﬁ@f BPﬁqil%rr%%t%r Ié‘f;fgle"‘féliggtgﬁ% liillﬁiea‘i‘ed;g?dmltﬁbﬁlk{h?rﬁﬁ{g%¥éc?<ﬂgf entry,
obta{zﬂer B G e SEirP s S, gaﬁ%k%s"éﬁé Lt Riespocse ey
PSR B8 bR A TR SOl (PR e it block
accc GRG0 e 5 RalEh L W ﬁameha& i o BAG20 A ke
tist o Blar BloeRF inscltEe, P e, e de Lﬁéhﬁélrgﬁﬂ%éé (b8 depihendn the
tink 151, 2304, B85 S e ot Pofher Mspes ok dexheaias, datagblock
e.start_data bl ock nunber and further obt ai ns an

numfﬂ%rrog fainegd i Stepd and ppsaffsst of anaundatedstagoaddsessdfromythe start

the file to be updated, and then searches in the
address eI Tils 8pacs: 56 andoupdaterthe data Wpelexuntilbdesignated length of
accord| ng to the start data bl ock nunber obtained in
@pnrena?;asbecmup@c d.of an updated start address from
the start address of the file space, so as to update
g0, dthisa updating provess i explainpdaweth teferghbe o6 Fighg dsi fodlows.
content has been updated. 10 Al so, this updating
The pontrelsenit ﬁrﬁigpbaicmbtbsvmtmhmhfchjtaablmktthe fpdated s3art address lies
follows. The control unit firstly calculates in which
accodding tolthe targéteofiiged 4. ettt ffset addnepssitioaso beepdathidnsr read in
to the target offset (i.e., the offset of the position

the file fbemthelataedpaexsitior af thafild)mdid lepgt oMt @ata bdddks. Here, for
position of the file) and a |l ength of the data bl ocks.

_purpblee of iflostratiom; pls €irstf ddth Iblsdk atill e takeg dsi diS bxalapR of a start

bl ock will be taken as an exanple of a start 15

addresidioetss up@atbé. Tislsbieo]l die seRBlidsOor Wnditet6Af R8P of %e ﬁle A,
directory entry of the. file A, and, according to

and, skasidisiatattel agk datHTbl%E:k REHSeEcodel I8 il bR
- entfyug%a the file A searches for teﬁe fﬂ?érgte%ltgwemry()fme

file B! sdtched foPend fitse dAta bloBk in meﬁféaAal bl arkadg- bhﬁck meﬁ Then

the control unit updates the file tonfent Int

e 5 S e S 8 A5 e
of the| eXbldk No. 5 has a value of 6, it can be known that the next data block in
the file A is the data _block No. 6;.then as the FAT entry of the data block No. 6 has
a value of 7, it can be known that the next data block in the file A is the data block
No. 7; in turn, as the FAT entry of the data block No. 7 has a value of 11, it can be
known that the next data block in the file A is the data block No. 11; and so on. In
this way, file content in these data blocks are updated.ﬁntil a designated length of
ﬁlé content is updated completely.

Now, a method of reading a file in the aforesaid system will be described, -

which comprises the steps of:
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20 the file Ais the data block No. 6; then as th_e FAT
entry of the data block No. 6 has a value of 7, it
can be known that the next data block in the file Ais
the data block in turn, as the FAT entry of

o T ) -
idenfigfed R4 ﬁlfe meldf aﬂgﬁs o B8 re%l@? Eﬁ% Afo&m%ﬁ%tfilp (ﬁrectory entry,

content in ese da ocks

o PPl Rt 08 P BIERES e

. E SRS 580 O o i

 accq | o sl Sef eﬁ&qﬁéﬁgmbﬁ tq?‘:&%rfte”{%a&ﬁg%ﬂéaae Rl entry,

rom file tor obt ai ns a_nunber of
Obtai%ear’s]%é&t ‘é%?‘gﬁ a b Q?iké cenagd by thﬁ dilg ito be peadly Then
.. The contr uni t. gbtains an FAT entry
the E‘g? ‘gs‘ﬁ%‘ﬁé%@hﬁ% 1p ngsltf&ﬁd Hsitt Eorha slaka biockc sumdien@ftthe start
the start data bl ock nunber of the file and, fromthe
addrpw—toelm Fepd acgprdingdo she start date bjoaki rumbet pletainsid idaStap H and
- bl ocks occupied by the file to be read. Then the
git ofthe @fﬁfga@,@%ﬁ@e@ readifiemithektadt addsessf eff tha filaspace, so as
bI ock nunber of the start address to be read _
to read dlag data dlockstunsil st dasigmidedhlentvaf therfilercoatdnsihae Beémread.

. Step Hand an offset of the start address to be read
#rlsen thhdilst Arwilhbdrtalsan a$ ahhexafiple ts iHastrats Qhaseakﬂn% @rocess
read the data bl ocks until a designated |ength of t

withfrefezenertodrig. Bafhbeentroleadt firslysseardtes i b @lidciiry lenB§ of the
taken as an exanple to illustrate the readi ng process - :

file Avidrid, nedadance the stirg dath blbbe nt@iBer @bcdrdid ih 'tlEeSHiré!ctory entry

searches for a directory entry of the file A and

of thadiderAli segrahes firethstfirst datatbiodd @ctke TUSEN o aRE "dﬁ%%lb@k No. 5.
the directory entry of the file A searches for the

' The thresdontial anktlresds ihe doeertiih thedath block NBE5IALIOFAKentry of

No. 5. 15 "Then the control unit reads the content in

the dafebldek NE| Phis MNoalue-of A itt ¥ B WnS P kat Yhe néﬂedaﬁ 7t ?otch( Jn the

block No. 5 has a value of 6, it can be known t

-1 -
e ASSdahe BUE R o YEEAD SRR AL, s

valu¥ dF ¥ io¢an’be 'kho%”thﬁfsgi@ﬁé@g &a@f%l&c‘]}einntﬁétﬁlg% 35 BhPGta block
inthe file Ais the data bl oc _
No. 7; in turn, as the FAT entry of the data block No. 7 has a value of 1 1, it can be
known that the next data block in the file A is the data block No. 11; and so on. In
this way, file content in these data blocks are read. Finally, as the FAT entry of the

data block No. 13 has a value of FFFF, it can be known that the file A ends here

because there does not exist a next data block. Thus, the file A can be read

completely.
This invention also provides a method of deleting a file in the aforesaid system
for a smart card, which comprises the steps of:

J: The control unit searches for a matching file directory entry according to an
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No. 7; in turn, as the FAT entry of the data bl ock No.
7 has a value of 11, it can be 20 known that the next
data block in the file Ais the data block No. 11; and
soon. In this way, file content in these data bl ocks

el DERICRRL b1 e DO BT, o B8 oy,
. - 8 H t
vl BB o BRGHS, HAE 588 It B0

| S 1y | so pravides a met had: o el et
KT S S el AT o ronding {oa%a,s%pﬁ it block
TP the, steps,of. J:. T ontrol unit searches . _
numBEBhLAER I Sighi { R cirpet ts: %ﬁ?n’@y,m@naiwgﬁ ghiry linked
. 7 identifi fil ane, of the file to be .
s B ot A PRSI ekl e b s gt
contfit of ety o Bt ilodieicedrinI toRE A i, comtent of the
ntry corresponding to the start data block nunber
last gﬁt@al%/lﬁ%la in theyfdg hasheen delefed: Ard mreansvhiley setsheaghnEAdnentry
FAT entry linked 5 list of data bl ocks occupi ed by _
corrgspandingetq thg, deletgdbdata bipskn tore vebret represenitingdan emescupied
content of each of the data bl ocks according to the

statusj nked |ist until content of the I|ast data block in
the file has been del eted, and nmeanwhile, sets each
EAfThgneonirolaurit delstasdibegdata bitek dedugtied byathe ditertdty értry of
a val ue representing an unoccupied status; 10 L: The

the fdlorto bel deleted, atel site the berrepopadhigoE A Toarttpicesl valuet RRpresenting
directory entry of the file to be deleted, and sets

an undreupiad stafuendi ng FAT entry to a val ue representing
an unoccupi ed status. Al so, the deleting process wl|

Besalebe deleeidg\Wrotess efitl vndesctibedivdth refaentotd PYE 3 asHlows.
control unit firstly. searches for a directory entry:

The ofntrdleurfit fiesthy soadcheaqoph diiregtdry enky dfhe Fien afl®taRcording to
bl ock nunber recorded in the directory entry of the

the start dath bleknaligberf Rbofded ihi thetditterytdmaKof thd ee I lsBarches
A i.e., the data block No. 5. Then the control unit

for theFieftafatd BRCRAAUBEEIE A, e (HURBIBEK N 5. Theithé BSntrol unit
FAT entry of the data bl ock No. S
deletes the content in the data block No. 5. As the FAT entry of the data block No.
5 has a value of 6, it can be known that the next data block in the file A is the data.
block No. 6; then as'the FAT entry of the data block No. 6 has a value of 7, it can
be known that the next data block in the file A is the data block No. 7; in turn, as
the FAT entry of the data block No. 7 has a value of 11, it can be known that the
next data block in the file A is the data block No. 11; and so on. In this way, file
content in these data blocks are deleted in sequence. Meanwhile, the FAT entry of
each deleted data block must be set to a value of 0 to represent an unoccupied
stafus of the data block, so that the systerh_ can allocate this data block to other files

to be created. This deleting process proceeds until the last data block in this file is -

deleted. After the file body space is deleted, the data block occupied by the file
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'_5 has a value of 6, it can be known that the next data
block inthe file Ais the data block No. 6; then as
the FAT entry of the data block No:. 6 has a val ue of
7, it can 20 be known that the next data block in the
dir eétb{'}eerﬁ ?naﬁ Ef‘sgdt%t ?é(:)lgﬁelﬁ'@ﬁ @Z;FAT tflé’treﬁf i3l er&& ?mil(:)fé-rvalue of

entty of t ata has  a val'ué o
t . lock in the file A
0, B3 RoPBITHE el difbrifg Yo e 8 e 8,1 ' T s way, file
] i.n. -t ( bl ogk del eted i : :
Rl e liBn RS R 4 G B BT B R0t o BRDY a file in
the Rl S% 16 Esulrtnd ouRich SomiRises e s@s oBm “oan
M} t hi t I t t il to b ,
L9535 ol Sl or BN Eb oy PSmenceasing to
o RS Bl 3 koS okt B i o,
file di ectfory entry has also to be deleted and the
obtapga pyBpeoel 1he start detablock thaj stesesdatain tige fijenbrdy space;
ongl udi ng the deleting process of the file A This
&iv@?ﬁ Forirel wyt seagghercforamEAdoentsy carmesponding te plae start data

occupied by a file in the aforesaid systemfor a

- blockpgeerding tp therstan detaplock emmbes obtaiped o StepsMylobTdias an FAT

control unit searches for a matching file directory
entry hinked listof datadlodks egeupibenly fhieefileoto be Alit¢rednametheh searches
the file to be altered and, fromthe file directory
for amFA], entopicaimespendingrive tholast kiatsbhick cfghe fileosdcotdiag to the
stores data in the file body space; N.. The control
linkedhlist; sear ches for an FAT entry corresponding to the
start data block according to the start data bl ock
Quribler coiitrali meid sétd tBe dfA MendhiéQhdsoraingFdTsizd @F R pace to be
linked |ist of data bl ocks occupied by the file to be
occupliddEbethe alteded fidey searches for an FAT entry
corresponding to the last data block of the file

&c Thedongol anit bktersld sikedaluesf thO fild Hoaceanith@kildBirbetory entry
. sets the FAT entries according to size of the space to

of thedile @6 bypltegtdoy the altered file; 15 P. The control
unit alters a size value of the file space in the file

T 1t Bl e g A, e
usgg@ QBASs bPeAlat @Jtﬂrbﬂﬁk%orrespondling to the FAT entries in Step N;

Step O also comprises the steps of:

O1: According to the reduced size of the file space, the control unit sets FAT
entries corresponding to one or fnore of the unoccupiéd data blocks in the file to a
value representing an unoccupied étatus, and meanwhile, alters an FAT entry
corresponding to the last data block in the file to a value representing an end.

On the other hand, if the file space is to be enlarged, then Step O comprises the
steps of: |

O1": The control unit searches for unoccupied FAT entries in the FAT, and

allocates "data blocks corresponding to the unoccupied FAT entries to the file
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usage status of each data bl ock corresponding to the
FAT entries in Step N, Step 0 al so conprises the steps
of : 20 01: According to the reduced size of the file
space, the control unit sets FAT entries

accogﬁﬁglgel%DQ ng%seg s?% 8F ¢hé rﬁl&ggﬁﬁr‘? fthd E:SnHBP %ﬁﬂg&lgegs 93 BAT entry

ks Int e to a e representin
' t 4 &, rs.an FAT entry.
corrtBRRHE it v P BNRKCTARR By o B fakie rspfeﬁeétmg an
r fing.an end. n the gth ha i f e,
end, (A e ERTCBEHeS Bt el i Bl 87 Shepwlt itocated
. 25 steps, of . Ol': .The conty uni t..sear ches. f or
FAT, e BredtihR Dartner L S p R T iy ket dherfie
ck orresponding to t unoccupi ed FAT entries to
Blr]i’gs ?Villg?e efgfdg%‘i‘g’ﬂ%ﬁgﬁ’gj@ Bet}g’ﬁn&fﬂd%ﬁ%ﬁ-%ea Sthe file.
ien the contral unit alters -an FAT entry _
P&&r%%érﬁ&ﬁﬁ@l% Ve th%tﬁ?‘%i PPk to theups-aldogsjionn &t can be
fil eﬁ,o a valuye representing an end, and the FAT
Seene‘ﬁlﬁ?mi ag. ithayi the file A ocappies sixydata dlagksenamalys ho.hMpp, No.7,
al located FAT entries_are |linked together to forma
No.ldeWN¢AZ, and No. 13 nied) al fiilet B giccupigsfthres. dga thockswinamehyg No.8,
expl ained now with reference to Figs. 4 and 5. Fig. 4
No.9 andNecHb dhts presuraed shatahe file Aspsesendy thur fitss folredata blocks at
re-allocation. It can be seen fromFig. 4 that, the
presenty with the blpikssNeilR et 183 sHovek in hatahes hygingibef5 undkeds,
No.7, No.11, No.12, and No.13; and a file B occupies

- {hesgifdhe aiset vakts, tonedety theNspae ofithe Filerd bl¥oenlafae fHe space
is presunmed that the file A uses only the first four

of thatafike B) theksnuased spAce (ias etite, blotkhNODE2 bh@aRS ilNehie fi%e ANGhn be

13 shown in hatches being I eft unused. Then, if the

transfered waticsfileoBr THatcie, theefilePR&SWOHCduptesl the Fody Bath blocks No.5,
enl arge the space of the file B, the unused space

No.€,iNe.7, arich®dbl howhildlahd FilamBl nbd) oteupibe thd Fige AlatABIREs No.8,

transferred to the file B. That is, the file A now

No. QN pd Not1RearddoNG. 1dat a bl ocks No. 5, No.6, No.7 and
No.11, while the file B now occupies the five data

asheg N8 Sordipindi 4 g5l J, S .
the BI3&k N1 @ Bl Bfekfiled B&hould be altered to a value of 12 so that it will be
directed to the newly allocated data block No. 12; meahwhile, the FAT entry
corresponding to the last data bloc.k'(i.e., the block No.11) in the file A. should be -
altered to a value of FFFF to indicate that no subsequent data blocks eXist.. The
altered spaces of the files A and the file B are shown schematically in Fig. 5.

With the FAT entries having been altered, the file sizes in directory entries of
the file A and the file B also have to be altered accordingly to indicate sizes of the
altered files.

The method of altering a file space of this invention is capable of re-allocating

size of the file. That is, in case one file is allocated a wasteful oversized space

while another is allocated an undersized space, an unused space in the oversized

20
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the block No.10) in the file B should be altered to a
value of 12 so that it will be directed to the newy
all ocated data bl ock No. 12; neanwhile, the FAT entry
corresponding to the |l ast data block (i.e., the block

one o B 4 by PR LB P o i

' e aces of the files A and the file
the %&aagésg%%m%‘ @%@kgﬁd@% ly in Fig. 5. Wth the FAT

57535 0 e 360 B B, G o 555 B sy of s
il b B S 5 Dl S P, el of e

re-al l ocating

rioE R3Sk MBS Moo CSBRNE Bl ol 2555 Aycin of

all ocated a wasteful oversized space while another is
ﬁlf’_Sallocated an undersi zed space, an unused space in the

gﬁg}si ed 20 one _can be transferred for use by the

aously.crrrins medificatipnyprd va@atiens-of thiuinventien majeoccur to

storage space in a flexible way. It follows fromthe
thosg sk cddiss the @t ivoithquideparting Siomn spiritr and s¢apesgs thiminvention.

this invention and the managenent nethod thereof can
Thergiarec dhis Wiventiomnis aigeendstl tchencempassonllasuchs atedifiomsons and

cand allow for flexible creation, deletion and space
variatwagc thatgstoll falli IveithinOolaimssby , equavalents tecitiéalc atopnf this
. and variations of this invention may occur to those
mmvegoh.l ed in the art without departing fromspirit and

scope of this invention. Therefore, this inventionis

i ntended to enconpass all such nodifications and 10

variations that still fall within clains or equival ent

technical scope of this invention. 21. CLAIMS 1. A

smart card storage system, conprising a storage area

and a control unit, being characterized in that: the

storage area conprises a file allocati-on table
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CL
1.

(FAT) storage area and a data storage area for storing
file content, in which the 5 FAT storage area
conprises a plurality of FAT entries and the data
storage area conprises a plurality of data bl ocks,
APV corresponding to an FAT entry, wherein the
control unit is configured to search in the FAT

2 AR Aot AR AT oY GORL Bl S i
BRI Oy M) RO B S B, 0 il ion i

CERRT OBy ol o Pl ol e fod s Grer i ontansy in which the

ing afile directo tr d a.file body space
T3 el ared Combuber s Rlptalhi SERD eplicsand (hordhes Bivgace area
file directory,.entry, stqorage unif and the file bod
SPIPEISER G RREALR OF ol Dlcks S4Ch £QITasPeRding tnen FAT entry,
bl.ocks., 15 3. The smart _.card storage system of Caim
whegeinthe cagbrgl paitily éanﬁ&uner#afpzsemgwme%@ FA sfogiege anga for an

%2& FAT entry represents a nunber of a next data bl ock
JupiEy apd ¢omtral 4 ddetingg data blegki dccording uor @ worfespendence

does not have the next data block, the value in the

relatiapghip beveenghe BAduentry ond the daspbdesknt i ng an end;

and if the data block is unoccupied, the value in the
ke smart ward storpge systemar off £llaien 12 beirep chamanterizgddn that: the

- .unoccupi ed status. 4. A nethod of managing file

dataastorageianea bempnises a dde diretorpgatryyssomge ahit Oratdnidg a file
being characterized in that creating a new file

diwptory eatry aadst filgssbady spake stérage anitr fol storirdg § €id¢ BBES space,
in the FAT storage area for an unoccupi ed FAT entry,

and thi¢ fitksdiacctonoattpswtaghinsit bhdthe ARCOSEY fehckQtdrage unit are
correspondence 25 relationship between the FAT entry

towitedim diffieeerhtldatkbloBks.t he control unit allocates.the
unoccupi ed data bl ock found to a file directory entry-

Thet $raafti ¢ardt stobsgeckpated, oM Clagd I h@eldd @haracterized in that:
information, and alters a 22 value of the FAT entry

conteas pEddiad i ehd FATIahiy bprekentstP namPRf rchékt data block
val ue representing an occupied status; and

occupied by the current file, and if the current file does not have the next data
block, the value in the FAT entry is a particular value representing an end; and
if the data block is unoccupied, the value in the FAT entry is a particular value
representing an unoccupied status. |

A method of managing file creation in the smart card storage system of

Claim 1, being characterized in that creating a new file comprises the steps of:

A. the control unit searches in the FAT storage area for an unoccupied FAT

~ entry, and finds an unoccupied data block according to a correspondence

relationship between the FAT entry and the data block;
B. the control unit allocates the unoccupied data block found to a file

directory entry of the file to be created, writes the file information, and alters a
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‘bl ock nunber in the file directory ent

'C. repeating Stép A to search for unoccupi ed data

bl ocks, allocating the unoccupied data bl ocks found
this. tine to a file body space of the file to be 5
created, altering FAT entries corresponding to the

430 OF QR0 RO U OLNE LB ERSI it vl
Itrﬂﬁ.%?el}t{r&cdﬁ{rg%{hgn@d 0y egn&)f the first data bl ock into

ry entry determned in Step B, and

ol oo RbeRlinE Mlaf N S? th 98P H0LAhib D e bl e i fiating the
Saflftied Baty,bioafs Toid ?lwéftrrmf 318 filc R4y Shace of tha G to be

i n St es at | east f|Ie3|ze dastart
aaﬁaiecﬁf’ad& i hbErehedes wideinandihe bo Tes dhim b ek it

fracterlzedlnthat rior to Step. A, the contro

YATUES PRI SERHNG AR QEsupie Stiafls, .Sﬂgasstsafé@nmEATtmry hnked list,

current directory, and Step A may be executed only if
13 ?Fé)rg’é‘ﬂa 2nHB1bSp avfe thedérst tdasa chlpek nintelj thec fit \direstory entry
15 smaller than a ace necessary for creation of the
fdetesmined mmateped h@uP aterag pmEAToentry aprrespanding & theglast data
being characterized in that: if the file to be

black easupiedbyithedldiedntp 4 value representingSerepndC, t he start
data bl ock nunber in the file directory entry records
d’heumsdodfof aClivitna 4b | hetig abamwitenizedbyn ahét: | the dfitee dhformation
entry of a first sub-.f le to be created under the

aNritéart ior Step iB mcl@tesan deash eheRNE sird and g otaredie bibokondraber.
the data bl ock occupied by the file directory entry
dhetrhethbd ok tClainh4f beiagrebacdodsrizedniurther: peior fo SaipaA biteControl
occupied by a file directory entry of the next

snfi-Alid determbes areaisgingnpace thderdihe Si@ny dlrEéﬂo?y AR tep A
so on, and thus all the data bl ocks are |inked

nugebhexeduted only iffthe fFéhairgng spadd akes the Shrreht Hﬁ*@ctory is no
file body space of the directory file. 25 8. The
sriatiedlttnh Qpacemécessal) frtréation ¢ theHI®, bei ng o
characterized in that: if the file to be created is

Theahedoat & @lalinl £ or [G18#n i5NoSCHANCe, Bé’iﬁg yhrﬁg:cg alIl that: if

FUETORS t@fbeacrEb’kﬁtls d@ﬁﬁe@t’o?ﬁ l‘ﬁl? Zﬁneﬂ%uﬁie?ﬂ%f)ﬁﬁs{gﬁ't (?Esllta block

body  space of the el enmentary and

~number in the file directory entry records a number of a data block occupied

by a file directory entry of a first sub-file to be created under the directory ﬁle,
and the FAT entry corresponding to the data block occupied by the file
directory entry of the first sub-file records a number of a dafa block occupied

by a file directory entry of the next sub-file to be created under the directory

tfile, and so on, and thus all the data blocks are linked together to form the FAT

entry linked list of the file body space of the directory file.
The method of Claim 4 or Claim 5 or Claim 6, being characterized in that: if
the file to be created is an elementary file, then in Step C, the start data block

number in the file directory entry records a number of a first data block
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10.

11.

corresponding to the start data bl ock records a nunber
of a second data bl ock occupied by the file body
space of the elenmentary file. 9. The nethod of C aim
8, being characterized in that: prior to Step C, the

SPAREA 7 0 LSESBRAC AN s BT v
S AP 1O R R BEHE HBo gps boc
M DT

met hod

NN ALK R H -
SRS S0 SR8 o i 0 SR Sh AL 3048 e of the

in the fi body. space_ according to the directory )
Eﬂf‘t‘?‘iﬂtélfy ble?e ag é&t@@p G| e CO&H@? mnit peeds datiingd a goresponding
obtai ns a correspondi ng FAT entry according to the 15
apgther ft anetprcth vk rengries feomithe BAJ and tlimdy them together
obtains the FAT entry linked Iist of the data bl ocks
betarpialacaing these data hlecksetoghe fidel bodyidpadecof thaelementary file.
control unit begins to store the file content

ddeonethed afClam 4 Aring tharatteniced in ithat: storini cdmtentfdfl the file
content is conpletely stored. 11. The nethod of Caim
gomprisesithe steps ofbei ng characterized in that updating

the 20 created or stored file conprises the steps of:

F: tIhetheoedntod] wmt bbses theesurhber af thed staitngathibleck that stores
directory entry according to an identifier or a file

datzeinothetfile Hodyespiaoe hecondiley gotheadidedtognenthe of ithe created file;
directory entry, obtains the nunber of the start data

‘Bhdck that stores data in the file body space; and 25

G the control unit obtains an FAT entry correspondi ng

to thethet eoritralaint obtatk aacdiRsspbNdinicOF ATeeffrprdccOffife to the
bl ock nunber and further obtains an FAT entry |inked

kiadt dth bi@kenithbekef GequRiagd faythePEbiaidsdht ¥ AP entry linked list
updat ed, and then 24

‘of the data blocks occupied by the file to be stored, and then the control unit

begins to store the file content according to the FAT entry linked list until the
file content is cOmpletely stored.

The method of Claim 4 or Claim 10,; being characterized in that updating the
created or stored file comprises the steps of:

F: the control unit searches for a matching file directory entry according to
an identifier or a file name of the file to be updated, and from the file directory
entry, obtains the number of the start data block that stores data in the file body
space; and

G: the control unit obtains an FAT' entry corresponding to the start data
block according to the start data block number and further obtains an. FAT

entry linked list of data blocks occupied by the file to be updated, énd then
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12.

13.

searches in the linked list for a new start data bl ock
nunmber according to the start data bl ock nunber
obtained in Step F and an offset of a target start
address froma start address of the file body space,

%@ar%ﬁﬁ§ H} ﬁ%ﬁﬁﬁ?e# gt F(ﬁ'tf‘n ﬁ&ﬁ%a%%idcga?%gﬁélgg@eg% to the

["'engt e conten has ‘beenu :
0.
SR A AT S IS B s
m?fq%?tnﬁ;  stag) padrESs 7 e Ao 2005,y o4 8 & update the data
PR e el BB S ot e b "o

e start resdtalnthefllebod
TeBeltion F CRid dcaf i F. b She chdcigrinAtinharyeading the
corr ondi n o the start data _ block according to

%‘fg Eﬁigg T BRRIIRSHBR A1CHF Ofhe file and, fromthe
FAT e tai.ns an FAT entry |inked I.|st of data
bl ocﬁl‘sﬂ&%}ﬁr cHrBY, Seasehqs; fog & matshing éidel direptony engry according
control unit searches in the linked list for a data -
b9 8B dentHisa orgt filesngme tod the didieitebe read, wadrfeen the file directory
according to the start data bl ock nunber obtained
£AEkn dtepisthe number of thestarfdathbloskdhat shods data inchedile body
read fromthe start address of the.file body space,
§paces to read the data blocks until a designated
| ength of the file content has been read. 13. The
net Hodhofcogiral mmit ebtaffisammFAN ehtriyngpredspoadingr iozgé étart data
that deleting the 20 created or stored file conprises
bhecksaapsdiag: tolthe tshert datat blokk uninhberastt thideBlef 41d, #rom the FAT
matching file directory entry according to an
edeyf obtais 2w F AT értey liake bt dffiatd bloeks 0cbgpidebttBé file to be
and fromthe file directory entry, obtains the nunber
ofad, ieersthardondral anhlsestchediad thetignies Idater i QataWlobk h8mber of
body space; 25 K the control unit obtains an FAT

andtany audr¢ssspobslirddl hecdrimgstatte staftadatd |6k RUMMRE obtained
obtained in Step J and, fromthe FAT entry, obtains an

v Seep Hyarld avk ©fsbt &t th@fstzﬁﬁhédﬁé@ £ Be PERIROROHRYstd G ddress

file to be deleted, and then t
of the file body space, so as to read the data blocks until a designated length of

the file cdntent has been read.

The method of Claim 4 or Claim 10, being chafacterized in that deleting the

created or _stored file comprises thé steps of: - |
J: the control unit searches for a matching ﬁlé direétory entry according to

an identifier or a file name of the file to be deleted, and from the file directory

entry, obtains the number of the start data block that stores data in the file body

space;

" K: the control unit obtains an FAT entry corresponding to the start data
block number obtained in Step J and, from the FAT entry, obtains an FAT
entry linked list of data blocks occupied by the file to be deleted, and then the
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25 control unit del etes content of each of the data

bl ocks according to the Iinked 1list until content of
the last data block in the file has been del eted, and
meanwhi | e, sets each of the FAT entries correspondi ng

S el oy B BPof Bl RGRAP n

P R R oP IR Y, DOERCIL TR 0K R e prbB8, anc

14.

15.

Bt Beotry obihf HAT otieSRaEsciisErpgo e deleted data
Eara terized in that altering .a, space 8ccupi ed by

DS T vafiic reptesshlige en ociifd sEBIS Redst eps of : 10

M t.he,control sear ches forCE matching file

di r det e contro] w%gtlc@%?f&? ¢ datg leck qegupieddry de direqtpey entry

n of. the fi tQ be altered and, fromthe file
' 8?:{Eétf£#yt0eh? r‘iﬁffetsgx andhsetsn then pomsesposdingn £ Ak gntrydte 4 value

bl ock that stores data in the file body space; N the
EGHESAING AT UnaceHpieledatler an FAT entry correspondi ng

to the start 15 data bl ock according to the start
dheamsthodcoh Gpien dbr £lasa 1 Biep chpractdrizednm that AEring a
entry linked Iist of data bl ocks occupied by the file
spadseoccupiesrsdtheardated on skwed fitlesomprisesthEATepsrift y
corresponding to the last data block of the file
accdvldithgycontrelhanit sedreles fosta matchime fido direcloryehtry xetsrding
the FAT entries according to size of the space to 20

be ancideptifidr lor 4 Heleahdrme exf fhel Ble amcbePaltéred smi)t froln the file
unit alters a size value of the file space in the file -

direery entrye obtainothe hembet of tige baraditeadek Hat sthbes data in
met hod of Cl aim 14, being characterized in that: if

theefife balysypace; is to be reduced, the control unit
still needs to deternine a usage status of each of the

25 dat thebb@rtal Gt beEPRRIfdI%r PAThenfrAtotRbpbifdink to the staﬁ
Step N; Step O also conprises the steps of:
data block according to the start data block number obtained in Step M,
obtains an FAT entry linked list of data blocks occupied by the file tQ be
altered, and then searches for an FAT entry corresponding to the last data
block of the file according to the linked list;

O: the control unit sets the FAT ehtn'es according to size of the space to
be occupied by the altered file; and

P: the control unit alters é size value of the file space in the file directory

entry of the file to be altered.

The method of Claim 14, being characterized in that: if the file space is to be

reduced, the control unit still needs to determine a usage status of each of the

data blocks corresponding to the FAT entries in Step N;
Step O also comprises the steps of:

Ol: according to the reduced size of the file space, the control unit sets
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01: according to the reduced size of the file space,
the control unit sets 26 FAT entries corresponding to
one or nore of the unoccupied data blocks in the file
to a value representing an unoccupi ed status, and

PR Whirle’ ’coﬁlegliériﬁigﬁg fo Eﬁg lo? R (ﬁ‘ﬁl? S@Ber &9 358 B1BEs in the

1
 ast data bl oc e to a va presenting

gﬂe &0% vglujeﬁléfpﬁb%nﬁg%:hﬁ? Pﬁ%)hée:a;ﬁ:#nsga%us bﬁ(f]gneiag“bheile, alters an

aracterized'in t e spdce 1

I 0 ' t X ", th
EOLE Gt coPfeBpoh Bhe S A AL chydRRT i e B " Hovatue
; d [ t dat a bl ock di t
e ling Al FaT antri ee to the Tile  actording to a
t..Si .the, fil dth t.h ; I it .
16. TiedReetin o Glaisy 4, brite oRacisiian ig T Thive il rase ds to be
bl ock ied the.file t I ti
Enlpreed diehiep 3 comprises Basiepy Obiccupi ed by the file
d the newy allocated FAT entries are |inked '
£ % POREO Wik SRaFFHRP HRT USREFYPIEd ichd entHes on thadAT, and

allocfaltcl,se dat2a7blocks corresponding to the unoccupied FAT entries to the file
according to a target size of the file, and then the control unit alters an FAT entry
corresponding to the last data block occupied by the file to a value representing an
end, and FAT entries originally occupied by the file and the newly allocated FAT

entries are linked togefher to form a new FAT entry linked list of the file.
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