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METHOD AND | NTEGRATED CI RCU T CARD FOR MANAG NG THE
DATABASE BY | NTERACTI NG W TH THE MOBI LE EQUI PMENT
BACKGROUND OF THE I NVENTION 5 1. Technical Field The
present invention relates to a subscriber identity
MHETH O AND YN TEREGRET EDp QI REC CTMOARDEF O MAN AGING THE
nore particularly, to a nethod for a nobile equipnent
DATABASHE BYAINTERACT INGAWITH THEMOBILE HQU{PMENT
card through an SIM application tool kit (STK). 10 2.
Description of Related Art As a kind of devices for
secure storage and secure operation, Integrated
BACHGROUND( OF) THE UNVENTROM! y used in a lot of fields
including identity authentication and transaction
1. TetlwyideDFieldVt h devel opnent of the I C technol ogi es and
the market demands, the I C cards are nmade to have
TR peeseh N ghvenioaheilatee thos @B%béad@ﬁ@g #ddhle ISIM) in the
hi gh- performance 1 C card has a hi gh-perfornance

mobifee RbirhuRE AR Feld, ahddi thokCPticiAarlPpSR at RleRUSd FBF 2 mobile
hi gh- speed comuni cation interface.” The conventi onal

equiptém t6RPepitl AOdANS4s8 BY &%@éraﬁé’deci%ﬁpg@i)t &r&iﬂﬁ%u{g%l dn SIM

play to the advantages of such high-performnce

appli€&idistooliierEfy.e, on basis of the high-performnce IC
cards, a multi-tasking real-tinme operation system has

2.De|§€ﬁpt189 JfRAigENApd- The nulti-tasking real -time
operating systemincludes two core nodules, i.

e.,
A?ﬁ&iﬁ@ﬁ?ggﬂ@ﬁ fRchrel dthR a?éﬁ%%gblg%. e?atmﬂ;'rlﬁiei h%e@bircuit

tasks, wth t conventl o ei ng one’o

(I0) gﬁ%%ré WyiHBE NedNiPENbObI AR fqghggég tigé}ﬁ{tgtéﬂgenticatiog and

ystem The task managenent 1 nclu reati on an

st bl SBOLEIRR, AT STTIRLE S

demai‘n}:iafgﬂ%gl(g redr@y 2@ ‘ﬁ?zﬂﬁnq{) N0, 1’?‘1&:@%?@& B@gﬁéog)g&%rmance.

_ as a file operation "in _ rg
Gend 5 L e e el A o Al T Brocssin
Unit (CPU), a mass storage and a high-speed communication interface.

The conventional chip operating systems (COSs) are unable to give full play to
the advantages of such high-performance IC cards. Therefore, on basis of the
high-performance IC cards, a multi-tasking real-time operation system has been
implemented. The multi-tasking real-time operating system includes two core
modules, i.e., task management and a file system, and a plurality of tasks, with the
conventional COS being one of the tasks in the high-performance IC card operating
system. The task management includes task creation and deletion, task dispatching
and task communication. The file system supports the file format of FAT12 or

FAT16 or FAT 32 depending on size of the storage, and also has a file operation

interface packaged therein, which is named as the virtual file system application

*159159*

programming interface (VFS API).

*G00002*
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As descri bed above, a high-performance card has a nass
storage, which can support storage and operation of
mass data, and on the other hand, sinple file
operations now have failed to satisfy the requirenments

Rf d@?@r?oe‘éaét?o@p%'l‘l%ﬂl Qinldhce @I halfa RALH SRREET B h can

conveni ence. Clirre some hi gh-performance [C’car
r n 0
ot BRSO SRR Lo ebi Sl

opera\?t/\%ig %WH@\Lé Feﬁ‘ie'd% s%'h@%{/ gf% BirbMEAls SEMatPRNG ?l )éatlons in

can great |rrpr perrormance 1 n na

termsog S%Jél ed HY ?(;ﬂa)%ﬂhéﬁcga ﬂfl95%§51ﬁ§th QIW'&@H{O gnce IC cards

S ca car prior

have ?ﬁg SQdied ?gﬁl? elbﬁaﬁagﬂmnesgﬁ%ﬁﬁn ?ﬂ@e gnci Qre%'vkd%d with a

equ ment O say

datab%él:q %%ﬂr@n {‘(%glﬂ n&?sgegl? Z%)é)slgkﬂ!l?ltl 33 5‘%91%1 I%é) qg{e?i‘acg rh]?ﬁ'l(}fé API),

Whicg ?%gF&@l&g&B@? ‘i‘IlI'dee p&ﬁf%fﬁtéarg%.bl}n. ﬁa&aﬂﬂtﬁ) %ﬁ@{aﬂ%ﬁe rﬁauchglﬁd of IC

s e LR RS 2 T
n{ﬁ%t gl('f? gp[d n%nt#tgo Qe gltd HIRRAgL [ﬁi}p%egatt all%a ﬁ d%’c*ugpment

|Iee pnent’.

<m°blk§tp§f°3%?% Eﬁ&fﬁ‘ﬁaﬁxﬁ%‘i sa‘ﬁ%éab@aﬁvbof HES ot %éﬁp?%msraﬂon
and epagisnleof op g SogiBee o STHC AR b Al el - auently,

e a database b nteract|n nmobile . .
moblga G REET CSmAT STHLY HSORGEH gt G 2Dy dogaintain and search
int ﬁractl ng with the nobil e equi pment through an STK
38 conmand to obtain data operation information
of a nobil e equi pnent user; 25 determning a
correspondi ng ext ended STK dat abase command accor di ng

st PRI AR S o1

odiments cﬁP the present invention provide a method and an IC card for

managing a database by interacting with mobile equipment. This method and the IC
card can manage the database of the IC card by interacting with the mobile
equipment to support the ability of the mobile equipment user to maintain and
search for mass data.

A method for an IC card to manage a database by interacting with mobile
equipment, comprising the following steps of:

interacting with the mobile equipment through an STK active command to
obtain data operation information of a mobile equipment user;

determining a corresponding extended STK database command according to
the data operation information; and

calling a corresponding database application programming interface (API)

2
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function to execute the data operation in the database
according to a database API function indicator
carried in the extended STK database comand. An IC
card for nobile equi pnent, conprising: a storage
functitedisl €&ech®d @ dnnfopgritiod ihahstdnsbage dat@dasLio b database API
dat abase managenent nodul e, being configured to manage
functidieindAtatdiaseried 0 Rt XtehdedeS BK aladgifi sBReeingara cor di ng
to a database APl function; and further conprising: an

ARTE'REd FermBbiekgui tphfﬁn@g: iy ed to interact with
t he nobi |l e equi pnen t hr ough an STK active comand;

al§ofie MEdEIa! BEAS R oh fiBTRAdodes RN tabdsen nodul e, bei ng

configured to obtain “data operation i nformation of a

H8tababe thehdgeRidn® BedhBBRIng icBnfiPErddN i MRGla g@nthe database
nodul e and to determ ne a correspondi ng exten

store@ @t ﬁ&as&sra%erﬂa@alﬁe adfordiy ad ah@BssCAMTRELRRECUt i on

nmodul e, béing configured to call a corresponding

At RPHE c M nfsggctl on to execute the data operation in
"~ the dat abase according to the STK database command

Qﬁn%érﬁbt”&ﬂi mydui& e K cgﬁﬁ%bféﬁecoqﬁm%ﬁﬁfﬂ% Hobatel é&fﬂupment

modul e and t he dat abase A function indicator carried

throu Mantm%ﬁ1%9@%ﬂmr§£i8 dat abase command. According to
mbodi nents of the present invention, because the IC

S‘PtK Sﬁﬁﬁeeéoggﬁlaﬁﬁt&'%ﬂngﬂ_&} d%{i’@sl?elﬁ TBRA ul%fdt o' obtain

ta| ni ng ta operation ormat on o

data ?ﬁ@ﬂah%n %ﬂ\%&ﬁ%ﬁn ye grus%{:‘ %f CtﬁE | Iﬁoﬁhg GQQWGV@ the 1nteract10n

nction execut1 ng the extende at abas

o TR e A B TR B
5&1@1% datt%’g ng$+1mnﬁge{&%t oﬂnﬁ{dd?ﬁ]e O{Jelﬁkl rE&etﬁ call a

user of e equl earc

el T gggaﬁﬁ%mmgw i gatabase

accordmgu Sttor e ﬁowa{n%gsel eco?nq%laplge Hete 1ne %‘/S t}?en §1CI£I yiatabase

command determination module and the database API function indicator carried by

the extended STK database command.

According to embodiments of the present invention, because the IC card
executes an extended STK database command after obtaining the data operation
information of the mobile equipment user and calls the database API function while
executing the extended STK database command, the function of operating and
managing the database of the IC card through the STK is realized, thereby
accomplishing the function of allowing the user of the mobile equipment to

maintain and search for mass data quickly.

BRIEF DESCRIPTION OF THE SEVERAL VIEWS OF THE DRAWINGS

Fig. 1 is a flowchart illustrating how mobile equipment processes an active
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3 interaction conmand of an SIMcard by using the STK
technology in the prior art; Fig. 2 is a flowhart of
a method for an IC card to nanage a dat abase by

interacting with nobile equipnent according to a first

mtera@ﬁb@ dbARMdnPbf NSV R$E BY usin/ @RISR te @IS HirOthedrick art;
| ock diagram of an I C card for managi ng a dat abase

mg bk ef Ffwdhart ¥F bhmBRRId EoretviIoNBAYd ﬁ)Cﬁ%GEEQa Hﬁﬁbase by
first enbodi nent of the present invention

intera@tgr T s dbifde quibmehVEREd gAf& Qregtish gm'b@dﬁﬂgx‘?cdd)ﬂ"ﬁfét ﬁresent
he present invention, the IC card interacts with
mveniﬁQnI mobi | e equi pment thr ough an STK active conmand
to obtain data operation information (e.g., data

queg 8l h ‘B‘Podkn(fh%%f%tl 'o?ﬁan@ &irackol %;ﬁﬁgg{gga ﬂgﬁbgg B ifRracting

dat a of the nobile equi pnent I's an

with £5bf8 @ag ﬂ&}t%@&&@ }feomgﬁe@b%aﬁﬁg&i dihe @gefs}eg?gfi@hﬁon.

operatio ormatl t hus obt ai ned,
dat abase APl function according to the STK dat abase
command. Thus, managenent and operation on the 15

DETAR PR SCRIPHONOE Sy vty o briel
ch) a@uﬂg %rng’ éngféf te S;Br%?%&\?}tiﬁ([}}é%ntgdd tﬂ%‘?ﬁ:%aﬁ [ tefilets with

the %%gﬂfgu@dlflgﬂeﬂgtﬁ%ﬁgﬁ A §Td %Qﬁv@ cﬁH?ﬁfﬁj d Poe Eqﬁ rHa}'gctl Yperation

as a carrier. SCri

mfon§7§ RiE Y TRILES RS gl it 201 eéﬁ% sa‘%z r%e%?\%ﬁtg d9PRAlor data)
of thesm"belm e S R ?%e&%@%bs%e%ﬁgﬁﬁ@%gr%dmdmg
to thd, FR Gt Mo MR Ca P bneb Bt SRS S 0BFE g Ronction
oG S SR8 ng; e AL coeon o
datatEE o g e SAUGRE HEIF BRUPE: FoREooiTEoie b VilbBg Hade on the

personal SMS managemnent and browsi ng of desi gnated
STK it ‘?ﬁhé‘P % on.

In the mobile communication industry, all basic services and value-added

services provided by mobile communication operators adopt a subscriber identity
module (an IC card) as a carrier. Common subscriber identity modules include SIM
cards used in Global System for Mobile Communication (GSM) networks.
Currently, both GSM terminals (GSM mobile phones) and SIM cards support the
STK function.

Base on the STK technology, the operators can provide the users with various
menu applications, for example, mobile QQ, group short messages (SMSs),
Monternet (Mobile+Internet) and so on. By choosing an application menu item,
inputting of a key word the user can accomplish operations of such services as

personal SMS management and browsing of designated information.
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4 STK is a kind of small progranmm ng | anguage, i.e.
kind of tools software for devel opi ng val ue-added
services based on an SIMcard operating system and
may be understood as an SIMcard active and
$TKdk addind ef spatlgiro gensyipigelangesgdey €€, farlamd dfieols software for
original SIMcard passive operating system The
developalpanilasadded iseldcdsybaSE on @1 BUMScdr@ropefdtBigaSfst@l, and may
bet ween an application in the SIMcard and nobile

be urkigritped as aMSIVG b@daddtiveindngita Bl vecebdr@fing system derived from
supports active sessions between the SIMcard and the

the ofi@iial SIRHVAANGRbive TdRerFing §9¢témS URBGhEEMidASrS&ided by STK
technol ogy conforns to a series of specifications

allowsngbtl dhfega oM bbtiden GoMapplibdtiortnid ERVOSINGB caddn ath' $nobile

way, the SIMcard allows the STK applications in

equiptBéfi(ME) duppbRitld AR BPPIRaSIdNY i €€ Ssuppbfls alatﬁ@%‘é@sﬁns between
process in which the nobile equi pmrent processes an

the SAOMi ¥Rd A @h@GhbBIle COBNEN0T TEO&STRL '\éaqarglﬂ%r&ﬁ%g Nge STK
the STK technol ogy. Step S 101: the nobile equi pnent

tech confoAREREE dePiek I s EMHE:ﬁﬁQns §kﬁm1§g@smhe115|d@ml 14

carc responds to the nobile equi prent and sends a

and §SBL03508; kA t}‘lﬁr@agviﬁ@@M %ﬁ"rd 1608 tRPBTKE A SAM RITREin the card
The stat'us word SWOx9l XX (" XX" represents the nunber

to reffzeltnbRSsekvictdle active commnd) represents that the
active command has been prepared well. Step S 103:

Pigt ar shGeSlaVhiesd tn %@lﬁ&h‘sth?‘;‘%gbl%afi%ar nﬁp?%r%%%sggyan active

tife SIM card, the nobile equi pnent

iner B RIRGY i oSha AR E TRl 20, =0
R R S S e RS ST
SR 2 4R B B g8 P I e B PR b stats
25

wofd%wﬂ%ffsoﬁccor ggﬂ% g&t"%%é e cormrand that it

recei ves e specification to which STK

f’ﬁg s WOrHeS\%ijb%)Sglfl W’nrepresents the number of bytes in the

active command) represents that the active command has been prepared well.

, a

Step S103: after receiving the status word SW=0x91XX sent by the SIM card,
the mobile equipment learns that an active command is to be sent by the SIM card,
so it sends a Fetch command to inform the SIM card that the SIM card can then
send the active command.

Step S104: after receiving the Fetch command, the SIM card send the active
command to the mobile equipment and also sends the status word.

Step S105: the mobile equipment processes the active command that it
receives.

According to the specification to which STK conforms, the mobile equipment

can identify the active command sent by the SIM card and know how to process the

5
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can identify the active command sent by the SIMcard

and know how to process the 5 active command. Step

S106: after processing of the active command is

conpl eted, the nobile equipnment sends the processing
activeg ggoingndo the SIMcard through a Terminal Response

command. 5 Step S 107: after receiving the processing

Stes GI106: afier Btddeseing ofethdsactive esypomand is tcatnpdetad) thet mobile

the nobile equipnment. If the response status word is
equipB\ah0x2@ds, thehprodessing presskints thhaSIMheard rntheswatt iaoMerminal

process of the active conmand is conpleted. O herw se,
Resporfsetchmmmasponse status word is SWEOx91XX, then the

SIMcard notifies the nobile equipnent to. 10

Stem Sil Oreaftar rebtising thepeatesantg nesult otheeBSIN cdel dends a response

commands defined in the GSM 11. 14 specification are
statusl weitdetd tha nigtilecedhipméhese active commands may i ncl ude

a command for instructing the nobile equipnment to

Ifli thpl eyspanseestat(di wptdiyis TEXVF0x F00Qniend iff @Eprgsdrits Nthadl the

user input fromthe nobile equipnent (Get Input), a
interacciompacteko bf ged héthg corkeyndripebniplettheOiterussy, if hefesponse

the nobil e equi pnment (Get Inkey), a command to install
status. @¢ed iPDSAINEOxIENVE| tHenMBRUSINI S8 h IviETEd) the am 6B HEiphent to

install application subnmenus (Select Item and so on.
contieCiorahitaia 4 gexthetibasbmneaarands provi ded by the

specification, the SIMcard can actively notify the

Aebid ®nesidh@aefinddinete WM sh 114 Rpedidivation B 1i9€d in Table 1.
di splaying a text, getting a user input, selecting a

ThesdTeRHUvOPEdAMatds t MAy! ideBude 20 cohfh&RY ﬂo@airﬂsﬁ'haﬁn{ghg mobile
functions in a nore flexible way. 25 6 Table 1 .
equipRit ko Idis gy | &/ @ AMBAES Tkt £ RbAmdEX for getting a user input
from the mobile equipment (Get Input), a command for getting a key input by the
user from the mobile equipment (Get Inkey), a command to install Level 0 and
Level 1 menus (Setup Menu), a command to install application submenus (Select
Item) and so on. According to the basic commands provided by the specification,
the SIM card can actively notify the mobile equipment to accomplish the functions

of displaying a text, getting a user input, selecting a menu option or the like,

thereby realizing more functions in a more flexible way.
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2 Gt Inkey 3 Cet Input 4 More Tinme 5 Play Tone 6
Poll Interval 7 Refresh 8 Setup Menu 9 Select Item
10 Send Short Message 11 Send SS 12 Send USSD What

listed in Table 1 are STK active conmands, through

which the SIMcard can inpﬂﬂgqt with the rmbilg
eCIUi pment. g dirtton—torthe SFK “ti \ASD \,uunauuo
sone basic dN 3 ISP Oy Re
are al so defined in the TA (@ﬁé@laYH@XAl r)
speci ficatiion. 2These basj c SU¢tdnkesands and ext ended
STK commands ar® not used| for Gétl’]hﬁlﬁtactl on of the SI'M

card wi th the mpbiTe equipment Ot corTespond to
comonl y ucﬁd—ﬁgal—!—nﬂtﬁ—@vﬁ%@gsefl%ﬁ%eaf—dﬁ——
respective| to-faecilitat [a) {Lw ﬂmnﬂ of some. _commbn
STK appl i cat i orfs by devel loper £olllntemsekever . no conmmahnd

for executiing dat abase oper at iRefseshs i ncl uded in the
exi sting extended STK conmandseqgshvegwn in Table 2)}

soit is irrpossgbleror the %%Ye%'t%ﬁ{sw programaK
appl i cat i ofs—forydatabaseopet S solve—thi-s
pfgm em atset ]Q extended QT[SJl :Shﬁweﬁﬁgedm ahase

operations | (as Khown in [Tabl &¢88 S§ provided in t hi
enbodi nent |[of th: present| i nvSehddrSSDDhese ext ended
STK dat abase commands arel al so not used for

interacti on of the SrMcard wthh the Tobite

Whai hisedtin Table ¢are STROA ieOc At ahds) Cthf(ﬁfg% \fvﬁfch the SIM card
dat abase operations respectively. Thus,

can itexset apd theaasbilovqupmehhese ext ended STK dat abase

I—‘(n
(&)

In addition to the STK active commands, some basic STK commands and
extended STK commands are also defined in the OTA (Over The Air) specification.
These basic STK commands and extended STK commands are not used for
interaction of the SIM card with the mobile equipment, but correspond to
commonly used API functions of some SIM cards respectively to facilitate
programming of some common STK applications by developers.

However, no command for executing database operations is included in the
existing extended STK commands (as shown in Table 2), so it is impossible for the
developers to program STK applications for database operations. To solve this
problem, a set of extended STK commands for database operations (as shown in
Table 3) 1s provided in this embodiment of the present invention. These extended
STK database commands are also not used for interaction of the SIM card with the
mobile equipment, but correspond to API functions for database operations
respectively. Thus, the developers can now use these extended STK database

commands to program STK applications for database operations and management.



commands to program STK applications for database
operations and managenent. 7 Table 2 Index No. of API
functi ons Extended STK commands Ox01 Page Di sp ADN
0x02 ADN To ASCII 0x03 ASCII To ADN Ox1F Send 0x20
Read Binary 0x21 Read Recpﬂqe 20x22 Sel ect 0x23

N\ DL

o P R R o e ST (R
f unct Lons Pfé;rpndpd STK dat aHase Regemis@sADd37 Open
Dat abpse OKB2 openi ng the dat abad®N Tox88CU ose
Dat abpse (k08 cl osing the dat abaggrii P¥30DAJd Record
(for addi ng records To the database) OX3A Get Recor
(for pear ... Rg—Fer—a—+ecore)—Ok3BGetNext Record
(for bear m for the next reco$‘?:})d
OX2O Read Binary
0x21 Read Record
0x22 Select
0x23 Update Binary
0x24 Update Record
0x25 Extract SMS Data
0x26 -~ Verify CHV or PUK
Table 3
Index No. of API functions | Extended STK database commands
Open Database
0x37 (for opening the database)
Close Database
0x38 (for closing the database)
Add Record
0x39 (for adding records to the database)
Get Record
0x3A (for searching for a record)
Get Next Record
0x3B (for searching for the next record)
~ Get Record Close
0x3C (for terminating the inquiry)
Modify Record
0x3D (for modifying a record)
Delete Record
0x3E (for deleting a record)

Of course, Table 3 only shows one of the specific ways to extend the STK
database commands, and those skilled in the art may also extend the STK database
commands in other ways.

The extended STK database commands shown in Table 3 correspond to
different database API functions, and conform to the format of extended commands

defined in the OTA specification, i.e., the TLV (Tag Length Value) format.



10

15

20

25

Ox3C Get Record Close (for termnating the inquiry)
Modi fy Record Ox3D (for nodifying a record) Delete
Record WE (for deleting a record) O course, Table 3
only shows one of the specific ways to extend the STK
Extended abaseands wfahel 31 Vafisinidt dseludiithreededtivrisheeaah ARl Tag, an
al so extend the STK database 5 commands in ot her
API henpsh aithenexPlenidae. STK dat abase commands shown in
Table 3 correspond to different database API
Foungit extesdedSTIC atttstiage t @hivand ot A RIf Taxtigde hexadecimal

commands defined in the OTA speC|f|cat|on i.e., the
value BEVFFTag Length Value) format. 8 Extended conmands of
the TLV format include three sections, i.e., an

tRPAPT Aigengdin rephPberte t@ durabek Gffb AR oNaleUgP] Ralluean
ext ended STK dat abase command, the APl _Tag has a

thexateciivelconviatsust f APFRdexBnirhier RIPIL8iHx) and a plurality of
represents the nunmber of bytes of the APl _val ue; 't he

paranfdtirs VRdrdehetasi sts of an APl index number (API_I ndex)
and a plurality of parameters (Parameter). In

1@ rorieiple e thel lﬂ@IARideknﬁl@? U&axssbgne’@ ahPRetudRY 1¥A% US @%s not
long as it is not identical to the 1ndex nunbers A

identitMd8%hOinddrenm@nbeRIRPI ARUXTKS RIGEE R@‘ISTltocdrﬁmands that
al ready used in the OTA specification. In the present

espedfies ¢
» SIS B CTHEITERIST BRI oo

schenqeo el BR r@ﬁi%ﬁ VdluSEapEre ifdanbt g Ei‘ﬁ:hd@&tseﬂ@ Qﬁtabase
i ndex nunber (i.e a héxadeci mal number

comn?ﬂgﬁgggé’rﬁ%ﬁ) ierf‘gé%feﬁ%% %@%ﬁ%?g&%@?' RPI 11'1de@< nurtnﬁgr (ie, a
hexaddEHRASRINTRr 3¢V Elread/ de Bl iBERFER dp@:mﬁcatlon; i.e., the index
numbers of DB STK API start from the hexadecimal number “37” and increase in
sequence. Different API Index values correspond to API functions of different
functionalities, so during execution of an STK database command, a corresponding
database API function can be called according to the API_Index value of the STK
database command.

There may be either no or a plurality of parameters, each of which may be a
constant or a variable.

According to the TLV format, parameters may be carried by an extended STK
command. Therefore, different STK database commands correspond to different
database API functions and the parameters carried in the STK database commands
are just parameters of the corresponding database API functions. Thus, the STK
application developers can program specific STK applications that support the

database according to the extended STK database commands.

For example, a developer may wish to provide mobile equipment users with an

9
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15 sequence. Different API_I|ndex val ues correspond to
APl functions of different functionalities, so during
execution of an STK dat abase command, a correspondi ng
dat abase API function can be called according to the

STK ABblitsifxforaledRhPhg thteresthtirari@bah38Rain! 1Bec s ﬁleref* may
my b I I f 0

e either no or a plurality of paraneters, eac

be aMMBCRFTRYtRSaRs, e CRARIANY Oficient riWaEMI@:béA‘C\;e?/&dicfw if the

to the TLV format, paranmeters nay be carried by’ an

convEBXi &g %céﬁ&ea@%’@ﬂg Neethbaeisednl e(‘lgle(?'f flo®feoBE, dlgyaﬁb I card that

dat abase comman orrespond to erent

suppdft Qﬁ%ﬂa@@sisaggecf RRAPE" ATRLEAR g?efer{:féﬁgf S?‘%&e Wephitktion that

dat abase comman are Just parane

supp&iRk L ARABELS gse ﬁf)g%med\%# O Gl O Ber mﬁfgz tlg?%fcgg&iaSSTK

appli cation ers can program specl

data‘tfaﬁ@ lcbﬁﬁﬁérgie%g t%éjlﬁ{hgz%é%ga{iﬁg tet?ﬁcieﬂgi %@2?6 g?(egagl‘é'fjigl&%g(/gd when

e exten ase- conman

e SRAAEPSE TR B2 65 ADH LSRN BT K9AS mobi

: nts at a certain place. Because there may be
eqm%rﬁﬁ)ttqggﬁ'rest aurants, the searching efficiency wuld

T T AR )
men P RS BRI
) I ' h id STK
e R TURE R Ay gharer, voLns, e atereeard ST
SRS A PRS0 S SR B Bt an s
s BT BR35GS0 P i

.mana,[ge a database by interacting with nobile
CqQUIRE Dbent . As shown in Fig. 2, this nethod conprises

FE WL R BrE S i pribi mORHIS e ameSY R 6 ST active
com@ﬁrﬂm ﬁ&%‘ﬁ%agp? Ecaaioger(zallgcjlitoxall ir? o?'rrn%ttiiognofi a? LgerrngtI tih%nmglf)ilez:j1 egﬁi%rment.
Specifically, through an STK active command, the IC card sends a menu for
selection by the user to the mobile equipment. After a menu item is selected by the
user, the mobile equipment sends the selected menu item to the IC card or sends
information inputted by the user to the IC card so that the IC card can obtain the
data operation information (e.g., operations of saving certain data, deleting or
modifying data) of the mobile equipment user. This is well known to those skilled
in the art, so no description will be further made herein.

Step S202: the IC card determines to execute a corresponding extended STK
database command according to the data operation information of the user.

After obtaining the data operation information of the user, the IC card learns

whether the user wants to save, delete or search for certain data. In the prior art,
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equi pnent. 15 The IC card interacts with the nobile
equi pnment through an STK active command to obtain
data operation information of a user of the nobile
equi pnent. Specifically, through an STK active

there GO ARREndeeSTIC dagdtdsé efmhnandBiUsdrRE sintSleSSTK Wbrands for
the user to the nobile equipnment. After a nenu itemis

readig@hbRe basiny fitdieso SIW a;t)ﬁlt&ti&b&év%lcﬁ%ﬂé PAE Bh%@ilﬂaqe*sél%imple

selected nmenu itemto the IC card or sends

STK coindrtsi foR ré bRd vtiA 18R exdeRuicd@ath GpeRIitfhriOHowever,
that the IC card can obtain the data operation

as extdihlﬁieﬂt :ﬂt[{ Qir&t;{lfésgicoyi ; )rb?OQ te g éﬁgl)(ftﬁﬁ{eﬂ'tslnofjﬁ{e?present
In @l%ﬁ,r tthIS$IQ ) b;!itdﬂ“ﬁ@% e§§7 sk l(: . H‘ 'STK
mven o tplﬁﬁ 10 I R@ i C}ﬁ$V é‘dnl %ﬂr Cél) Cé}%tﬁ‘ld?ﬁé S

datab@edomhiRids FEREAIGE S Thd etd %%?gﬁ{gglgfogtgation as that the user

correspondi ng extended STK 25 nman

is to A0801 Huh@ fRotdIef dRLmPRALAL Hd {HAf QTKE‘HAQB?&I 06{9&and Add
user. After obtaining the data operation i nfornmation

Recoff chh®eUsfiled t &t tha dhtd e‘@'bg}:ebfo\g?etiﬂﬁ)r tﬂehﬁ%%’l?:ﬁat?%ase. Of

wants to save, delete or sear certalin

courskN8s Bid STKHhtabadd céﬁﬁ’fea%gi_r}?(erg%ms}é% Sgﬁ’? }a‘?’;{lﬁe%% ,a‘@ﬁﬁ%body”

command but sone sinp I readi’ng an

may Y b4rd By € omifand KgBRAISAGE Abafifiglepper s can only

call these sinple STK comman or readi ng and

SéYEfé)tSM'f g}_]nl%ﬁ dfah?ag&%éﬂ"%%?‘% XA .S?kséig?o:ﬁﬁg Lomm3nd is

xt ended ase Cco S are Pr oVvi

N Rp L R S
oo SRS, P2, raml e, 11 e dats opera o

s T o e s EH: e, o
T I R
N TN S
o RS P i et
section SF fhe ABI Value carried by the extended STK database command, thereby

accomplishing the operation on the database. In other words, operations such as
inserting, deleting, modifying and searching for data can be performed on the
database.

Step S204: the IC card sends the execution result to the mobile equipment.

When the extended STK database command is executed, the corresponding
database API function is called to accomplish operation management on the
database. Once the corresponding operation management of the database is
completed by the corresponding database API function, an execution result (i.e., the

saving operation succeeds, the searching operation fails or the like) will be returned.

11



10

20

25

managenent on the database. Wen the correspondi ng
ext ended STK dat abase command is executed, the 15
correspondi ng dat abase APl function is called
according to the API-1ndex value carried by the

Then £tk §0ARE] SttiriathaRaseu e BAH to ANRSHE Gydlfifent.
paraneters are |oaded into the correspondi'ng database

APlenfidaehe RN AEROpRsHS InQehtién PA6ANBS 8h ICSELU @P Minaging a
the API-Value carried by the extended STK dat abase

: S BiRgt t i
databgzia@t"ggrlﬁteréd'iﬁ{ge@/yth ARHABRIJuHneEL, tAe SH@\%ﬁa‘ihag&z%r} thb'8C card

ase. I n other words, operations such

comprR&Ehh | Rbradfithidie M0di by §OKaAL 58" Eﬁnggqnfdfﬁgt‘éﬁhﬂlation

can be perforned on the "database. Step S2

modu@n@2S RASTK gt SHARE Ut d iR ah &Sk utidn Hﬂs%ﬂebjdﬁ a database API

equi pnent. Wien the extended STK dat abase cdnman

moduf 364! . LAGHERIIBSROAG NG, stgﬁaf%gk}ﬁégulém function is
called t

o acconplish operation nagenent on the 25

TR PRI B:tatidiE %ohﬁﬁar&?&é@ﬁﬁ:&ﬁﬁﬂo@%@@ﬁé@bﬁqg cBRABERIFG obtain
of the database is conplete y the correspondi ng

data ggéﬁaeﬁeirf%ﬁnét%}?tdfoﬁlre g{bb%egéfﬁig%nﬁ SRk trbin Bhe ihfdfaction
savi ng operation succeeds, the'searching operation

moddggi?gﬁf Qhd td%@eg{lﬁhg)an%)ttkn@@d Ky rd?ﬁlt@gs? %’ém-r%%ﬁ gg I%% éx%cuted

teturns e execution resul

accorg%tﬁggg tdg’h Ao .irﬁg%a@(gn bRfAfgpent i1nvention

card I managi Ng a ‘dat abase by
TR STR Bt LRl SRR TR0 3, Bt 5l g pheoue
the ZRdil SPRe S GO R BT M e a0 4R R adebese
comfigis dfRHingipd inaflI° P PP AREERR IR IR b T, dabase
comiidy il 1t G SRBAHL AP b85R A ICHERy (PO fhg Hgtabase API
modi}o Ha e SEOIMRIRT (47 BECIHBR AU AOLHOS annie aihe 305
The Sk HaRBESE SRR FSEAI B AUl 555 CEBREvdregafe the

execut e . : .
database Aul;I function has accomplished the operation and management on the

database 305, obtain an execution result returned by the database API function and
send the execution result to the mobile equipment via the interaction module 301.

According to embodiments of the present invention, because the IC card
executes an extended STK database command after obtaining the data operation
information of the mobile equipment user and calls the database API function while
executing the extended STK database command, the function of operating and
managing the database of the IC card through the STK is realized, thereby
aécomplishing the function of allowing the user of the mobile equipment to
maintain and search for mass data quickly.

As will be appreciated by those of ordinary skill in the art, all or some of the

12



t he extended STK database command that is determ ned

by the STK database comand determ nati on nodul e 302,

and, according to the extended STK database conmand,

call the correspondi ng database APl function fromthe
steps GREGREIBle AsovERdHbEdi3ht AT thE Ciﬁé'fﬁbﬂsrﬁa%l% é%@@ﬁ'%‘li'sﬁéﬁ by

and managenent on the database 305. The STK dat abase
assocSAGMALHBRRCHS AN 1P EBY! £ p30Brahs PhS PréSRbl FEdet Qored |

after the database API Puﬁ%?ion ha%rgggowplﬁghgd ?ﬁ% na

ARG @hddMle 3RstaPBRAGETRNSudad AR R M@m@@ oy ;
Comlpan execut?on ?ggult retd%ne% by tﬁe ata asg§§B?QEQh§cora
compatf§tkon and send the execution result to the nobile

equi pnent via the interaction nodule 301. 20 According

\I’V%aﬁg%gﬁbg@ BbSyQhrd &ﬂgﬁ{rgﬁg%g ég%?cgh{e‘ﬁ@s opﬁ%gﬂmér%ﬁ% MSvention.

executes an at abase ¢

It shacg) @ele F%ﬁgh%itéﬁ Pkt ! iuﬁgpr%%ﬂlgﬁgg%ioa lcagi;a{ng [@ﬁe bg@ﬁe b Bhose

qui pnent er an s the

o LB L BT TR I 9 e
e b LSRR T higr e e

u . l.l.e equi pnent to maintain and search
“”P%if&ﬁ§%§k5§F§%§HP§k|y_ As will be appreciated by those

of ordinary skill in the art, all or some of the 12
steps described in the above enbodi nent of the nethod
may be acconplished by associated hardware controll ed
by a program The program may be stored in a conputer
readabl e storage nmedi um such as an ROM RAM a nagnetic
di sk or a conpact disk. 5 Wat descri bed above are
only preferred enbodi nents of the present invention.

It shall be appreciated that, inprovenents or

nodi ficati ons may be made by those of ordinary skill
in the art without departing fromthe principles of
the present invention, and any of such inprovenents
and nodification shall still fall within the scope of
the present invention. 13
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CLAIMS 1. Anethod for an IC card to nanage a

dat abase by interacting with nobile equipnent,

conprising the followng steps of. interacting with

t he nobi | e equi pnent through an STK active conmand to
CLAPMEt ai n data operation information of a nobile

equi pnment user; determning a correspondi ng extended

1. rﬁet‘ﬂ%ﬁaﬁﬁsﬁl ?@%H aﬁl(éﬁ{igjé régdaIIaBagehB c?a%&ﬁ“% @Jl%ﬂ\obﬂe

ormation; and calling a° correspondl a
%&%S@Q hpkf e 1w i $epfBELR ! ?En'c{‘. on’
dj .
| N0 0fins W He! r#ﬁgléé cgﬁlgﬁe?fftt}%%qgﬂearﬁ-elgﬁhlg{%%ﬁggégmmand to
%121?%‘?%e§3_%t18? tlﬁl%%ﬁ%“spem | caﬁ? gém%gn J@ﬁg@r }Tgt hod of
d TK
C Sl g 5 AT 8 SER DR
e Bt S O 30900t o “deleting A
R SRR AP SRR o
(%:?e%t? arf gn S{Shgeg gét% 2{9%?r%% S ;‘% ﬁ%atg@qsggg?ﬁt fudction Nindicator
C°”§irf’§ﬁaeg§%m{§dﬁ%asssﬂf e database
2. ERARIREDaL EtunamiR Rt s Egﬁeﬂﬁ% Sa% 4 hadtCormand is of a
fpnaf PRI R D TR RerTRBHOBT t he ext ended ST

3. 'Pl?é %tl)g ﬁod of Claim 1 or Claim 2, wherein the extended STK database

et

command comprises:

an STK database command for inserting a record corresponding to a data
insertion operation;

an STK database command for deleting a record corresponding to a data
deletion operation;

an STK database command for searching for a record corresponding to a
data searching operation;

an STK database command for modifying a record corresponding to a
data modification operation;

an STK database command for opening the database corresponding to a
selection application; and

an STK database command for closing the database corresponding to an
exit application.

4. The method of Claim 2, wherein an APl Tag of the extended STK database
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10.

14 conmmand has a val ue of a hexadeci mal nunber "FF".
5. The nmethod of Caim?2 or Claim4, wherein an API
| ndex of the extended STK database command has a
value different from APl |ndex values of existing

ShRAHE BaSt K AU TBNASk ddc IS ﬁ?ﬁ@p pfication. 5 6.
The nmethod of Claimb, wherein the database API

TRORE] IdTACR@H0F faFTaiRds | thgfel'i‘ﬁ aﬁxﬁ&f‘%%ﬁ-rcﬁ the extended
I'n the

dat abase conmand 1s the API ex value o

$rkensabaseS EEnfiRiaP q’ﬁ%@ £ QRO difflren! "GofiE Wﬁ‘_j_%xﬁ{exdvgfu@ of
2, wherein an APl _Val ue paraneter section of e
P ith
i R O T
Phe A0 &f Cmg‘f 8! \ghéﬁéffn %{ge@ t%as%.‘%ﬂ’f Rglc{igg.indic tor carried in
at’abase 179 I'ng fO RE

correspondl ng unction accor

¢ : L . .
2 SRS ARALE Yo o RPE et D o ptended
ﬁkrﬁa%@&ggifgg}&g%; base API function according to the

dat abase ‘unction indicator carried in the

T SRR T IR ST, RSl v o e

SRS RIS T AR R s o at s

corresgl%?di ng dat abase APl function has been called to
RYFECZ0 the data operation, obtaining an execution

FEE e Thb CBREL (Y v bt B YoE Bt Ralie hE ChisByditing catabase
A8 BTG ahraT RS oo RtnAT RGOt nidigiag Samed in the
nodu ured,to store a database; 25 a

SN X %P%@%%g% i OMBESERy configured to manage
E geg%éggggggrrzﬁgr?ﬂgé Bp{gggsesztﬁ%& ?gr?ctlrgldalljclc%rcﬁgg%g (Hlen %atabase
API function indicator carried in the extended STK database command, and
loading a parameter of the extended STK database command into the
corresponding database API function.
The method of Claim 1, further comprising:

after the corresponding database API function has been called fo execute
the data operation, obtaining an execution result returned by the database API
function and feeding the execution result back to the mobile equipment
through the STK active command.
An IC card for mobile equipment, compl_'ising:

a storage module, being configured to store a database;

a database management module, being configured to manage the database
stored in the storage module according to a database API function;

and further comprising:
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and further conprising: 15 an interaction nodul e,

being configured to interact with the nobile

equi pnent through an STK active command; an STK

dat abase command determi nation nodule, being

COndnl Gntfeesttio nffdudd Nbéiaka coRBE@edot iRf@adbGHIN tRé Mobile
mobi | e equi pment user via the "5 interaction nodule
cgipnicht dBloREHIaNES PK GRtiv € spaRiidy ext ended STK dat abase
conmmand; an STK dat abase command execution nodul e,

bei 0 SqRN dafhibassl cothraald dater@PAdtRIPHIBHUNE Bdhgbasighiidd to
function to execute the data operation in the

obediRbasE ApEAHIDNNInfoPmbiin SHK Q%@Bﬁ§eeﬁiﬂm@l user via the
determ ned by the STK 10 dat abase conmand

IHRERLTHNAbLELR IO BeRdidchs c@%?ﬁ%ﬁrﬁné‘%kté‘ﬂd@ggm database

I ndicator carried in the extende dat abase
B . 11. The IC card of Claim 10, wherein the
ext endéd STK dat abase command determined by the STK

dat gbasR aaapRRd-SARhahA XRLLGSh TRAE Beéngfcoﬁﬁlgfxférd%t call a
h an 51

determ ned by the OTA specification;
BOESTRAETle HBE AZE MK oERUE W e B he
Plaths s LR o AR P RS S A e it efflineOTby e, STK
Qe BRI, aChel 1B HRAIRE ol B HdieB TR fhtion
RS AR R RE R ST SRS, APl G 2 o 10,
TGPttt Rgaral T R e e EERRLSTAR e “edrfmand
RABRE A o T RSB B R SR € of
R iE 55 8% LR PSRN Se. mobi | @ equi pront

t h{h%uc?aﬂa}gelgs% gf(fgggt{o\ﬁein%?c%rngénied in the extended STK database

command is the APl Index value of the extended STK database command, and an

API Index of the extended STK database command has a value different from

API Index values of existing extended STK commands in the OTA specification;

an APl Tag of the extended STK database command has a value of a

hexadecimal number “FF”.

12. The IC card of Claim 10, wherein the STK database commond execution

13.

module is further configured to, after the corresponding database API function
has been called to execute the data operation in the database, obtain an
execution result returned by the database API function and feed the execution
result back to the mobile equipment through the STK active command.

The IC card of Claim 10, wherein the STK database command determined by

the STK database command determination module includes:

16
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13. The I1C card of Caim10, wherein the STK dat abase
command determ ned by the STK database command
determi nati on nodul e includes: 16 an STK dat abase
command for inserting a record corresponding to a data

| NSBY STRNIARBAR! dMmaAd ST &s‘éﬁh@%é‘?@c&@rﬂ@fé@ pbRding to a data
deleting a record correspondin 0 a data deletion

lggﬁﬁgﬁbg&mngnan STK dat abase connand for searching for
a record corresponding to a data searchi ng operation;

an RTETHaHAABES COTTRRE fopdoIayf ¥ réhrd cro%%@fagndmg to a data

corresponding to a data nodification operation;

d@fggoqlag Ag6n;command for opening the database
corresponding to a 10 selectlon appl i cation; and an

STK, fatrgh %bﬁmﬂﬂlafnﬂrfo?ls@ thd i éj?etcép@%grrespondmg to a
| c

corresponding to an exit app I on.
data searching operation;

an STK database command for modifying a record corresponding to a
data modification operation;

an STK database command for opening the database corresponding to a
selection application; and

an STK database command for closing the database corresponding to an

exit application.
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