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METHOD AND INTEGRATED CIRCUIT CARD FOR MANAGING THE
DATABASE BY INTERACTING WITH THE MOBILE EQUIPMENT
BACKGROUND OF THE INVENTION 51. Technical Field The present
WYENISD 5 3iSpigEresRIbPLIBROIR Mok P (1Y) e Al

TG ESRE FOR aAc NG THr

communication field, and more partic

eqDATABAS BPBRtENdaiaReSEIN G Wi gieied RIerh BF) PO B e NT
an SIM application toolkit (STK). 10 2. Description of Related Art = As a

kind of devices for secure storage and secure operation, Integrated Circuit
(IC) cards are widely used in a lot of fields including identity authentication
BardlivaiRdiddDpeym ERBWNVIRYAIbPMNent of the IC technologies and
the market demands, the IC cards are made to have increasingly higher
lpg?Fé?Mﬁ%E!@é Generally, a high-performance IC card has a
hig @Srformance Central Processing Unit (CPU), a mass storage and a

high:§pE&eP EBMMURRLBT AP, @ SRS CahteridsnErcHposdeatiBEM) in the
COS - to give full pl t dvant f h

e Lo TAEHL A o AL B e igh garibRafite 2 mobile

edf SRR @ THldasking faalime Qﬁgn%%pa%@t.g{?cﬁ%sﬁﬁ(f% 29 {hrpugh an SIM

Implemented. The multi-tasking rea perating syst ncludes
aﬁg[@aﬁ@gwkﬁe(.gw_management and a file system, and a plurality of
tasks, with the conventional COS being one of the tasks in the

2.parépionatR éaceddaaferating system. The task management
includes task creation and deletion, task dispatching and task
cormaicatioh dehecilefsy sternrsuppongs thedfile darmapef R lnesRated Circuit
FAT16 or FAT 32 depending on size of the storage, and also has a file
(Iepesiatsrensterised pasragdanetens, fitlidn indludiog adahstyinuthdidication and
system application programming interface (VFS API).  As described

U36H08 maKpeRorma eI mathtotigdenmetasipssapgothe market
d storage atgd ratioaof mass data, anqjlgen the other hand, simple file
CBperations how ha $iléd to 'BafiEry the R HIrdHERE B8 abselsta performance.
iegtions.in tenni d ' C tl .
GRS AR St NN UL SO0 s
Uﬁw@pmsbgrﬁigs@@q&a%@_%%Higﬁt@éﬁga@@ﬁ%@mwﬁ%&fyé em

application programming interface (DBMS API), which can greatly improve
theTperéoimantienanaass dpta-ang atioRrDTIIH PhIC GUTRIRALAHPRAT play to
a database is called the database IC card. In the prior art, no database IC
theaadhasdgesnceppliet! thigiopitefequipment@0c4ragbilElpionas); thatisdR of the
_say, the existing technologies fail to support operation and management
higlhrpeataabasecof an sardard byal tntsikerag uimhémcCopsedqeentystmobiies been
equipment users are %reatly restricted in the ability to maintain and search

ImpleRsReHatal 15 RN ARY-Om T HPIRaPRR TITIEm 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
FATI16 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

programming interface (VFS API).
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Embodiments of 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

intefactingoniti dhgomabile oripseefiio shpodtheabilitnakihadrgiiewhich can

equipment user to maintain and 20 search for mass data. A method for
sappiézcarerig nandgepe daiabaste iy dntelaetmpdithontbbiletequipareht simple file

comprising the following steps of: interacting with the mobile equipment
ofrecuigman ST R actifei kuhimanidsty cheans auirs meatatinms haliorppligations in

mobile equipment user; 25determining a corresponding extended STK

teraraaEbabriRfs st SRIHENS HRE- dati speRatidsrdrpBtRA apgance 1C cards
calling a corresponding database application programming interface (AP ‘
O BB Bt B DB AL opso i with o
tabase API function indicator ied: in.t T. .
s e T SBr E Shn e Ga M SREL s AP,
\%?%kearﬁg@%?' igyrad ta storers Halabash m A Jalabase fHABAIEMENtind of 1C
module, being configured to manage the database storedin the storage
JedulepseapdinttaAtatbasa i fHediaabasdIUrdaed comprising.
an interaction module, being configured to interact with the mobile
equipnmast phiotight an & Txtaletive Komarantad Gareis igrdadbaseobile equipment
command deteiiination module, being configured to obtain data operation _
(imfoHatiomooks) ugkatofstie sagbitheequiptmtvhtedagtesaeibtonsogiert operation

and to determine a corresponding extended STK database command;
and management on a database of an IC card by a mobile equipment. Consequently,

mobile equipment users are greatly restricted in the ability to maintain and search

for mass data.

BRIEF SUMMARY OF THE INVENTION

Embodiments of 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)
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an STK database command execution module, being configured to call a
corresponding database API function to execute the data operation in the
database 15 according to the STK database command determined by the
funBtiwatabase tothmanth dereratination throdalebase tecatdipade Apjtabase AP
function indicator carried by the extended STK database command.
funaBedriidipesce bBHMEN IS Bkt ent ndiettiors weElBat e IC card

executes an extended STK database command after obtaining the data

opshafiofi@8 IRTIMRRESEOHRE MBI BRASHENt user and calls the

database API function. while executing the exte TK database
c&ﬁfﬂ?ﬁ%ﬁ m%#blﬁm gﬁ_n& %cﬁ%egr{%‘ilrgaé;gnod Sr%é%\(gg%%g?%gesa’atabase qf the IC
cardyifirough the STK s realizss ey accamplisiao e (HRsYon®E database

allowing t%e user o-éthe mobile equmenéo maintain and search for

stofeass %%%L%émm@%@e@mm@m&mﬂ M ead fyising the STK

technology in the prior art;  Fig. 2 is a flowchart of a method for an IC

caffldigunbeaesmpgataiRase by interacting with mobile equipment

according to a first embodiment of the present invention; and 5Fig. 3isa

black sliegratimoterdiGec drelfigr snafigyinel s anstrase vitintdacaabileiauipment

mobile equipment according the first embodiment of the present invention.
throwEhran ST DESORIPMOREE THE INVENTION According to

embodiments of the present invention, the IC card interacts with Othed biai
maBife i iaHRRAITOERERN ST So BN RAHgured to obtam
operation information.(e.g.,.data operation information related to. sayi :
oo e g e B 08U Gyracion
database co ccordi ioriAf ' .
P LT i R SO g0 i

databaggcommand. ThismaanagemansanghonsTatioenip tiodaabageto call a
can be realized. Hereinbelow, a brief introduction will be made on the STK

coteshnalanys datahemabileeomoi riceliecuirdiriniatll basiatsenvicethe database
and value-added services provided by mobile communication operators

acégeiha subsbeb&TEendsyabadule gamiandardyiasmivaifiebCohem&TK  database
subscriber identity modules include SIM. 20 cards used in Global System

cofonMoBilieComimaitcatiordibsamyibadieb sarfshtijupstipe gpicator carried by

teithinals (GSM mobile phones) and SIM cards support the STK function.
thggxtenAans EF PRSI GQIARSperators can provide the users with

T, PSS LR AR e e 1 e
SRS AR CRP RIS AR G o

in PGB ISRt Hﬁf‘c@gl%aéa%wémg%@-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

3



10

15

20

25

STK is a kind of small programming language, i.e., a kind of tools software

for developing value-added services based on an SIM card operating

system, and may be understood as an SIM card active and interactive
intQREIRINGRYSaRudsrived fiome dhe wrignabSM card Rassivel Perating prior art;

system. The mechanism provided by STK'5 allows for interaction between

arFapplicatiantin e siVogagdasthoimobide eguiimentiMic) supperding daeabase by
. application, i.e., supports active sessions between the SIM card and the
intenattitecequthnesbiEheq@ibncand scqpditing the Skt tentbmiogyconfothespresent

to a series of specifications including GSM11.11, GSM11.14 and
InveSM308] in this way, the SIM card allows the STK applications in the

card 10to realize more services. _ Fig. 1 shows a process in which the

mbfe3etfuiphiesk tHEEa5e s BATEVR TRdRICTIMBSHMarPETARRS Sixinteracting
.card by using.the STK techpology. Step S101: the mobile equipment .
Wi R SRR A PR, LIoF SRRaT60" e B iSar invention.

responds to the mobile equipment and sends a status 15 word
SW-0x91XX to the mobile equipment. The status word SW-Ox91XX ("XX"

tesd i d) represents that
i ind gt iaah i N

e active comma Step S103: after receiving

- thestalusinord SN santbybiea aMiBesdiithe mebite eakinmericts with

learns that an active command is to be sent by the SIM card, 20 so it

theandbigeFeicihensamandiginfainBiig abd cardohahthel StVdtarincdata operation
then send the active command. Step S104: after receiving the Fetch

infemiatamd ( the, SiMcapt senchthefaotie comeleied to twvinghited deletion of data)
equipment and also sends the status word.  Step 5105: the mobile _

ofghaipmbitracassesthscicivéleamaranadndtSirEceniabasereapramsitaccording
the specification to which STK confolins, the mobile equipment can ,

10 e iR hePseaveTE SR RTERBIEN LIS AR IBINFEa A A it K Ghdaipsge AFT function

process the_actiye command. Step S106: after processing of the active
o BRI o o G T o B SIS S BT ARG Sl pe om the
datp }gggescl;%nggédﬁge{ﬁ%gg. a}{e%'er?ﬁ ae"?v? Sgo{fél%fc Al tions&%ﬂ %JeOZﬁade on the
afterreceiving the processing result, the SIM card sends a response

gﬁét{é%mggg,‘the mobile equipment.

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.

4
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If the response status word is SW-0x9000, then it represents that the
interaction process of the active command is completed. Otherwise, if the
response status word is SW=0x9IXX, then the SIM card notifies the

AEhbe S RN TG HEHE SN 11 HApeacan o I Tugd o e o

in

oo e TS RIS 0o SO B i oy

e equipmen play atext (Displa comm

be SRHDGSSE! InPYiiion 1he frRils RANRAER {C ehitaub & ormmandiird from
getting a key input by the 15 user from the mobile equipment (Get inkey),

the DEMREAMNOIRHAY:eMR) BethayelvkinenshSaivghdeast) @ovided by STK

command to install application submenus (Select Item) and so on.
alldecofding igetaethasibeonsaands papyitiedtignthmspbeifisiiibneshé Sivl mobile
card can actively notify the mobile equipment to accomplish the functions
equipdisplaiiy supxogotinthe esehpiienselsctisyRPAEhadpirstaas between
like, 20 thereby realizing more functions in a more flexible way. Table No.

theGSMh 1camlagtide Bsminahtls TORPRGText 2Ge Mk&is cinppiiing the STK

More Time . . . . ‘
technology conforms to a series of specifications including GSM11.11, GSM11.14

and GSM03.08; in this way, the SIM card allows the STK applications in the card
to realize more services.

Fig. 1 shows a process in which the mobile equipment processes an active
interaction command of the SIM card by using the STK technology.

Step S101: the mobile equipment sends a command to the SIM card.

Step $102: the SIM card responds to the mobile equipment and sends a status
word SW=0x91XX to the mobile equipment.

The status word SW=0x91XX (“XX” represents the number of bytes in the
active command) represents that the active command has been prepared well.

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
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5 Play Tone 6 Poll Interval Refresh Setup Menu 9Select Iltem 10Send
Short Message 11 Send SS 2 Send USSD.. ......

active command.

Step S106: after processing of the active command is completed, the mobile
equipment sends the processing result to the SIM card through a Terminal
Response command.

Step S107: after receiving the processing result, the SIM card sends a response
status word to the mobile equipment.

If the response status word is SW=0x9000, then it represents that the
interaction process of the active command is completed. Otherwise, if the response
status word 1s SW=0x91XX, then the SIM card notifies the mobile equipment to
continue to obtain a next activ'e command.

Active commands defined in the GSM 11.14 specification are listed in Table 1.
These active commands may include a command for instructing the mobile
equipment to display a text (Display Text), a command 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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What listed in Table 1 are STK. active commands, through which the SIM
card can interact with the mobile equipment. In addition to the STK active
commands, some basic SIX commands and 5 extended STK commands
are also defined in the OTA (Over The Badlspkcification. These basic STK
commands and extended $TK commands ageqatiysed ggrn%ecr@ﬁ%grgjs
the SIM card with [the mq)blle equment butlgglig q%q({o commonly
used API functionsof soye Stvicards resp H/(fl tg facilitate
programming of seme clg,mmon STHK ”p‘pliC"Gi)i"ni gevelopers:
10However, no cammand-fer-executing dataBabe Bitrations is included-in
the existing extended Q'ﬁ’l( command (nc Q QWIEH}FQI%|P 2),soitis
impossible for the develépers to_program ST

operations. To solve thi$problem, a set of eXteldséEST commands for
database operations (as/shown in Table 3) iRpfossdied in this embodiment
of the present invention.gThese extended 1558 tagaase commands
are also not used for interaction of the; SIM casgewithdhe mobile
equipment, but correspom‘i to APTfunctions ggrgpmq\@gg@ééons
respectively. Thus;the oielvelopers carn now géﬁg@ eextended STK
database commands-to qugloull STK appu\, uuawgﬁuauaac
operations and managerient—Fable-2 indeXNBof AR fitnctions
Extended STK commands OxQl Page'Disp ADN 0x02 ADN To ASCI

Ox03 ARG APMible 1 are STK active commands, through which the SIM card

can interact with the mobile equipment.

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) is 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.



Ox1F Send 0x20 Read Binary 0x21 Read Record 0x22 Select 0x23 _
Update Binary 0x24 Update Record 0x25 Extract SMS Data 0x26 Verify
CHV or PUK

Table 2
Index No. of API functions Extended STK commands
0x01 Page Disp ADN
0x02 ADN To ASCII
0x03 ASCI To ADN
Ox1F Send
0x20 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
0%39 (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, ie., the TLV (Tag Length Value) format.
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commands Ox37 Open Database (for opening the database) Close

Database (for closing the database) Ox38 Ox39 Add Record (for adding
Exeenddd toothendatabafé)eOK3X format include three sections, i.e., an API_Tag, an
API Length and an AP1 Value.

For an extended STK database command, the API Tag has a hexadecimal
value of “FF”;

the API Length represents the number of bytes of the API_value;

the API_Value consists of an API index number (API_Index) and a plurality of
parameters (Parameter).

In principle, the API Index may be assigned any value as long as it is not
identical to the index numbers API Index of the extended APISTK commands that
is already used in the OTA specification. In the present invention, a preferred
scheme is adopted in which values of API Index of the extended STK database
commands increase in sequence from the last extended API index number (ie., a
hexadecimal number “36”) already defined in the OTA specification; 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 APl 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 COmmandé
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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Get Record (for searching for a record) Ox3B Get Next Record (for

searching for the next record) Ox3C Get Record Close (for terminating the
inquiry) Ox3D Modify Record (for modifying a record) Delete Record Ox3E

S HEr arEgAL el rivoreyrehingflssuietamemies Soalgestwpbne oBgmiuse there may
spe s to extend the STK database commands, and those skilled in

b%ha ajr?%ﬁ ARSSEAERY B PRAISMBEsS Bistmmands wibther wags. low if the

The extended STK database co ands sh wn |n Table 3 correspond to

CrEPAIP AISREE AR &?oﬁE c]c§n1sc§ MG edteridd card that
L\%%M%a%dsdgﬁ%%g Inthe; %T%ggeglflr%ast glrl]f'a! tshe%r-g 1nga§TLI<? gpphoatlon that

lue) foiniat
supports a database is programmed by the developer using the aforesaid STK
database commands, then the searching efficiency will be greatly improved when
the restaurant searching function that supports a database is used by the mobile
equipment users.

An embodiment of the present invention provides a method for an IC card to
manage a database by interacting with mobile equipment. As shown in Fig. 2, this
method comprises the following steps:

Step S201: the IC card interacts with the mobile equipment through an STK
active command to obtain data operation information of a user of the mobile
equipment.

The IC card interacts with the mobile equipment through an STK active
command to obtain data operation information of a user of the mobile equipment.
Specifically, through an STK active command, the IC card sends a menu for
selection by the user to the mobile equipment. After 2 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 obtaning 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,

10
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Extended commands of the TUV format include three sections, i.e., an
API_Taa, an API Length and an APl Value. For an extended STK
database command, the API_Tag has a hexadecimal value of "FF"; 5the
thePis LlengxtienapteSATKS daeabusshemoibitebat thenddsirglue S TRNEMhands for
Value consists of an API index number (APl _Index) and a plurality of
regzhrgmetersi{Rapmeteryo STKpepplpletitwe dRidigexsmay keBssighetkse simple
any value as long as it is not identical to the index numbers API Index of
STikecexpsneiets Apr spdisgnmdndstinat i sstalemipisddin dper@tions. However,
specification. In thegresent invention, a preferred scheme is adopted in

as hieAdad iR ElordREA D Adex R thendx R sty e dakmisasb adimenipgd the present
._increase In s ce from the last extended API index number (i.e., a .
YR ci#ﬁ%leﬁﬂj PB4 I?Qati? RREFINIRY o sfetificaticsrpading STK

ind AP t the h decimal b
oo S e R B e e
is 1@ ABKUNGHRRS I%fcdjﬁfrsptc@W@I@%ﬁ%@@%%ﬁ&%%ﬁ%@dm Add

database command, a corresponding database API function can be ca

- Reacearding te thaBBLundetvalbe ahthe ST dstakaseommeansme database. OF

There may be either no or a plurality of parameters, each of which may be
coarg@candtantaiia datidiise cohorardingeto shecdh \CiormakipatiategierSomebody”
may be carried by an extended STK command, Therefore, different STK
meabihesaieshmtmis womespbrdibRifferdrisdatatraseesd®! functions and
the stg)arameters carried in the STK database commands are just

parafieterd df thdeB i FrissRAeBE e AePReR(SAK Thriebers SPrmMand is

application developers can program specific STK applications that support ,
ewﬁwéﬁaéﬂaa&%?&ﬁ@%%%ei% 8 PRI BHRGASE cBnARSMeP e} operation

example a de\ﬁalod) rmay wish to provide mobile equipment users with
mana 39} oxixt & %a{l;}qas e :
an application tfor searching for restaurants at a certain place.

B | t i icienc Id
T8 el o i, o

be very low if the ¢

cortewsyetiibanaleheaw Kat SUReads & databasedsdrerrany aLegtayr fillex value
y

searching STK application that 5 supports a database is programmed

cathez detveldperensing Hie STkesaidiSEK detabasricommangdsciied therameters are
searching efficiency will be greatly improved when the restaurant

logdadching fuaction¢bpoadppprisaliatalsaBe Siustdbatverdotyleo the parameter
equipment users. An embodiment of the present invention provides a

sepitna fheahie: Caldasauigthhndbeacaieanade i kintntabing onthmand, thereby
mobile equipment. As shown in Fig. 2, this method comprises the

ACRABRIRTSEPEC OBEREID LRHETCIRRRAIRelHcRtiath R doiReTations such as
ngEMRPTLUh S ST st command o Pl SO RN 4 o e
dav[\g%haggg mobile equipment through an STK active

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.
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command to obtain data operation information of a user of the mobile
equipment. Specifically, through an STK active command, the IC card
sends a menu for selection by the user to the mobile equipment. After a

T htelT isaselectechbylbe et dhe S3oii eoeis PROBMSSHEAS thént.
selected menu item to the IC card or sends 20 information inputted by the
usehtoethib tdicaedtsofthiat theedehcant ati @btpio théedaia dPefatidfor managing a
infoimation (e.g., operations of saving certain data, deleting or modifying

datatdsef e inforiletisquipitiemolside. Tk pswell. kAsveheovthoserskilldd the IC card
the art, so no description will be further made herein.  Step 5202: the IC

CREYr g&fe ARiNBE TGt URC dWE A p oy Bt St STROMRAEG el etermination

co according tq the data operation infoiniation of the user.  After

A st R T ATTaR 41 16 LA B IGoGa Y S latabase AP
h e_user wants to delete or search for certain data, In the

r%gr?o%; %%{Ptlghglr]e is \é%%x g%é@?é@%%é?agassgrggr%II‘HSF?H}BN some simple

SThorymangdzipsJeading-and Witng feSa30md. Peog)ﬁﬁaig?f%xglfé%udred to obtain

developers can only call these simple STK commands for readin
dwHtIBESHASIR exnestimdain apaiRlionshilewaYSr A2 & 1889e% 5 Kthe interaction

database commands are provided in embodiments of the present 5

niodeindi G ithe: T Keapplitation develdedr STV dambaseconespading be executed
STK database commands. For example, if the data operation information

aehidintpeutes #ate agdratitamefrevoticot Sdhmebeey”, then the STK
database command Add Record can be called to write the data
"SofisbedyLiffsthashapreirias e otiesurse dasti®S T atarfigased to execute

(55 RSB A 3 At AT Bt CCNUDER gher K database

AR BLLAD S A Holon 6 a LSO dpepayopndea ST database
:When di ded ST

o e R e A IR R R Cabase

nildRctions isicalles-aeoptng %ﬁé%é%{im%ﬁa%%ﬁ%%%% é%%tﬁét%%ﬁggase 305,

STK database command; and associated paramete into

Ta IS TR0 ARG Hatabase AR Etaetiapresoriing 303he RRGSHEISEEHOR, after the
of the API_Value carried by the extended STK database command,

dirtebelby atBdnfplibingyttieas peratioplohtde thatabpsatiorothed wettlsgement on the
operations such as 20 inserting, deleting, modifying and searching for
dasrhasaribé pebteimen onatieligatatraderSwmeddy: the datehadesdRisfthection and
execution result to the mobile equipment . When the extended STK
sgBtibsseresHIRaIE T K tedhtem abidecestrE B0 NG iR brssaarotumaibHe 301,
is called to accomplish operation frgrr%algéagement on the database. Once the
e

correSHEHiRgG dperAiBAtHARRGeRte O RESTRta FRSE R Eonisietdapyhe IC card
e@gcg%rgeggoenqgr}%ggtgj;}?e @5{3‘;‘1@0“0”’ an eifegﬁgion rtesult €., tr% .

S5RGBT S cBeds, TRESa3 T SRR BPRPafo AR 11#5) GfifpgPeration
ifé%&l#gr%%%?-rgf Hiet%c!gﬂ%aéa\fw&ﬁ ee KRR rﬁqseugat%%g(saen}?pfl%uncﬁon 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.

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

12



An embodiment of the present invention provides an IC card for managing

a database by interacting with mobile equipment. As shown in Fig- 3, the

IC card comprises an interaction module 301, an STK database command
stapatelontnatioh in medube 302 naodfikedatabate eapamdnsh exacatiRRomplished by

module 303, a database APl module 304, and a database 305 stored in a
assporaige rhediNeare Toaisitic daabasprogramantideterogratiommodidestored in a

302 is configured to obtain data operation information of the mobile
CogiRHThaRedaklenEAT e IMredEeroAuvd A BOR dRIbMmineagnetic disk or a

extended STK database command to be executed 10according to the
Coﬁ}ﬁi’écégé?gtion information of the user.  The STK database command

e tion module 303 is configured ta execute.the .extended STK , ,
AL SRR R B SRR GRRRRCE vnsrar mventon
It Qﬁéﬂf%‘éngﬂg{é&‘&%ﬂ'%lf’é?%ﬁﬁ%‘%&%ﬁ%ﬁﬁg%&ﬁ?%drﬁgﬁlgé’“r%% 2%y those

command, call the corresp Unction from

ofdgtahnse %Ei'ulWU%3%%QEQ%E%H£%&H&GEEQ%‘rﬁ{lqg%gs of the present

management on the database 305. The STK database comm

inexetutipaniedyle Bedds aisereosfigiechied aliedithentlatabrse ARl fall within the
function has accomplished the operation and management on the

scdntabtites 305 afitairvemtiexecution result returned by the database API
function and send the execution result to the mobile equipment via the
interaction module 301. 20 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 25 accomplishing 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 steps
described in the above embodiment of the method may be accomplished
by associated hardware controlled by a program. The program may be
stored in a computer readable storage medium such as an ROM/RAM, a
magnetic disk or a compact disk. 5What described above are only
preferred embodiments of the present invention. It shall be appreciated
that, improvements or modifications may be made by those of ordinary
skill in the art without departing from the principles of the present
invention, and any of such improvements and modification shall still fall
within the scope of the present invention. MCSLLP CLAIMS 1. A method
for an IC card to manage a database by interacting with mobile
equipment, comprising the following steps of:

13
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interacting with the mobile equipment through an STK active command to
5obtain data operation information of a mobile equipment user; MCSLLP
determining a corresponding extended STK database command

C136E0fding to the data operation information; and calling a

1.

corresponding database API function to execute the data operation in the
datahase aeoerding toadatabase ARLRINCtimipsicatyy 1Rgawies in Wieh mobile
extended STK database command. The method of Claim I, wherein the
exiguied-sl K daiahisise chmfodlacvis: gfsaciormifit determined by the OTA
specification. 3. The method of Claim 1 or Claim 2, wherein the extended

STK daédrass mpmianbecompisesyuparcsrikgarabage Tokmeimdcfopmmand to
inserting a record correspondin% to a data insertion operation; an STK

dRhFHBeIabn G RS BEIREMATOFeeERITBERES S HHG S8 Ud8ta deletion
operation; . . an STK database comman searching or a record .
corresp%ﬁ?fﬁ%nt‘@% BGPATE St Wéb@gﬁg%mﬁﬁé#ﬁ%}g@né according
command for odifying a record carrespqnding to a data modification

opttg,\)r%arlﬂ%ﬁz)rél3| ;a{a %%egl{ kg%é a%ggglea %8%r§§§d for opening the database

Co”eSQ%gl‘%%g 10 aselegiaapplicaan ands PTG dRtakass ccute 4the data

comman closing the database corresponding to an exit application. 4.

Theprathad of Glaimidtawageeincapmiftliol a8 of therexigadedS Tnction indicator
database MCSLLP command has a value of a hexadecimal number "FF".

Thexmeihod bk Claien @edr TNt 4t abviner @icram AR, Index of the extended
STK database command has a value different from API Index values of

2. exiBlingresttentietl SRk dmmbedinthhec®Eadsdebifikatatabase command 1s of a

format determined by the OTA specification.
The method of Claim 1 or Claim 2, wherein the extended STK database
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.

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

6. The method of Claim 5, wherein the database API function indicator

carried in the extended STK database command is the API Index value of MCSLLP

the extended STK database command. 7. The method of Claim 2,

CWM%S@Y%@ Beh%*ﬁé?&i@é‘étmg&iended STK database

T TR B CIRCTah 9 B SR iy s Eo B R ded
API f I di h b jop indi

SR Scon e tio o e e AT RSO BB o

o T B N s

nction indicator carried in the extended STK database

TERMRAH ardiaading fRa@maieratiesexiandachSéndatabags carried in

command into the corresponding database API function. 9. The method of

tielaimehdeutRancempbsitgcaftenind ¢omespardingidatabase ARhiuegtianied
has been called to execute 20 the data operation, obtaining an execution

SrERUliaabasedoythe database API function and feeding the execution
result back to the mobile equipment through the STK active command. 10.
The |G ethetiforimOhileeduiprhenticanpAdihgVal storperemedulscbiing of the
configured to store a database; 25a database management module, bein?
cxteriidpiaiis drinbese LRIMRGINhEREIEPAEANH I S1806TAeR PAGHuIRICT or at least
according to a database API function; and further comprising: MCSLLP
OFR PREFIFISHh module, being configured to interact with the mobile

TFQLPIERL tiouglh 20 ST scive Commapd, A ST JaS0aSS, AN Bkbace
API function according to the database API function indicator carried in the
extended STK database command comprises:

calling the corresponding database API function according to the database
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 to 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, comprising:

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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obtain data operation information of a mobile equipment user via the MCSLLP
5interaction module and to determine a corresponding extended STK
database command; an STK database command execution module,
beiny contipeteentonsaildGobespbnaingigutabase APetasttivhtto élxectmebile
the data operation in the database according to the STK database
cgBiRmeHdbBER AR P by tAEIS TR ABHEMAse command determination

module and the database API function indicator carrjed in, the extended

o R DT o AT G P 48 S, rahnured to
tended STK database nd determined. by the STK database _ .

R R bl RIS, via the

isRegicaion. &d leihedalbasemar] %HH%%M&@%&?&{H@@ grtRedatabase

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

database command has a value different from API index values of existing

extend8d 1S s tabaym aodsi i thiee®ddu specification, boiAP TodAguttheo call a

extended STK database command has a value of a 20 hexadecimal
camefpemEpg HztatessCABIdBnCigim 10, @iserdin the STia depateisen 1n the

commond execution module is further configured to, after the

dagrhasporrrnE g bR sE AP SatRbAES I5eBrRaNd el erainng e dagaSTK
operation in the database, obtain an execution result returned by t .
oo AP A1 e BB e i o, S AR A o tion
.equipment thr h.the STK acti nd. 13. The IG card of Claim 10,
R e T ST mtmbace

0

1. fﬁ@f@%@&%%&@%@p%@é&ﬂuq@é:exta{a%'_ K §ataliang, com grl?}ﬂﬂqand

r inserting a record corresponding to a data insertion operation;
Rl Hriabase epmmand fesdpleting aniaeatd casrespandiog 9REM@ is of a

deletion operation; 5an STK database command for searching for a record
foernasdendimgnedsby the OTA specification; and
the database API function indicator carried in the extended STK database
command is the API 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 API 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
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.

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

the STK database command determination module includes:
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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

10s=lestith dppheatargranthnddioiSiikaatgbase cordnand $poathsiggdhedata
database corresponding to an exit application.
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.

17



