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Abstract In order to supply suitable services to users in ubiquitous computing environments, it is important to
consider both location and time information which is related to all object and user's activity. To do this, in
this paper, we design a spatial-temporal ontology considering user context and propose a system architecture for
active mining user activity and service pattern. The proposed system is a framework for active mining user
activity and service pattern by considering the relation between user context and object based on trigger
system.
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<owl:Class rdf:ID="Activity"/>
<owl:Class rdf:ID="Overlap">
<rdfs:subClassOf>
<owl:Class rdf:ID="Spatial"/>
</rdfs:subClassOf>
</owl:Class>
<owl:Class rdf:ID="Finishes">
<rdfs:subClassOf>
<owl:Class rdf:ID="Temporal"/>
</rdfs:subClassOf>
</owl:Class>
<owl:Class rdf:ID="SpatioTemporal"/>
<owl:Class rdf:ID="Interval">
<rdfs:subClassOf>
<owl:Class rdf:ID="Time"/>
</rdfs:subClassOf>
</owl:Class>
<owl:Class rdf:ID="Bathroom">
<rdfs:subClassOf>
<owl:Class rdf:ID="Space"/>
</rdfs:subClassOf>

</owl:Class>
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CREATE OR REPLACE TRIGGER
INVOKE_MINING_TRIGGER
AFTER INSERT
ON TRANSACTION_TABLE FOR EACH ROW
BEGIN
IF DATE_TIME = RESERVED TIME OR
TRAN_SEQ_NUM > SET NUM THEN
ALERT MINING_MANAGER

END IF;

END;

Tl AEA W A FHE Sk B
5 Aelo] alza e AHAE Hmo] g 71E0)
FHE B e SHEE Holstel Az Auls
FEe F7M.

CREATE OR REPLACE TRIGGER
NEW_RULE_INSERT TRIGGER
BEFORE INSERT ON
SERV_RULE TABLE FOR EACH ROW
BEGIN
IF NEW_RULE NOT EXIST
ON SERV RULE TABLE THEN
INSERT INTO SERV_RULE TABLE
VALUES
(:new.ruleID, :new.ruleName,
:new.ruleTime, :new.rulePriority)
END IF;
END; /*ruleTime :

rulePriority : rule A<

rule AYJAIZE

>

0*/

Aul A AEN] 918 A8 A o=}
uPAIShE olof clpbel Au|ag Al geld s}
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CREATE OR REPLACE TRIGGER
SEARCH_SERV_TRIGGER
AFTER INSERT ON EVENT_TABLE

DECLARE

w_service id INT; /A8 A id
w_user_id INT: HAREAL id
BEGIN

IF ACT CONTEXT(OID, Space, Time, Activity)
EXIST IN Rsrv_Table THEN
w_service_id:= Rsrv_Service id;
w_user_id:= Rsrv_User id;
INSERT INTO SERV_TABLE VALUES
(w_user_id, w_service id);

ENDIF;

END;

Eamh TR TAre] Elol el TRt 22k AAHAR,
A, 4= A

[E 1] A279 7|2 AR
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Ul AREA} Tl 24 4-6 72 79 01 Light Al Turn-on
U2 AHE2} T2 2H 79 Z4 HA 02 TV A2 Sleeping
U3 JAN-B R T3 3 6-8 Z5 24 03 Ad A3 Watching
Al =2} T4 23 9-11 Z7 AA 04 Audio A4 listening
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Algorithm ActPatterns

Input : Transaction Database(Context Data): TCD
Output :
1 [Initialize Activity Patterns

2 For each transaction t € TCD

3 Activity Patterns = PrefixSpan(e ,58 ,S|a )

//extract

Activity Sequential Patterns

activity patterns using PrefixSpan
algorithms
4 If Activity Patterns not exists in RuleBase then
/I check
ActivityRuleBase
5 add Activity Patterns to ActivityRuleBase
End if

7 End for

the existence of searched rule in

(=)}

e @
Awl 73
oA g
Apriori &a1E|E[15]1&
AHIAE Al off AR

7hs3let.
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Algorithm ServiceRule
Input :
Output :

1 Initialize Service Rule

Transaction Database(Service History Data): TSD

Service Rule

2 For each transaction t € TSD
3 Service Rule = apriori_gen(t)
/lextract service rule using Apriori algorithms
4 If service rule not exists in OntologyRuleBase then

// check the existence of searched service rule in
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OntologyRuleBase

5 add Service Rule to OntologyRuleBase
6 End if
7 End for
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