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A Framework for Developing Context-aware Applications

KAORI FuJINAMIT and TATSUO NAKAJIMA'T

Context-awareness is one of the exciting research topics in a ubiquitous computing envi-
ronment, which is expected to create some new businesses and/or services in conjunction
with sensors and actuators embedded in physical spaces and cyber spaces. However, because
ultra-heterogeneity is one of its unique characteristics, developers of such a context-aware
application should take into account of this. In this paper, we propose an application frame-
work and discuss a scheme for handling meta-context information, which represents context
information itself, in our framework, especially an update rate of context as meta-context in-
formation. Also, we report its implementation, basic performance evaluation, and discussions.
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Fig.1 Conceptual diagram of proposed system.
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Fig.2 Layered architecture of context information and
node.
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Fig.3 A conceptual diagram of TimePrecision.
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Fig.4 Definition of context extraction information.
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Fig.5 Internal block-diagram of the CEG and

relationship between external components.
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Fig.6 Relationship between a trigger of event and state updating communication path.
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Fig.7 Example of context extraction rule.

1 : Subject Sb = new StringSubject(
“Fuji's Umbrella”,
“NOW”,
“home” );
2 : State Stl = new StringState(“forgotten”);
3 : Context C Stl new Context(Sb, Stl);
//- RE#&IZc_st2, CL1 StLl1l, CL2 StL22HEE ----
4 : Condition condl = new Condition (
CL1 SstLll,
new AND(),
CL2 StL22 );
5 : Context[] tl = new Context[1l];
6 : t1[0] = C_st2;
7 : Rule rl = new Rule(C_Stl1l, condl, t1);
//--—— FEHEIZr 2t EE -
8 : RuleTable table = new RuleTable (C_Stl);
9 : table.putRule(rl);
10: NodeInfo node = new NodelInfo (Sb, Node.CEG);
11: ContextEventGenerator ceg
= new ContextEventGenerator (node,table);
12: ceg.start();

08 O0Ooo
Fig.8 Sample code.

: public abstract class TimePrecision{
public abstract double calcTotalTimePrecision();
public boolean morePreciseThan (TimePrecision p) {
if( calcTotalTimePrecision() >=
p.calcTotalTimePrecision() ) return true;
else return false;

}
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Fig.9 Abstract TimePrecision class.
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Fig. 10 Measurement section.
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Table 2 Measurement results [msec].

tprop | ldec | tcomm | tcal
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Fig. 11 Relationship between number of node and arrival
time of event.

July 2003

000000000000 Ctprep U teomm O
gobooooobooooboboobbooobo11ogo
goooooooOoobooblloboooobooboobooo
0000000 nO 2,300msec) 0000000 OODO
ood

0000000000 00000 n=10tprep =0
000 teemm =000000000000000OO0
goboooboboooodoooooooboogoooon
gbobooooooooooooooooooooaon
goooooobooboooooobooooooon
gbooooooboboooooooooooboooo
gooooboooooobooboobooooboboooobooo
gboooooooooooboooboooooooboo
gooobooooooooooooooboboooo
gooooooboooobooooooooooobooo
goboooooobooooooobooooooboooo
gbooooooooooooboooooooooboDboo
oooo

6.2 DO00OO0O0OOOOOOO

goboooboooooboooooooooooooo
dooooooooooooboobOoOoooboObooOoo
gooooboooooooboOoooooobooooo
gboooooooooooboobooooooooo
gooooooooboooboobobooooooooooo

goooboboooooooooooooooooo
goooobooboooooboobooooboooboboboo
J0o0000D000 TimePrecisionOOOOOOO
gobooooooooobooobboooooooood
gobobooooooooboooooooooboooon
ooo

03000000000000000000 Context
Toolkit(® 00O OOODODOODOOOOOOOODO
5.1.20000000000000000O00000
obobooooooboobooooboooooao
gooooobooooooooboobooooobooboooon
goooboooboooooobooooobooo
0000000000 Context Toolkit OO 3.2 00
goobobooooooooooooonooood
goooboboooooooobooboooooboooa
gbooobooobooobooooboOoooooobooo
gobooooobocobboooooooobooobooo
gooodoooooobobooooooboboooo
ooooooobooooooooo

goooobooooooooobooboooooon
goooooobooboobobo sobobooonoo
0100oo0oo0ooooooboooooboooo



Vol. 44 No. SIG 10(ACS 2)

oooobooooooOoobooOooOoOoOooOobOOobOoOooOooooOooDOon 117

038 0D0DDDOO0OD0DO00D® 00n000D00Doo0o

Table 3 Comparison of work between proposed framework and existing one 3) in
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