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Abstract

Context-aware systems provide proper services for the user according to current contexts. However, it is not actively
deployed in our daily lives as expected, due to many concerns including occurrences of exceptions. C++/C#JAVA provide
exception handling facilities for desktop computing programs, but context-aware system developers might feel far more
difficult to make use of such general facilities, because it is hard to decide the timing and position of exception handling
with various devices engaged. In this paper, we propose an exception detection and handling mechanism using device
semantics and Aspect] so that it can constantly detect a large number of devices to allow the programmers to detect and
handle exceptions with less burden.

Keywords : Context-aware systems, Exception handling, Aspect], Semantics
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Table 1. Command set of devices.
Device Command set
Light {turn_on, turn_off}
Motor {set v[0<v<180}
Music Player {play, pause, .. stop}
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Siigmoi[turn_on] (env lighty;) = (env lighty;)[on/switch)
Siigmoi[turn_off] (env lighty)) = (env lighty)[off/switch]
Smoworor[set V] (env motorg;) = (env motory;)[v/torque)
Swusic piayeror[play] (env music_playery;)

=(env music_playery;)[PLAYING/status]
Susic_plaveror[pause] (env music_playero;)

=(env music_playery;)[STOPPED/status)
Susic_playero[stop] (env music_playero;)

=(env music_playery;)[STOPPED/status)

IV. AI2E9| oln|Ext o2l &&

z
>
L
10
07
RrL
|-II
Loj

Aol 1 D: Actions x
(Actuator — DT))

time x (ContextTriples X

—

L

Actions x time x (ContextTriples %
(Actuator — DT)) & A Al2=gle] ECA f&ol4 o
el gl jst oJu] Frolu 4 Fush Ay
£ ALgatel Tt ol geld.

(a, t, (rs, dt) ) D (D, t+At, (rs', di') )

i) a7]' /\18£7] ac94 016':] Uﬂaﬂo]cﬂ Uﬂ,
d W, Ars a7F SEHZIHA 288 AZROIH, di(ac)
= (d, i tr, dt'(ac)= (d, i, tr, ss, ¢s') &
24 gule B4 g naEc @A) ARdolEE 1
Bl s ao) GO dal p2AE Wa A
S EPEERERE 489 A ey,
#3he triple ol

i) a7t a0 W At

ss, ¢s) ©]al

= <
=
= Sdevzce'—

a, ., an°] B5 45 7|7}
A QW AZFOIH (q t, (rs, dt) ) D (D, A, (
rsi, dti) ), (ax t, (rsy, dty) ) D (D, t+AL (rsy, diy)
Yooy D Car t, (rspy, dtey) ) D (DB, AL (rsy, dby)



94 SEOIX| AARO o2 X2 XtE
y ol Adsle ASE TIth (H]F7|¥e] e 1
HalA &=t

DT DE dAEHoR Aad Aotk

2. 0| 2| (Exceptions) atg

obx AFFEo] B =EME sfdzte] Ho S ¢

sol, ml2) 1%® BAA
o PAete] o)F a9z
Aol esl= Aa7le] A5 o
AgA RE 5 TOE o fEE

M Ag7leA EdE

sy

<

S Sen: ac — value
g1l dA s
5k =z Exhsﬂ‘_:x]
xH‘SP\:}jl 7}24 3=
58

3}

HEgkgit). of 7]
@_’_ I~

21 T
o], Sen 1 TS
A 2Elo| A Y] sol=

o A el

AR e CurrentState(dr) & 2

g5k Aol it o= gho] ¥

nol Aol dAstA e =

, @A A9 delEE Uehli=

FH] acoll Tk AR o] FH] K o] A]

A o, CurrentState(dt), Sen(ac)’} TFE W& o

Ek 7&?‘] gt

|
= £

1

ool

D

O_u
rlo

from N
=, e I
N
~
212 (v Mo my

o
N
s
bt
hins
ol

o2l
=
29
=
>

o
2 od
o o

oo
2,

B =
fn—hL

P
°
)

S
il
)
%3

1101' o
= 4

9}@

,,So] 1l

JlN

L2 2o
o

> B
@ O
st

1>i

X

—

3. Atomic &M
ECA 22 dA] A% oHE
Zo] WEEA dg HAHo] 53

R B RGO
Q‘— H}/\TOE /\Ehsg

At o] wf, A BT o|WE S EventFromO.=
YebATh EventFrom> “33 WstE W= o|WlES)
Jes xdaty] 9ls A s 3t old g kol
A AR Hske 3 Fejolth
e oJHES} wiXy= ECA 13 E & 21U
TEohe qrA sl e AAEN FET AL
] HIE S} AFstu|o]H

=

7] 98 ApeaTh

4~ ActuatorStatusExceptionHandler:

-

Actuator X

DeviceStatus x ContextValue — Action

= AAg o9
Ase)=s Az sholt}, CurrentState(dr)
o} rs.get<Sen(ac)

be  gelw w4

Fe T

value>7}

35 QT AZEQOf ZYLa =ElY 2
ActuatorStatusExceptionHandler= A2 448 wWakgit},
wheba A wojstar = Adv|ek Adv|e A4 A
f 9 o Ao A4 FA H6, Ave stk
Q) ool k. dlslsh WASA g ASolE B

(770)

Fo] Azt 19
LH]O]HO Context(t)«] tﬂﬁri L}E} Wold 2 it}

A9 2 Context : t — ContextTriples x (Actuator—DT)
A s AgAoR AHeoHt)

1) el dlo] & Contexi(tg)
{Initial RDF Triples, { <ac, dty | ac € Actuator, dt
DT, Status(df) = fourth(df)} > ©lth. 91714 dre] Y] WA
QAT start state©| Tk,

EventFrom(Context(t-At'), Context(f)) =
gl Afe dAskE oWEZE  glenw
Context(t)=Context(t-At')©] t}.

iii) event set = EventFrom(Context(t-Af'),
gl A5, = dAs= oMEVE = BF, <a o,
Context(ty> >° <@, t+4, cxy @ W, Context(t+ )= cx
olty, ©, o7]X at™ {e € event set | ActionsOfECA(e,

7]

e

ii) event set =

Context(t)) #
20

Context(t)) } & L7t 7P =2 HHolal, A= a
of 48 Aol
iv) )3 22 A handler = ActuatorStatus

CurrentState(dt),
value>)o N3N, handler # @ 4 7%, o9 d3o] WA
Hodtkes orje|nR et 7HE =2 dEE b
€ handlerel| tha I FA|ZF] ArY Wl <h, t+At,
Context(t+Af) > D<@, HAHAL, ex'> QD Context(t+A
tHAF) = cx' °]t}

9l iv)E A7} nullQl 7
o p7} nulle] ohd
4% dlolE7k WetA He

ExceptionHandler(ac rs.get<Sen(ac)

F hell esf AY7)e] AR Fejrt Azt t+At—,—E1 5%
F ek,

d & 5o, ARt Aol A obFE QL= T roomg, ol =
Aehs Al aircong ol W3 ARE Thk o]
s,

Prop(aircong;) = {status, temperature}

domain(aircony;, status) =
{STOP, COOLING, VENTILATION}



20144 48 MX3E ==X H 51 M 4 =
Vol. 51, NO. 4, April 2014

Journal of The Institute of Electronics and Information Engineers

{chill, vent, stop}
A zglo] 275 7 A
3]

ol status =X

command(aircong;) =
aircong®] “§H| ZJH) o
grha @ o, FA e A

s oo 2.

<{STOP, COOLING, VENTILATION},
{chill, vent, stop},
{<STOP, chill, COOLING>,
<STOP, vent, VENTILATION>,
<COOLING, vent, VENTILATION>,
<COOLING, stop, STOP>,
<VENTILATION, chill, COOLING>,
<VENTILATION, stop, STOP>},
STOP, STOP>

A 7bo] At A 2
7} 019} chill HHS 2

T2 A

AAlA roomg ol AHEA}
A g o), g A

of Alzgle] @A Fezk SR el oa obelsh
o] WA, A= chill WHo] AT 2 aAEo] G|

7} EAsE =Y A8HE
STOPS A9J3 The AHEL
o

Aztoldt. @Al AEel

T3 T WsEA Fe=

<{STOP, COOLING, VENTILATION},
{chill, vent, stop},
{<STOP, chill, COOLING>,
<STOP, vent, VENTILATION>,
<COOLING, vent, VENTILATION>,
<COOLING, stop, STOP>,
<VENTILATION, chill, COOLING>,
<VENTILATION, stop, STOP>},
STOP, COOLING>

T AIZE Al A EE AAES W, Sen(ac)©l
COOLINGolgtH  AHdH o2 ActuatorStatusException
Handler® ZA3}C handler= 3ot} 12iy A4+
E]l7} COOLING®] oYY handler7} &% 0] of e,
chille AAZdAY T2 oo} AL 2o} chilldls 59
] At 2R AP Qo] FEE Bkl
of| 97} A SR eFerhal 74 g

4. 9

1% 1€ music player, air conditioner Z}Z}tol
ojmjx FdEolth A 9 fJEEH
ZHA Y AE] AzA A GAE FHE A FEe

sl Faen.

(771)

95

27|V 2 oeE ﬂﬂﬁar MNA©O) E7I(V) E2ZH)
DeV|ce name : Alr Conditioner ||Device name : Music Player
States : —stop States : —stop
—cool ing —pause
-ventilation -play
—natural wind
GCommands : —stop!
Commands : —stop! —pause!
—chill! -play!
—vent!
-wind!
a8 1. mulel oojRx TS
Fig. 1. Files on Device Semantics.
o ¢ ‘At A #I EEe JVM 1707
Aspect] 220M=  FEHC] HAx ZREEY O]

sourceforged] Z/H o] AP ZzEEle 9] 1
O~

19 #An] Yu|xE FA3 T bAE 7)dke] #d| 7}

gyolo] 2t AHE WA ZS A9 = 71
Ttk 1 5 A aspect’t o9& EAsto] =T

o Ae2 oA AAse F2olth Aspect]7t A)s)
& aspect oriented programming 378, Ex7F 4
St FEoA 2 n A (orthogona) 2 B ZAS
APAZD F e BTEA, A A=l %= Af
W27F gk Aol AHrEA de BAE AYE T
dE Aol gtk ol#lE AspectZ AHYse Ao

pointcuts A= 8 F2 HAI F exceptions
g+elsle] handlerE 433t Y= BoZE &)
ojelg Fde ZREES W= Florida the] 43<l
2 A28l nS9o)el ATLAS™eA g =Ex ol

70

package com.pervasa.demo.re.impl.data;

public aspect DeviceAspect {
pointcut da() : call(
AtomicAction CheckedAtomicAction
.exceptionCase (AtomicAction));

after() returning(Action handler): da()
{
handler.execute();
}
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