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Abstract In the traditional computing paradigm, developers design software to run in a fixed and
well-defined environment. The real environment, however, is too complicated to analyze all situations
perfectly. Consequently, traditional software, which is implemented only for -what is wanted as input,
often fails badly in real environment. As a new approach, self-adaptive software can avoid runtime
failures adapting to unpredictable situations. Self-adaptive software must firstly evaluate the
contextual situation to determine the need for adaptation. Existing researches do not support the
abstraction mechanism for identifying contextual problem. Consequently, they can have troubles with
identifying the contextual problem as the execution environment is getting complex. In addition, they
cannot support the expandability for contextual problems, which software can evaluate. This paper
suggests the goal-based evaluation method of contextual situation for coping with the limitations of
existing researches.
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ol A A AFE (ubiquitous computing) 73 A
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olol Fth &4 We B EH AAEC] HFH A
Azt E F A7) g FE FAEe] Bh EFch o
gA AZE0V ZAsA APy oyt ol
AL 7189 AZEY NEAEAA MRS =W
L7 Weiser?t 2ot ‘288 ZAFE (calm com-
puting) & ©]%7] falA= A Y Jlo] AZEY
o7t 222 Aok 3] wFo|rH14l

o) BAE sidsly] Hside 2 A obustness)
£ Fr)Hez FANE F AU, 2L 2ZE]
gokgde] "asich ol tg HE itz AUHE
3 A ZEg)o)(Self-Adaptive Software) 977} A1=HH
At DARPA+ 19978 Broad Agency Announ-
cementE A A71H Y 2T EYOE S Lo
Aogt v A1l RIJFHEF LZEfol= e
g Fopgo £ZEgjo]e] o EgiE FHFu YA
Yo FueEA} o UL HereZ FyAld 5 g
Z FH¥ o, 27)FHEY 2IZEol Ao IHE
WAs} (Self-adaptive software evaluates its own
behavior and changes behavior when the evaluation
indicates that it is not accomplishing what the
software is intended to do, or when better
functionality or performance is possible)
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AZEole] R JFE LA thFEe 7=
Context-aware computing(CAC) 477} glch CACH)
A R4 Context)> AHE-AE7E oJt]o] Sl=7Hwhere
you are), AHERFY] FLjo] Rdle] glerHwho you
are with), AHEAS] FHJo oW AhEo] eV}
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Aok RAIE QA3 ALGRS} A28 Abe] g
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A2ZE s AZEY F7(Software Context)ol
A Agjth LxEYe 8732 g AFH AAE
2 F4HI, °F TFAHRAES A¥4E HAEH(Con-
textual Factor, C-factor)gtz 3} KA %E—"]Ei
(Contextual Situation Monitor)e 543 HEES
U o5 dX] dHgg AT ols 94
38 de s FEEZ AR 4RAF d=dxE
)RS A ©R)7|(Contextual Problem Detector)ol
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Detector)e 733 2AE whstn
JRAFeHEA W7 Contextual Problem Evaluator)
of o3 Ao BaAHL HrlstA @k Frt FHsS
7l8ko 2 AH&He AFA(Adaptation Strategy Plan-
ner)E TAM tiAr] & HgHLE ARt A
TAAHReconfigurator)= g dAwel 43 2
AZEHOY YYE FHOE AT RIFE
A B (Contextual Problem Management)= XY
E7} old #E) ZaA22AM 24 75 484 &
A9 FHE FAst= AS A4g)

A9 17 1M doE A3 HIPEE B dAF
HAE Zleizick Zt {9l daElM B d7e o
e 7S AR
o BX o)yke] o HYFHEA BRI 7 Goal-based Con-

textual Problem Detector, GCPD)

o BH 7jgte] ] R YFFA FHII7N Goal-based Con-
textual Problem FEuvaluator, GCPE)

o FH7]dre] o BYIEA HElGoal-based Contex-
tual Problem Management, GCPM)
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Software
Contextual Software’s Goals
Situation R
18 HHE10) 918t
V7 scton unite] P FBEC,
V77 [<dependencys _action unitset_2c1e*>
: Ay <achieves:
877 ‘/m <achieves>
Ief(Contextual Factor) |
Lawpcton Ut 1
29 2 B AT TR 2ZEQY, BE, 9R4gstd B
o d&g "L ol 1Y 204 AZEH0Y R HE FYT AeA HAE £ Utk @A AY
4gole] ozAe] AUk 2TELo] BN I¥  FATVAS setste AR ohiet oheel ¥y b
4ge szEdolel BEES AANY) ANM BRE @ st oY ANEL 43T £= Yk ole
98 43 gt FAHHez rieshd, R4 9y B EZ HE FAAE Aoy s
Eo] 2ZEole Ad] FIFS v Bldel wet @9 7t MIPAAE PFAHSE ‘call'H ‘precede’ B

A 84 g =5 27 =YY 952 Jdt 24E
9] Hee] o2 EYS AM3Y] A3l S8l 3
v VEY ZREZ, AMul2 8% oWlE Fo] I3d
o} °]E HEHEL AZE S HFHoA EA HEL 8
73t} 27elde) HEE ATEY oy A Yad
Wxg A HEY A4, #Y 3% 59 24& AT
et 47 oRAgs HEle S aEqloldA FA
o ZAEYY F itk d2 YEYe] sgHn. Z=
EZY 7EE 873k FAlO VEHYSE 088 4 3l
v Z21¢ AZF

312 2ZEdol9] P9 (Action Unit)

£ A7 AZEe]y PAE FHd e, ol F
o AEA ‘YR (Action Unit)'E At A=
Edoje] M3 Fo @ sbesie Ay Al £
AL 7 dF B, AAXY ZgaHgels )
29 WX E(method)7} dhte] AHdgs Hoa
At PAEAE AT E O] o7 el F4£F
olty. olFjEA ZEde] WA AZE st AlAH
ERE 243 dd BRse Wale] g Ay] Wi
olt}. o]gjd A o3 AHEF AZEdE of
71938l AL AHEez A FHE tEA T &
ATHSL #BATN Y =7 o|FFA A At <
A Ao, ArE ALE,F Foh AZTEL T A
galn Qe B4 At AzEYolrt A&E] ofw
A& st deA AGA ZBUEHIE 5 vl o
o},

712Fo g AZEZ} ofH AFAA 4 7Ee
ool A e PR}t wald PAAY AYE 3
28 & HYAWE S A £ZEH 07} o 3

AZ vdth P93 AVt JHDEY A EER A
T, AllA AR ‘call BAIZF AHAC AU A
7b A" Fo AYEY Ax 7F ABE AL AolA
AxE ‘precede’ TAIZT ARE o] W) A A9 A
Bl Az Asign

3.1.3 5% (Goal)

Alxde] B¥E EX JdzZe pdydc 2 O
HEZE ZF7] 27FE JIYE B4 EAE
ArH23]. ey B AT7dAMY BERY AL a7F
gojlre] EF9 Ages B HL AL B dFoN
ERE AZEJ0e] A3 Fo AT FrHE ¢ A
T& 3ok 3l7] W&o Hepdel uigt AAESS o]&3}
o AAFojol et 2 3 ER Tz JAE B
ik

B gpoA o&dle HFE 2YZTde RE ER
(parent goal)$} ME EH(sub-goal)te] A% FA

E /AT ok BE JZE BY EE 19 #A4 A

----------- 1
! I
Go A E XD 1O A0
SHE0 ALE { g OIS HIE :
HeE ds=g i (0<val<=1.0} |
010t BCH b - 1
OABMOJ GPV(Goal's
Priority Value)
5 o G, g D12 Go: 1.0
C o1
?;T,aljba uIgl gHE ALl G1:0.3
iy Eor .
S0t BHL. ’;uﬁ 01010k G2: 0.7

Oy 3 B8 a#ixe oAl © GPV(Goal's Priority
Value)
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30%NEE 719tk &, [Gol9] 30%7F [Gilel <f3iA
DERTE AL 7HEvh
°olF BAIEE &l AN BE =AM 5
A 2R $4¢9, ¥l  gHGoal's Priority
Value, GPV)Z AXE = Aot & &, [Gl¥
GPV#E 1(100%)°ltt. [Gal& [Geld) GPVEEel 0.7
(70%)2 F3sted A 0.7(70%)°] Rtk ol HA
A 2" A [Golo] T0%THES] HlFE EE SHeE
HAYE A& K3t
AZEE A2y EXRE 2457 HsA Iy
ol e FAUNES gt 1Y 2& ATE 9
FAA o] BERE HFste BAE HAET o=
BAE 7S HE, 4%, B 59 FHer d
HE ¢ Ao23]. ole FAEH] A Az G4
HET ¢ UtH4) G S0, ‘102 WE HA R
Agafol Y e EXE gAY H8l AZEY
7 Y, AR "AEIorE HY $e 9, 7%
= AR E A3 At 298 AR =9
, A% AZre] 10 U2 o]Fo]
1 Alde] ofd =gk doz AgFe PHIHE
g2 #HA owl ANE EHX(sub-goa)EL EAFL
= AR It 5 stk A= St ol
#2E F£ Yo oE 59, "WARA FAFEI)
HARE R FEHA G=E HHEA A
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ol ¥ e EXde d4E & Utk I
ZoA B8 249 Fa31A gvia udE 3y
E39} #EAge] glokn HAgo
GFeA Z1&F vk ARC] BAGHE DHE EA
A FA £ZEJ 0] FHE I} shs3iet ek 2
L PFAEe x4 47 FAE 7IRIeE AA &
ZEHo7l A" ZRE 243 A Ayt 3
A 94 g JHedith

314 9538, PR, B Alole] JFE =)

a¥ 2014 JEE BACAE ded 9FE AT
Aojsol gtk 18y B dpdAe ARYFEAZR
H EXo oz JFAAE 7Nloz RN
742 &) R A Bo AES 98 S AT 2
271 U olE 93 4 BA AolA dMEHE IYY
9 771§ AYstuat Pt otf 1Y 4= 19 28 &
Asle] G AUVt ¥iYE #AE HAETH

S 9rAg HE(C-factor) 59 9 (action
unit) 29 GFHe V7t EAFG Al TE P9
Ho gRAFHEHZ gERo|FIE T 4 on,
DF(Dependency on C-Factor)2tz A elsit} <543k
HE So] 3hte] FADH A AT & A5, 4 HE
Eo| 55% 7Y IFEES PTG Hole ol
. 2 3 Far A= dd 23 dHe
o2 dEERg & 93EE /v E 4 §lvh o
23 R dese J¥Y Ve FADHdd
g 22§ Ut dE S0, WAA AFIHUTe
P THAME WEY JRIF A} ME 2
AL 7M. HAIR dEElee Fdy B3
e WAIR =7 AR4F ezt sigE 5 Sloh
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rir i op

Contextual
Situation

[T~
37| priouct

: T DF(auy,cfy)_]
Vit

i

2t C.factorE2 51L42] action unitOli it
Cie A& It
DF(aus,cf )+ --+DF(auy,cf) =1

Software

goal2 &3 51)| 948t
action unite] 2@

action unit set
ﬂoF(au,,cf,.rdW @?f/‘/

Software’s Goals
7

= AXBI

B =2od -
|
DA(G1,aun)

BILIO| GoalE B46I)| At BUsHE &
action unitE& M2 C& J|01=8 J1aICH
DA(Gj,au;)+--+DA(Gj,aim} = 1

[TTTT=TIOC
| DF{Dependency on C-Factor)

: DA(Dependency on Action unit)

T —

I¥ 4 2ZEe], BX, ARG 2| FA G LA
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322 ARustsEgx]: AZEY Y
CCG(A2, G12) CCG(A3, G12)
CPU: CPU:

{0 <=v<10) PL=INF | If (0 <=v < 10)
1f{10 <= v < 30) PL=100 | ¥ {10 <=v<30)
1f (30 <= v < 100) PL=0 1 (30 <= v < 100)
MEM: MEM:
If(0<=v<0.1) PL=INF If (0 <=v <0.1)
If(6.1<=v<02) PL=100 [[If(0.1<=v<0.2)
1F(0.2 <=v<1) PL=50 [|If(0.2<=v<1)
I (1<= v<10) PL=0 If(1<=v<10)
MSG: MSG:

NET: NET:

{0 <=v<5) PL=INF [[If(0<=v<5)

If (5 <= v < 10) PL=100 [|If(5<=v<10)
If (10 <= v < 50) PL=50 [|If(10<=v <50)
1f {50 <= v) PL=0 If (50 <= v)

PL = INF
PL =100
PL=0

PL=INF
PL =100
PL =50
PL=0

PL=INF

PL =100 Pmmmm—m

: PL (Problem Level)

PL=50

1
|
PL=0 !

¥ 5 CCG(Contextual Constraints for Goal)$] «

YA AdA TS F=

A andwgeE FA 2

=

Adolth32]. dE o, ‘Assrrete PADAst

A 54 843 e Fo J99Y AR 93
H &S DF(4, F)2 ¥7181}

Padoiy Ex2Y FFHe =), = ZHY
PAGgze <o&4 =v]E DA(Dependency on
Action Unit) o2 A3e}. shte EXE 437 ¢
AMe s ol PHESo FAsA ok ol
Zt PAA T FFE 271y VHxEE Adux £
Ak 2R 248 A N F8F 98L&
P o2 PHAGHRT o 2 FFEE Ad
o 2% G9 FEHE PADHE FolM B P99
Y A9 EX GR29 7|4=x¢] HIE&S DAG, A
RE7Igh
3.2 1 J|vie| 2|2AE 2H|(Goal-based Contextual

Problem)
AZE o7} ez Hastr] Hsix 5R
A€ AT F g 48 Fo Aoz wIle
48 QxExEo] RAAZZAS WEEHA B

BAe azedoldA AV dHE S Uk o] A
& R Ag Fogch

A
T
A
p

o o to N

ANEeE AZE o] Adaptation Strategy Planner
(3¥ 1 FR)v 2ZEYQ] oFlEXE 7oz A&
AgS HgcHg]. olg M R4 TAle o}
g Edlo=w FHFojo} 3}

£ dteAMe A543 FAE 23] 9
o7 ERE AU = oEA HA =2
A FE7 g ol71dA XY EAE HHS
o 29 £ 9JH24]

AT Eold shte] Pt BEEE A H
A s7EE A8ALE 2A(Contextual Constraints
for Goal, CCG)S A%t oj oe|MEr ZRE
A8 e Zad AREAE Ao AR 2

53
=1
=
f
=y

‘AR A4S 7rEle 588 g485e Ad
Fogtta 3kak o] PHEAe JREAFYEHZA HE
Y&z, Haxde] T3 @A o FJIHE AT
RA% z21e YEY &z 100MbpsEth Zofok
oy o) o] FY 4 Yk THeF ARAFFo] o] =
THEEA] Ge A YA T BRE 4H3)
dol AHRE 7HAA E Aotk o] By R4

£ EEE d9=2 HdEE7) i EE uke] 9
43 FA)(Goal-based Contextual Problem)7} ¥4
Aoz Fo B-SL CCGY dAlel)

CCGe ¥43e TAshe 9843 dAeey =4
EZ o|RoAth 7t A e 2o gl 3
F PADGL o= Az FFE AEAE LA G
% B AT, & A 443 HAZE PL(Problem
LeveDeolgkal Aol3tc} PLL 0%, 50%, 100%, INF&
71 4 itk 0%e olEd AV e 3,
50%L #A7F o= A= Jout AP & FAE

< E3h 100%e A4E ez Age] AFS
F &= AHolth. INFe %A Az FA99
Aggo] E7ledE it

RIS ARAFJEAE FAHAFHOZ FoIE o
S5 2o AYFY LT EGoolY AlxdE FHo HA

2 tY W JRAS JdAHAE CS(t)olgkn shal o)
i ATEdos P AE AIsin U B4
A A EE GE B4 98 dR3gzde 71
gt} o] AL CCGA;, GEkx E7IgHE CS(H7)
CCG(A;, GE U53A &L 2% X GIAN X
7\9ke] S BAFEAVT HAHAGT ok 1Y 62 2
F718ke] RAFREAZE YA E AU E HAED

EX 7N R AgEAe g 448 Adok
« BA9 §8, B Al2de) BEX aZMY R

AL uﬂ]._;g_;.“

0 e de e o
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HIACS A
_________ BYL = CCGE
l2.csmdt ;
1CCG(A, G)B | .
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|

Goal graph

3. goal GOl A '
237189 r
ALY Y2 H(Goal- |
i
¥
|

based contextual
problem) 2t &4

2¥ 6 2RI IRAAE E

Gie AN2He AF ZEE 2A4ske do $d%=
=8-S vepdrt

« A9 A AT gk GPV(Goal's Priority Value),
CPL(Contextual Problem Level).

« BASTY BA EX 2T A EFXEDY #
AS b2 2% 3elE AND, OR 59 #47) 3
TH23).

a8y JE A% oG 7iFe] He
AA & Aste AL =5
zH oy} H3 F7Fd wepx A-Fol
AE 29 2L Aot vk

B dME 4449 AsE AN £ de AT
2 GPV, CPLE AZ%T GPV(Goal's Priority
Value)e &4 71&3 vl o], AA AladdA &
o 2x7} ol= A wFE AR A A
ol2 EsiA LAY EAZL AA Aay FHAA o=
Az AAHE AVEA H4d 5 vk AT}
o EZRAA EAZ TATSEE A Al2" EX B
Ao 2 Fgg A

CPL(Contextual Problem Level)2 313 H3olA
grivp A7 2AYEAE ZHEd dF 89, CPL
o] 100%¥ we sF =X AANE 2AsY] o=
o)t} CPLo] 50%% A% 7 Z¥ 50% 4=
gAEE do A7 8-S Edth CPLS #9999
FHANM drh} 23 R EdA EA7F LA
HY=u, BE @yl debd 288 PHEHClA
BA7F AR et AsAd. CPLE F3ke
2o g3 2tk CCGolA EAE dozl HHES
ity 31, #E FYPFde au, TR ERE GER
312}

BA(Goal-based Contextual Problem) %4 AWl

CPL = ¥ (¢f,'sPL* DF (attcf))* DA(G
k

& Eo], CCGAlX EAE Yozl HEE of, chzt
2 & W (cf)s PLxDF(aw;, cfa) + cfy's PLxDF(au,
cfy))xDA(G;, aw)$t o] & 4 Urk

3.3 S /U9 YRAUHAEN EXI|(Goal-based

Contextual Problem Detector)

B ApdA gRdREA gA7I(aE 1 FR)e &
E 7te] RAZFEA @A 7)(Goal-based Contex-
tual Problem Detector, GCPD)E FA3dc}t. GCPD
E ATEgolel A Fo oA A2RAE A
sle] Euke] L|RAFREAE wAsdch o o 9
Bgea Be)(Contextual Problem Management)ol
o5 TEEE CCG AFE o) &3} oldle] 19 72
GCPDY] Z2ZAMAE HAFEL)

1. SWClocke F715 22 R3gEA GA7]A
e gRAgo] EAE AT YR AHAE]
24}

. Receiver®= CSMonitor(2¥ 22| Contextual Situa-
tion Monitor) 258 Ao} 543 A28 2F 7}
¢4 EngineControlol Al EAZTH

. EngineControl2 ActionTracerZ5-E &4 A3 F
A YRy FY2EF stALTh dY @HE AHH
o2 A3 YFA 2TEHY FAUAEL A
g wet 3L vlHS w, ActionTracerolAl
startAction()#} finishAction()& &3sjok k.

. EngineControl& A3 £ P39 2o A4€
AU ES gEr) 31238004 7i&d 1 AR
FADASTY NE BAS e g A8 7
53 YADAEL 4& F UL °lE FIA 7Y
FEA gAE gom A S EAE 45
4 ek B AN ARAFEA gAE 7EHe

L

Lo

il
=
=
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2 &8 A 3B A 33 @063)

1: doDetection():void -

<<actor>> Receiver

ProblemReporter

SWClock
1.1: gotCS():CS <~ ¥
1.2: doGCPD(CY):void T
1.2.5, notifyProblem{ContextualProblemStatus):void

CSMonitor

EngineControl

1.2.3: getCCG(int):Vector ~

ActionTracer

- 1: startAction{int):void

1.2.2: getf:‘:tureAc(ionle(lterator':fnt[]

&
1.2.1: getCurrentActionsiteratdi():lterator -
/N 1.2.4: processing

CCGRepository

-& 3: finishAction(int):void

SW ActionTracer

=& 2: doAction

a8 7 E8 7|5te] 95382 A 2 7)(Goal-based Contextual Problem Detector)2] Z @A)

2 PAHAYE 2o 2 F7] wEe 7153 Aotk
5. EngineControl& CCGRepository 255 A€HE 39

259 CCGES 9=
6. 4oz Eoje QH”%‘ A2E2E doj CCG
5 o839 FHAlg
A AN ProblemReporter2 E314 GCPEN Al
Azt

GCPD®] £983% 5AL 4H AxMx 7|&3 w1t
ARl T 7158 FAE 458 4 e Hojtk
FALHZE F4& 331, PV E T ﬂ”’“ﬁ'
BAE gAst7) wWEe) sHsd Aotk ’\“Eﬂ)oi——]
Ay F A TAE Fo) gAEe Ro] ofg ©
g gAE ¢ J7] W&o ARAGHEA ] thsiA _H;_q-
A tHE T § e FHL Adoh

3.4 EE 749 Mg 24 TJIJ|(Goal-based

Contextual Problem Evaluator)

2 d7A ARAEEA (Y 1 AR)E B
H7gte) AR AEA BIF7(Goal-based Contextual
Problem Evaluator, GCPE)Z ZAgdch 2 &
GCPE®) w3l 7lg3taiz} ghct

A4 TAE Hrlste e ojZE Aol o
A TFstAl FEsolop ditk ojZ A o) S T
T HETIEY dependability, 1&g A |4 ¢] criticaldt
AE F9 870 wEty tzA Fojok #irh ol &
@3}7] 23X 71A &< (Machine Learning)o|t} o]

ﬂ!

-~
0% r-]rt

E(Agent) 712 ol&sa ojZgAolHel Eslh
73@ FAEL T A Hrle ASS A
Z 4 9tk olg FE AFM TE Aotk B =

oM sdare] Wyl =g ofEA o HAIEA
Bz HEE sf-vbe 2HE Tt o
GCPEE GCPDS| Az 7oz 43 ong %
"5]"4 g ARE FAEY) AT BARLR G
9 #H& 24EMinimum Achievement—rate)°
UH:} EFel @B AL DUEHRD 2L A
o] dasigtn Bt ¢F £, R g°ﬂ’\1 9]”
& A7 A0z @t EF g9 Hi BAHES
08018tz 3k&k. eF (1 - CPL(Contextual Problem
LeveD)ol 08KTH @& A% H-go] Wasithy s
= Aoty & 2HELS BEF YT FE EEE
X3 Fo EXE 2T Ha %"é%% 7]§ke.
Z 3 GCPEY] Z2A~e o ®Eo} zt}

i

J}‘,o}.iiiﬂ
%OIOJEFH

E 1 X749k 53824 37171(Goal-based Contex-
tual Problem Evaluator)®] TEAMA

1. B4 94 5301 2 @480 4350 g o

1.1 (1-8A 24 3¢ CPLY} H4BAHERT @ 3¢
- Hgo] gasittn gagi

2. A 4 B8} #HA 2480 o YA 4L o,

(1-EA 24 Exe CPL)S v|utog 2xe) UHES

Aot

22 A #4 Efo gAES JMes By 2R d4E
< At BE EFe) G945 7 A BXES (A
2 X 248) « (R4 EEY NAYR)E 7 F
Farated Ak,

23 FE F37t A4 2480 *—;WQO% g ul, L1gA
Mo} galom g FaL A

24 RE EF7} i G40 @7&5101 AA FE o, Hi
2HES /IR BE ERE L d7iA] 21, 22 @AS
wEC AF 239A4E 851A o

n
o
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3.5 S JiHio| Y AMPH| 22|(Goal-based Con-
textual Problem Management)

£ AT 7I¥¢lA GCPDe} GCPES 432 $siMe
SR 2ES CCG FRe] Fa4F 9% g =X
ad=el CCG AR BEgo=M GCPDE GCPEY
g FFE & Aok

CCG e A3 A7l Wi 2 AAH &
AL Erbssitt wetA A3 Foxz
Aol ogk #elrt Basi}
o Rgete] TS Yool
Edole] YHAHQA EA A iyt /2L B
A7} ol spebgict Aj2g] ol Y W &=
Edo} Uj¥o 2471 AP, ARNFEAV 225
A FBTL 3R 3R] £ A% P RS
< % F Utk Yol td ) AFHW PAAYE 4
=3
A"l Z¥e] td W p,7l FAEA @ fAe Al
7RAZE ok AR dle FAlo) AW CCGrt A
311 ¢hsk7] wjEeith CCG7l ehysiA] ot A ¥st
A @guhd P, & BXEA B Aotk 4 dde P,

o]

E gX87] A% CCG7E §17) W&ol Ax gde
P, & BN 93 EB} g7 wEelth o] B¢ &
® I ZE P, g A9YIR Rz ARJSEA

A7) 42 P, & $ANIA 2k
d2shx) R BAZ SRS AT Theel maA

|
28 Fygn,

AZEJOE AE X 79k 9738 B2 )Y
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¥ 2 X o] ARggeA fe A

P BAE A9 = Qe E8U) VR BF gz
o Qe A

dE AL Y BEFEE Geolth CCGA;, G7F JdeA
HArgk

Atk CCGE #AFY oZ31x) R 2AE XY 5
UEE gt}

Ak, CCGA;, G)E B3l F713)

P& AL MG FAE dHsy] A3 EXE £F 19
Zo) FA1PT fARE B ERE Add MR 23
2 7} At AIEA A £XE Gootn AL
i EA A8-L @R8] 98] CCGAL, Gn)E Ao
o}

O 2% 82 99 ZRAAZ RAFE)

EX 7He] oRAR ERE E¥ 2YXE o]gs
o Aeogct. olgjgt ale RAREA #AYFT 4A
DED BE JfzE AS FRE T Y0 &4
ANZE R 7igke] BAE AP AF $5 718
217 Aok 283 24 F8e AFgEA == fASHA
Uehdie Exe] AMo] golsith BE a=sl v

A A FEF 7IAZ 7] dFoch
4. At 7
E JFoM= Aldl dFEA SMA (Self-managed

Meeting Application)& 443t & g7 714 3
£317] 98 219E oJZA )AL AEsiEt SMA

€ U¥ AMuAE At FEoldE Zzoage o

T N,
19
2 SXBHs OOl AHEE Y A
\\~_\gre-.lu.\’</
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Analyzer
¢ “Céndtion <
~statement .~

CCG (A, G))

onditio
stateme
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.
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—
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{

—
S48 ENpE” ) [ 80 o0l RO QNS YATHE SOTUCH > I

{age s U= |80
(X FAB, {

|1) SE GJJI X pB &30 HESIC)
12) CCG(AI, Gj)ei0ll Jie ZASE +FONU

I coa (i, any |
“Condftlomr « |
~statement./

|
11) 7 pl 89610 it MER KB GnE FY8ILL. [~ T T
12) 8 pE X3 948t CCG(AI, Gn)B ZABLL {

-
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Zao|dEA dF3d WMEYE FIM HXE
7hite) ARUA AL o2tk SMAY Fa E3& 4
2ol vjge] F8foirt, WE9 3 7| Tt AHEA
& A|2"e] A (failure), HEH FA ToE A
b A gojo it =RAME £ ‘ﬂ-_rL 7‘%13
SMAo] Hg3ld dAF EXE 7IEL
ZHE Fot wEA AAgE FEL 7]
Aot

4.1 GCPD?} GCPE #8

GCPD$} GCPEE olZe|Alo|de 74 RdES 7
wtog Jirgc) o EEjFolMe] A Feo WAHE
LFA B4 2d AR A4, 78 2= 58 o83t
o GCPD, GCPEE Fd3} ARA<Q /g dae o
< a9 99 2t}
411 EF a9 = 44

ru

om wjn o}:]

olE Aol e sPALR EEﬂJQ lH o8 B8 :LEH
WE ol &3tdq AAE & gini23] 231‘% A 7]3%
vk glRo] 7|Ee] X JY=ge= FEHOE UE A
AL Adch 2xE A9 BHhE JEEET Ve
oot gtk el ER T Vlddx g dAsor &
o} ol 1y 10& SMAE 9% X Jej=olr

R JZE JRAFEAE AT F7rer] 4
& 71EE AT BX JHx AN EE T 7
A% g2 7t AT 9L vE F Aok webs 7
A% e o W HaE FYEE FAM Aok
ot

Z BE¥9| GPVE U E 37 Ztrh

g ARE WLy AF /1ES ANk I ¢
A 99 B gz FH FE ZA}E FL

o

1.GCPD, GCPEE 98t 2@ @

1ASE JHT &) |——»

2E Jd=

HBE2IHOI& M
[EFAE 25 k—uep 1
CEEREE] I
- i EEEEEEEE

l
128909 82 1]  @Acsas |
|

& +——»{ DA(Goal, ActionUnit)

148 ez
ARMNEUE =&

QARAFHE HE
DF(ActionUnit, Factor)

[ 15CCG B9

J—1—»{ Contextual Factor |

[2. 6CPD, GCPE & |

a9 9 GCPD, GCPE 78 Z=2A~

{G0] To have
a successful
eeting

0.5

[G1] To
send the
mesting

MSG faster

<Legend>

O Ao

' '
1 1
i '
1 '
i '
1 £
1 OR '
O :
1 '
1 .
) '
i '
1 €
) v
1 )

[G2]) To
prevent the
runtime
failure
during the
transmission
operation

contribution degree
—Vak- (geval<=1.0)

et @CHIGVE

05 05 06 04
Z
e MsG [612] To (621 o et
hould be use fast transmit mestin
should] network MSG safely g
6221]

G111} To Opponent [;3::}.::
limit input should be connection
MSG size ':::z:r’ successfully

138 10 SMAS Eg g



e

23 2z

X 3 SMAS] EF =9 GPV

GO: 1

Gl: 05
G2: 05
G11: 0.25
G12: 0.25
G111: 0.25
G21: 0.03
G22: 0.02
G221: 0.01
G222: 0.01

=& AT o & S disjA HA 248
(Mmlmum Achxevement rate)2 Yt Hi 24
9 dAe MEAe A¥y a7AM 2l oA
Fodoh E Al dFelds 4 MEEe 23 H
283 Ao o3 HdFPoz2 HELIHUT e E 4
SMAS9 HAGAHEE BRoETh

412 9 29 F9

P9 GHE AFsjor Pt B A7Ae SMAY
THEE 7oz g2 =R FYesct w4
=5 FIME Fa JITE Fste YA uH=ER
T F&3te] A3k g E 55 SMAY dF 3
H GHES RAFET

38 BHE 1Y ‘call, ‘precede’ BA=
AE =TE T3S Fold £

G4 %
a2t 2 A

1G1) To
send the

Edolg A48 B 7] gy H7 71 327
E 4 SMA9] H& 248
¥ 2 @48
GO 0.99
Gl 10
G2 098
Gll1 10
G2l 0.99
G22 0.95
G221 L0

% 5 SMAS F9v9lE
ID: B$ige

A2: PartyConnector.connect()
A3: Receiver.run()
A4: Writer.send()

AFdMe BAGREY] £ ZA) &) P A
A7F AR BAA A4S

413 FADL e} R A4

Ao A] EF 2O ‘gchieve’BAE 7|&2] 87F
38 7IYE olfste AT £ Uk EE = E
AA e B FdA, Ex BHAFE ‘operation B
&3 "dH2325]. °©]E operationEE TAHAZ HY
@9t A4 4= gk 2 As ol oY 119 2o

contribulion degree
V8l (gavai<=1.0)

-———s achiave

_______________

‘03'!":,‘” ©12To
should ba :m
short

T

G111) To
itmit input
MSG size

Al
MsetingtnputDavica lexiFis
lot_actionPerformed()

xcomwdkm A

Iy 11 SMAY] X a#jze} 63_'4‘;}-_?435_7}._4 Sk



328 AR A =EA

$A 3.1700A e vt dRe] e Exe A4
ol Sle d9Es S A7 g 779 sdx =)
E A} o2 maEr] 984 DA(Dependency
on Action unit}g B3} AT HXE M BYE
A7t drht F23 982 F=AE FYde
Zel7] W] MErte] AP o3 AL F23}
g1 AZtse PAGHd 219%F ° & DAZE Ut
ATE sAEY, AdgEAe &3 2 HriA s
2 ‘%’w‘]""w‘M] o FAl8 BFo] OB Y 9

EAEY AR #A vEE Aot

ol

H* 6 SMAS] DAE

DA(GI11, A1) = 1
DA(G12, A2) = 0.35

DA(GI2, A3) = 0.2
DA(GI12, A4) = 0.35
DA(G12, A7) = 0.1
DA(G21, A4) = 0.8
DA(G21, AT) = 0.2
DA(G22, A5) =1

DA(G221, A3) = 1
DA(G222, A2) = 1

414 PG HZ QRA3) AE] FF

YA EY FEI= YRAFHEES F330.
PoAdrt dgste vio] Hag HEES FE3IUW
g}t HESds AFE AY, AR f4Y Tl E‘E}
2 F otk Z4 PAE s HEHES FEd9 AA

33959 IS P93k {CPU(CPU's avail-
able power), MEM(available memory space), MSG
(input message’s length), NET(network speed)}<}
B ol e 7 Y{DE QRN INHET AA
RAFYE JFE EAETh

2ZEG R 8 A 33 A A 3 E(2006.3)

¥ 7 SMAY EARAEE

PartyConnector.connect(): CPU, MEM, NET
Receiver.run(): CPU, MEM, NET

C-Factot Set = {CPU, MEM, MSG, NET}

317 718 v lRel 74 RisgEe 39
welolA 22 e 2719 dgEe Adn olg wd
2371 Y8lA DF(Dependency on C-Factor)E 39
B} oA G4 AN W@ DAY A9st Be WA
22 A9 NEAt ogA DFE Aedi=ite] of
A RAFEAY £ o] gkl & gk

¥ 8 SMAY] DFE

DF(A3, cpu) = 045
DF(A3, mem) = 0.15
DF(A3, msg) = 0
DF(A3, net) =
DF(A2, cpu) = 0.3
DF(A2, mem) = 0.2
DF(A2, msg) = 0
DF(A2, net) = 05
415 CCG A4

Z AT/ QFE BRE BAE) s
g CCGE At ALAEL oZeAe)de] A3
#74 87AMRE 7Rleg Ao 4 Uk o) 19
12& SMA9] CCGES 958 Hogch

416 GCPD, GCPE +d

AAM FET RASE VINeR a9 79 Z2AA
ol we}x GCPDE FEF 4 Utk 281 GCPEE®
GCPDY] ZE d¥oz ¥ 19 T2 A2AE H3A

gs

CCG(A1, G111) CCG(A2, G12)

CPU: CPU:

#(0<=v<3) PL =INF if(0<=v<10) PL = INF

f(3<=v<10) PL =100 (10 <= v < 30) PL =100

(10 < =v < 100) PL=0 1f (30 <= v < 100) PL=0

MEM: MEM:

f(0<=v<0.1) PL = INF #(0<=v<0.1) PL = INF

If(0.1 <= v < 0.5) PL=100 [{If(0.1<=v<0.2} PL = 100

1f (0.5<= v< 1) PL=50 I1{0.2<=v< 1) PL=50

If(t<=v<10) PL=0 (1 <= v<10) PL=0

MSG: MSG:

If (v >= 100) PL = INF

If (50 <= v < 100) PL =100 NET:

If (0 <=v <50} PL=0 (0 <=v<5) PL = INF
(5 <=v<10) PL =100
W (10 <= v < 50) PL =50

NET: (50 <=v) PL=0

CCG(A3, G12) CCG(A3, G221)

CPU: CPU:

1 (0 <=v<10) PL=INF  [[If (0 <=v<10) PL = INF
(10 <= v < 30) PL =100 If (10 <= v < 30) PL=100
If (30 <= v < 100} PL=0 If (30 <= v <= 100} PL=0
MEM: MEM:

f{0<=v<0.1) PL =INF 1f(0<=v<0.1) PL = INF
HO1<=v<02) PL = 100 (0.1 <=v<0.2} PL= 100
f(02<=v<1) PL =50 1#(0.2<=v<1) PL=50
f(1<=v<10) PL=0 If{1<=v<10) PL=0
MSG: MSG:

NET: NET:

f(0<=v<85) PL=INF |lIf(0<=v<85) PL=INF
(5 <= v < 10) PL=100 |[If(5<=v<10) PL=100
11(10 <= v < 50) PL=50 If (10 <=v) PL=0
(50 <= v) PL=0

2% 12 SMA9] CCGE %

g%
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interface interface
gepd.core.cont. gepd.core.probl
CSMonitor . ProblemReporter

Receiver Engine
Tester Control

interface

o, 7
[Receiver

" 9l gepd.core.problom. ‘ljl
c 1Probl

ol
cpd.core.goall, __ _
Goal

gepd.core.goal.
GoalGraph

interface gepd.core.goal.

gepd.core.probi RTGoalG Initiator
GoalProblem il

gepd.core.cc
CCGReposlto

gepd.core.action,
ActionTracer

gopd.core.ccg.
CCGinitiator

pd.core.action ?Qcﬁ’d .core.c gcpd.core.cont.
4 -action. ¢g.CCG CFactorSet
ActionSet g i
| .
gcpd.core.action. Y
ActionSetinitiator cpd.core.ccgl __ _ _~rgcpd.core.cont.
CCG1 CFactor

1% 13 GCPDY] 7%

|t oty 1Y 138 GCPDY 72F BoFEuh

A #EE gge olfEc] UL F Utk dE
Eof, o|ZgAclH T2 HEg RAAEA &
A7) Z2A27 dEolof e BA Fol & F
gt} B =Roxe 7d% A AAE WEL Ve
32 ¥=8 s

4.2 S ME 2RI X W It AR

2 ZoMHe GCPD® GCPEY F&& Holna g
4 B AYS A% H2EE §F ARAAY v
FHlgt) Bl 2E dolelke AR B2F ge
02 ¥HEoj}t, SMAZF A3 Fo AV 2 &
AeEe] d4F XHE 4 Utk e ¥ 9= Ha
vlojete] o BoEoh

rlr oft ru[m ’

Ol:l

Moy oW g

-1m
il 4
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CSi: net(Network Speed) msg(Message Input’s length)
cpu(CPU’s available power) mem(Memory's availablg

space)

CS1: net=10.0 msg=77.0 cpu=83.0 mem=4.0

CS2: net=60.0 msg=90.0 cpu=50.0 mem=10.0

CS3: net=60.0 msg=300.0 cpu=25.0 mem=0.5

C54: net=40.0 msg=400.0 cpu=15.0 mem=0.1

CS5: net=5.0 msg=10.0 cpu=90.0 mem=7.0

CS6: net=60.0 msg=77.0 cpu=88.0 mem=8.0

CS7: net=61.0 msg=23.0 cpu=48.0 mem=38.0

CS8: net=60.0 msg=115.0 cpu=28.0 mem=4.0

CS9: net=50.0 msg=90.0 cpu=30.0 mem=8.0

SMA$} Elo] GCPD, GCPEE 2#A7ick. SMA
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wto g HrlE 435ty HE oRE AU

SMAS] AHgAlE OE AMgRCA QE3ly nHES
Pt "ok ALEA7T SMAE o] 831EA FHEY
Eo] 4y}

421 AR g2 2 Hrt Al

Fu)g A olgd g2s AI%BHOVV" A3 7o
A SMA9 GCPDE thedt #2 A#E & of
g 10780 e dde GCPEOIM] A wde]
Fef2 Y E

RAE QIAEIAYL CS5(R 9 AR)o|T SMAE 3
da9 A2 11 F2)E Az Ao b 3
A9 A6= PAEY A39] ‘precede’d= BA 7] W
o GCPDe ARAZ EAE &317] YsiA 534’4
@9 A3% BEEE CCGES o] &34 RS
A&tk GCPDE CCGRepository oAl CCG(A3, G12)
s} CCG(A3, G221)& Zroldith oldf 29 14& &
MeFRoz RAFr)

CS5E CCG(A3, GI(aP 12 #F=x) ¢t Qe
NET <1843 #jeje] Z7e] 98] CPLel 0.08°]th
CS59] NET #HE7} 5oli CCG(A3, G12) e} NET
HEele] ZAR, “if (5 <= v < 10)"& wF3}7] £
Problem Level 100%°]tl. 37|49l DFs} DAZS F
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{G0] To have
a successful
mesting
o 5 162) To
- ’ provent the
T~ runtime
(61 To failure
send the during the
M’gge: ln? transmission
aster operation
0.5 08 0.6 04
/£ AN / N\
e gn:hse {G12] To (G21) To 1G22) 7o
should be use fast aansmit mebting
short Y securely
\
G221}
[G111] To Opponent - [G222] To
limit input should be establi?h
ey || mecton
answer - |
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SWClock sends DETECTION_REQUEST to Receiver_8

PROBLEM_REPORT=======

*Current # of problems=2
{221]0pponent is ready to answer
priority=0.1

#>>
problemtievel=33.33333333333333
b2 * #
{12]Use fast network

priority=0.4

#A#E>>
problemLevel=33.33333333333333

HRAHH

##

========(end)
SW(Clock sends DETECTION_REQUEST to Receiver_9

PROBLEM_REPORT=======

*CURRENT CS: net=50.0 msg=90.0 cpu=30.0 mem=8.0

PROBLEM_REPORT=======

========(start)

PROBLEM_REPORT=======

........................

CPL = NET'sPL* DF( A3, NET)
* DA(G12, 43) =100%*0.4* 0.2 = 0.08

melr RAFEAZ & G129 0.08%E0] @A
Hedd oglg + dokn g 5 ok agle @
Al EAe AA Az"oMe ¥FL 025(G129]
GPV)olt},

CCG(A3, G22D)oIMT NET <34l 27|
oA EA7F 8P CPLES Fahd o3 2tk

CPL = NET'sPL* DF(A3, NET)

* DA(G221, 43) =100%*0.4*1 = 0.4

AoX Y G129149] CPLe HlslAM o &£ o]f:
PG A39] B G221904¢ 7w ¥]&(DA)o)
Y &7 otk £ YRAEEA L] AA AxHelM
9] HIZL 0.01(G221¢) GPV)o|t}.

£ AN 53 3oz dsiA dhy ol4e]
ERoM BAZL BAE F UL E 5 A o] 9
GPVeh CPLE n33ly #¥ EAl EX9 J4L8AHE
€ 7oz EAE Hotsjor g

oA €19 A3lg GCPE7} HrtE 9%l %7y
71Ee G129} G2219) HAGAEITh G129 ASde
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(G1] To
send the
meeting
/,o AR
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";";"‘";‘:"‘ should be netwark MSG sately mesting
05 05
// N / A
/ [Gm}b\ ogﬂm Poviri Mg
/ Hmit input should be ton
// G stz m:: successfully
/
cce(»u./esa) 6 Writer s0nd0)
CPU: el
H{0<=v<20) PL=INF |
H(20<=v<50) PL= 100 yrovenssensshissnconnca
H{50<=v<70) PL=50 ;Ammmlmmlaesemsm:
(70 <=y <100) PLaO sesesessecsanse wsssannel
MEM:
H(0<av<05) PL=INF
#{OS5<=v<1) PL=100
K{t<sy<3) PL=50
H({3e=v<10) PL=0
MSG:
I1{500 <= v) PL=INF
1100 <= v < 500} PL = 100
H(G<=v<100) PL=Q
NET:
a¥ 15 YRAEAS gXge 58S $Fsr] 9% 5H9 F71
HrGHEol Yo REEFY AL o8y T + AMA Frole A FU A7 Adojth
F Aok GI129 G219 FHArEARHEL EF 10°th « THlF Ao s =9 YT st A3o|c)
G129} G2219 @8-S 747 092, 0601tk wakA H ¥ 29 Bz A 2ol o2} HL3tE eI} Ak
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332 AR 5= 8 R
=9 A ASes 7129 CCGE £3%k= ot 9
BAs QAElA7E (net=150, msg=10.0, cpu=90.0,

mem=7.0)0l2 HAY3n = FAG7} A30lgla 8}
7k GCPDY 9Jaix Gl2elA EA7F A=Y &
At NET €543 e 2 Problem Levelo] 509]
o a2y AA) AEQ AT EA EAY o 4
Z+8te] problem levelo] 1000]ojo} 3itin HBE ATt
T A ©) A 7129 CCGIA3, GIDE 48l &
o} CCG(A3, G12)8 322 A GCPD= &#4
3 AL B A3 g% + Utk F gAHE
Problem Levelo] Bt} A== ARE d=vh £33
Ane oS a9 163 2}

CCG(A3, G12)

CPU:

(0 <= v < 10) PL = INF
1£(10 <= v < 30) PL =100
(30 <=v < 100} PL=0
MEM:

If (0 <=v<0.1) PL = INF
1f(0.1<=v <02) PL =100
f(0.2<=v<1) PL=50
f{1<=v<10) PL=0
MSG:

NET:

{0 <=y <5} PL=NE
H{5-cznec10) PL=100
H30x=y-<50) Pi=560
H450-<=4) RL=0
f(0<=v<5) PL = INF
#(5<=v<20) PL =100
(20 <=v < 50) PL =50
1 (50 <= v) PL=0

a3 16 CCG(AS, G12)9 #3
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5.1 IstAg BR[| S48 Iy
B dFdae 98438 2AE 2438 A% =
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BAE BAs BX btez Aadtslg 8 Jbe
stk weld 2E adzel S4e FelA 87 v}
5% ARAY BA9 JUe $Y 4+ AT & &
% 28=A9 7 %m By 2AE A45)

71 f1% 7128 A7) WEd EEE Euh AR
Hog MuER=Z ‘4’7—7'1‘4 F7HE 3k ez
AFFZE B9 goo] FFHe Hojth
c. oA e FA Ade] £o3h EF gz}
YA dFS BA EX TR A
£ ntgoz oFdA Ao EA Hdo] -&olstA
At PFHEHE o EAH 9 T4 (configuration)ell
casually-connected 9t} wetA] A|2gle] Az E®
T E M9 RAE PADHE Fobsle), HA=
olZ|dlA 4ol AT dZHo Ade] sMEdAE
Zio|t}.
5.2 2l EXHQl SR Beoz QI HSH
2f A& 0|
Ak =13 R4 G viaste oRgs B4
& 9Asls AL AZE 7] otk B AFelA
Jidto g god oRA
2218 ol83ld FAE LA Aol
ExIdto g RAJEAS RIS AL AANF
$3 AZEIA & FFS ATt AHeH
Az Edole] AYAHPlanner)= TAE RFPEAE
A7 AT ol EA st Alge A=) o)
dxe EX 7dte g MAE § U7 d9Eol[24], EA
of met HAE opr|dA s Mk AYgdE Ao
olaith. AYAs WA A EXY $FHEH, H
E OHZGNANY 9L ust) H4F 23 A
< Mg,

RNk 58 FAY Hrko A AL

o] BAE MNeFez Hojd oS3 )

Planai art: S/EIAHS = TS GM

ryoToTT T T T T T T T T \

| Software consider goal model |

1| Architecture as criteria for design |

¢ [

__________ \realizi______.”
| Contextual Executlng ~]

1 Situation ::nfrom—{ Actions

L -y .,
p tectin FLHEEZ

a% 17 BEIWE) ARPEA Wb L AR
A%

5.3 £X w9l 0 Jks
AT AgIME ol WAV SRPREA



271848 AT E]

!

2

g #@Age Zo| 7% B AF7EAA AZES
ole] AF) o] AxHoz HYIAYE FHslm FF
A 7153 PARAE o] IR Pk &
ZEH7L 4852 PASNE 32 53, P9
Z 71F2o2 YRAUTAE gAY g FF &
A LA JPsAL gRskE o] 75 Aotk ma
gAshe AL gRAFEAN diEAH 2 HIHA
dAE & 4 Adve FHE AUk
298 9= YIHME ATEY S BE AT
E, o539 A% BAE zdgdor ik a3 F
83 FAIAEY RdYFgozN ARFHoR A
Y9 & Utk F4DHS9 A= AEPAA ML
ol A AR
5.4 QAR BH| EIX| ¥ T M50 SEN
AZE 0 43, Fon xN&Hog RALIEA
9 &2 2 7t H5e §38 4 Aok B aYP=E
ol g3l ARAFEAE 37 WES EAE H
748t7] 9% CCGuy Exel #Belrt §o]3l7) wioluh
E7 ag=s AF T2E 7R 7] Wi MEL
22 7Nk EAE ALY AF FEA S0 4
o} 28n B4 4EES g £v fARH WE
Tl o] Lol3lt}t, BEE =t gu|AHd A

E 7R3 7] wolot
QR FAQ gA JIHE FEE v|E AFA
F7} Z2A 20 dside 834 dFEn
Iz AA2 AZE)Y A8 Fde o
3 AeEe] dAREEE o7 7S F8

6.4 &

2 AFME GECS(Goal-based Evaluation of
Contextual Situation)g A¢3HEt. hdh £ A3
< Adr}

s R BAS F43)

» R A SR/ FHoE AT H3AH

AZY 804

o A A 4F

« RN FAY @A 2 3ot AT 834

E A7t AAl oAZeAMN A8sr] HAMe
o8 747 FAEe] sid=eer gth Y & e
A& DF, DA 59 X #E9 4otk ole MeR
B9 Ag®Ent ohzl A& FP(tuning)o] o1Fo]
Aol 3= HEo2 7)A8g(machine learning)& ©|
4319 A&Ho 2 Fgo] ojFolxort anHQ By}
£ oE £ itk 0)E 9% RdY =7 B JATSES
ol g% AT E FF AT hE dFolrh

2% 7gte] R3% Hr} 71y 333

B Ao 53 EAe €x @ ¥l 2R
IHPZE IR o]Folrt EX IIYE QX E
A BAERE FE 4 Utk olEE fAMe &
Brhg 2E A= MEYA anEoz ALY 4 ok
FE AFoME ER OHSE JNes ARPF B
A2l ol Az(semantic distance)d 43 Hrt 7
HE A7E 3otk

GECSE AA ojZg A4l A gsr)de d7 7}
A B AxEe] Fast oF 79g € F 3le
nEHE THY oAolt. #W mHES] Jle o
& A3tz o1 AT ThA, Hukde Fo] T

2

B EH

[1] "Self adaptive software,” December, 1997. DARPA,
BAA 98-12, Proposer Information Pamphlet, www.
darpa.mil/ito/Solicitations/PIP_9812.html

{2] Robert Laddaga, "Active Software,” In Robert
Laddaga Paul Robertson and Howard E. Shrobe,
editors, Self-Adaptive Software. Springer-Verlag,
2000.

[3] Robert Laddaga and Paul Robertson, "Model
Based Diagnosis in Self Adaptive Software,”
Proceedings of the 14th International Workshop on
Principles of Diagnosis, 2003.

[4] David Garlan, and Bradley Schmerl, "Model-based
Adaptation for Self-Healing Systems,” ACM
SIGSOFT Workshop on Self-Healing Systems
(WOSS’02), November 18-19, 2002.

[5] Robert Laddaga, "Creating robust software through
self-adaptation,” IEEE Intelligent Systems, May/June
1999, pp. 26-29, 1999.

[6] Alex C. Meng, "On evaluating self-adaptive
software,” Proceedings of the first international
workshop on Self-adaptive software, pp.65-74,
April 2000.

{71 D. Garlan, B. Schmerl, and J. Chang, "Using
gauges for architecture-based monitoring and
adaptation,” In Proceeding of the Working
Conference on Complex and Dynamic Systems
Architecture, Dec. 2001.

[8]) Peyman Oreizy, Michael M. Gorlick, Richard N.

Taylor, Dennis Heimbigner, Gregory Johnson,
Nenad Medvidovic, Alex Quilici, David S.
Rosenblum, and Alexander L. Wolf, “An

Architecture-Based Approach to Self-Adaptive
Software,” IEEE Intelligent Systems(vol. 14, no.
3), pp. 54-62. May/June 1999.

[9] Howard E. Shrobe, "Model-Based Diagnosis for
Information Survivability,” TWSAS 2001, pp. 142-
157, 2001.

[10] Sandeep Neema, Akos Lédeczi, "Constraint-Guided
Self-adaptation,” IWSAS 2001, pp. 39-51, 2001.

[11] Shang-Wen Cheng, An-Cheng Huang, David



334

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19)

{201

[21]

[22}

[23]

(24}

SEEL RS

Garlan, Bradley Schmerl, and Peter Steenkiste,
"Rainbow:  Architecture-Based Self Adaptation
with Reusable Infrastructure,” IEEE Computer Vol.
37 Num. 10, October 2004.

Jamieson M. Cobleigh, Leon ]J. Osterweil, Alex-
ander Wise, Barbara Staudt Lerner, "Containment
units: a hierarchically composable architecture for

adaptive systems,” SIGSOFT FSE 2002, pp.
159-165, 2002.
L. J. Osterweil, A. Wise, J. M. Cobleigh, L. A.

Clarke, and B. S. Lerner, "Architecting dynamic
systems using containment units,” In Proceedings
of the Working Conference on Complex and
Dynamic Systems Architecture, Dec. 2001.

Tim Kindberg , Armando Fox, "System Software
for Ubiquitous Computing,” IEEE Pervasive Com-
puting, v.1 n.1, pp.70-81, January 2002.

L. Bass, P. Clements and R. Kazman, "Software
Architecture in Practice,” Addison-Wesley, 1997.
Christine Hofmeister Robert Nord Dilip Soni,
"Applied Software Architecture,” Addison Wesley,
2000.

BERNON Carole, GLEIZES Marie-Pierre, PEYR-
UQUEOU Sylvain, PICARD Gauthier, "ADELFE, a
Methodology for Adaptive Multi-Agent Systems
Engineering,” Third International Workshop "En-
gineering Societies in the Agents 21, (ESAW-
2002), 16-17 September 2002.

Dey, A., Abowd, G, "Towards a Better Under-
standing of Context and Context-Awareness,”
GVU Technical Report GIT-GVU-00-18, Graphics,
Visualization and Usability Center, Georgia
Institute of Technology, 1999.

Bill N. Schilit, Norman Adams and Roy Want,
"Context-Aware Computing Application,” IEEE
Workshop on Mobile Computing System and
Application, December 1994,

S. S. Yau and F. Karim, "A Context-Sensitive
Middleware-based Approach to Dynamically Inte-
grating Mobile Devices into Computational
Infrastructures,” Journal of Parallel and Distributed
Computing, vol. 64(2), February 2004, pp. 301-317,
2004.

Michael Jackson, "The 21 and the Machine,”
Proceedings of the 17th international conference
on Software engineering, pp. 283-292, 1995.
Jonathan Lee, Kuo-Hsun Hsum, "Modeling
software architectures with goals in virtual
university environment,” Information & Software
Technology 44(6), pp. 361-380, 2002.

Axel van Lamsweerde, "Goal-Oriented Require-
ments Engineering: A Guided Tour,” RE 2001, pp.
249-261, 2001.

van Lamsweerde, A.,
Software Architecture,”
2003.

"From System Goals to
SFM 2003, pp. 25-43,

TAZEYY 2 &8 A BHEA3

[25]

[26]

1271

[28]

{291

{301

311

[32]

_in  Theoretical

Z.(2006.3)

Hermann Kaindl, "A design process based on a
model combining scenarios with goals and
functions,” IEEE Transactions on Systems, Man,
and Cybernetics, Part A 30(5), pp. 537-551, 2000.

Rolland, C., C. Souveyet, and C. Ben Achour,

"Guiding Goal Modeling Using Scenarios,” IEEE
Trnansactions on Software Engineering, 1998.
24(12), pp. 1055-1071, 1998.

D. Bartetzko, C. Fischer, M. Moller, and

H.Wehrheim, "Jass - java with assertions,” In K.
Havelund and G. Rosu, editors, Electronic Notes
Computer Science, volume 55.
Elsevier, 2001.

Meyer, B., "Object-Oriented Software Construction,”
ISE, 2nd edition, 1997.

de Kleer ]. and Kurien, ], “Fundamentals of
Model-based Diagnosis,” In Proceedings of the
Fourteenth International Workshop on Principles
of Diagnosis, DX'03, June 2003. pp. 1 - 12, 2003.
M. M. Kande, "A Concern-oriented Approach to
Software Architecture,” Thesis 2796, 2003, EPFL,
Lausanne, Switzeland. http://adhoc.dpfl.ch/EPFL/
theses/2003/2796/ EPFL_TH2796.pdf.

S. Russel and P. Norvig. Artificial Intelligence: A
Modern Approach. Prentice-Hall, Englewood Cliffs,
NJ, 1995.

Lars Braubach, et al. "Goal Representation for
BDI Agent Systems,” R.H. Bordini et al. (Eds.):
PROMAS 2004, LNAI 3346, pp. 44-65, 2005.

A A

19999 29 MAUEw HAA (T
Ab. 2002d 89 AAUEm Ax}A S
| (MAp, 20029 92 ~-A A7Zoista
DA, BARORE AZEdC oY
A, FHIAES HFE, ANHLY a2
Edjo], d¥its AZEYY FT

¢ 8

1986 2¢ MR Ea AxpA LN FE
Ah. 19883 5¢ Florida State Univ.
| Computer & Information Science(&
AP, 19959 59 George Mason Univ.
Information Technology (¥FAH. 199513
59~19953 8% George Mason Univ.

Research Assistant Professor. 199613 19 ~1998'd 2¢
TRW ISC Senior Engineer. 19983 3¥~&A A7Ug
o HAFHEH Bug pAREoks 877, AT E ] o}

7]9\17;] AXE ]01 nit—le‘a}-ﬂ z].y] z;]Osi

FELER



