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2 2

=12 @ oge] AAjesoe] AEstal gl IT A A& dls =R E=dosa, Z=AjE niel ol
IT AeiAe] A2 Al 744 ai = yeol it

S110 @AM, 4 d71Hel #-dA &S BAste WAYUEFY  “H-$(adaptation)” 2 A|=EEo] A
[

i=!
Pol RE BAIE YT 5 ARG 222 ATYHT AZAT F dE SHoIT

A
S120 ©HAlRlA, = WA= @] 2 F7] @A 1T AEAle] AlaE e H8s Y uA



[0024]

[0025]

[0026]

[0027]

[0028]

[0029]

[0030]

[0031]

[0032]

[0033]

[0034]

[0035]

ZIHEdl 10-2015-0112301

(modification)” HAgoltt. o= MEE L AR olY Akl Ag8t7] 9 M2 AXIEY Y947 +
A

4 s Aol BAe TEE Aael T o),

o
o

S130 WA, Phso R F4/1HoR Wase 9% 2ol weh Ausn AN A&H BB ol
ok sHe “Ash(evolution)” &Aelth. As® 222 #He Hoha o A$, WAN UhuA snz
W 5 oole vEe oua.

2 oagol AAGEL ol Al 7HA A4 FTolA 53 TV #HANA IT AuAY 2 W7 (Dynamic
Modification)(S120 @A) S A Ysl= = AL ARtstaAl gty 53], o]gtellA eEHE 2w A4
dEo] Agtst= IT AENAY &2 W4 ZdYdoles IA AF8 EAEES 487 Hsl A 3o
St AEA A2ElS REsy] Y W= 7F g ol ok IT AEiAl o] Alx¥le HA =FS
SZ3 W) 98 Z2EFo] x3Eo] ).

e, # g 4 AAd £ 2 Sudols ofF Adfshs 4%
=i/t ATk shel el A2gol 8 N Gacton 4] EAe Hae) Be] LGSR FAHE 1T 4
BAE Aolshs g e

2, Aol futel A7t e R D (metamodel) S o] &3] 7] IT AHAIE E&@staL, 47| IT AejAE F+433
= o] AlxgoR stojg FojR S dte H2aE ST ¢ AT U] F Al2"S Ao EN
71 8l A &(adaptation)dtch. 1714, 7] HWERAS F7] o] AxElS 77 zpale] ZbeE 5 Y
(capability)S #8354 Jazgsl= HE ooJAE Z#(multi-agent organization)C.ZA] T A= F o]
nh2 st

¥ o, A7) Aol tupelas AEFA d¥E 274N e AlA g HgEr] e A dEE 294
3 e A A gleste AXUE T g9rt FrE § JnE ] o] A|xEe] g FHoE W

7 (modification)3dtt}.

ool M FYE EAS Fzsel By AAdES FAHOD AU,

(1) IT AYA Ede 918 de =g

o] AAldEe we IT YHAE Aoldtes WrelA IT AuA 18-S A3 vl Qe
Holt}.

Organization-based Multiagent System Engineering(0-MaSE)2 AAR}E0] ofo]HE 7|ule] 7t g2 M1E
AAT o Jog WEtRAd WA AL, aga Jtolueil & Ao shubel ZEAA Y et
(J. C. Garcia-Ojeda, S. A. DelLoach, “The 0-MaSE Process: a Standard View,” In Proceedings of the
Workshop FIPA Design Process Documentation and Fragmentation Working Group, pp. 55-66, Lyon, France,
2010).

b1 k1
[N}
i

o
e

Al

Hol F4<
4 EERE R
AEA A P2 Wl A=

axel oy

0-MaSE 7} A|&3l= AEE F oo]dE ZZ (agent organization)S {TA3IE WetLde Z+ 7]
AAAEE Adl S #A 1 5

=
<] =
x7e] o] FEAonE B uy

= 2% 2 owwe) AAdEe] Astn Qi 1T A We] wEol ANME Aehwde] AA AL nol
Frh 7129 0MaSE vEkm st vwstel ARE Fe vedt g,

HA, dwelRde] wE FAese A ZA(Organization) IT  AEIA(ITEcosystem) &, %3
(Organization)S TZ3AZ = AE =T dAFHE 27 oo|HE(OrganizationAgent) = FYE 1w
(CollaborationGroup) &2, ool E(Agent)7} N (Action)S 3= g £A4S AHoste =de =4
(DomainModel )2 ool HETL AA A& Fadh= FHANA do]HES] FA dTFS A +F e 48 A
olat= B E A (EnvironmentMode )= 242t 1 /d S AT, oleldt 42 IT AefAZE dAolA 2+ A
HAe] i @4ES fdl Z7be] o] Al=®l(participant)E°] Aol 7HA & FH (capability)E @83t A

_10_



[0036]

[0037]

[0038]

[0039]

[0040]

[0041]

[0042]

[0043]

[0044]

[0045]

[0046]

[0047]

ZIHEdl 10-2015-0112301

2 Faatgshs sl 4 (organization)oleh= on|7h F B WHEd] RAH LT 7] Aol

BA(Policy) sl B%, IT AMANAE 1T ABA 9 913 A3, wete 9% 43 So| YeiA AA A
= Al

ol5d FAE g ottty #ekste] FA(Policy) S & 242 , I BRUIE
< Atz agitk. @A & 204 E 2w A Eo] sjdstaizt sk wAIQl AEjA o] AlAHEe
4 WAy #BEw AN shgaged A AH(ReconfigurationPolicy)S 715 HElRdAe] A (Polic
y)o A2 YA FUPHoR AEEtal gleS HolFal Q).

QeoksbAd), # dwge] g HAide] wE IT AAE Alolste WA &3t WEERES, O
MaSE(Organization-based Multiagent System Enginerring) wWlElRde 7]%3}%, WEfRde] RE A Q49
HEAQA 'Organization's YEFH+E 'ITEcosystem'S A2ol3tal, A7] 'Organization'S TRIANIE =T
'CollaborationGroup' &% AeJatir, o A|=EIRl oo]dEVL HA YHUE Fhsts A oojdES +
Aol A4S vE § = £A4S 'EnvironmentModel'2 A 2l3tH, A7) IT AEAIE L3I o] Al2E9
T2 WAL $3 FA 'ReconfigurationPolicy'E 7] IT AEiAIel AAS UYehE 'Policy' & A&k

A2 FYama] oty B3, ol IT AuiAl=, 371 1T BuAE 7 ol A" Zze] 43 3
H3l7] 98] Aojd ZRZEZ(protocol)S Ffste Zlo] niEAsIT),

volry, Boubwo]l Ao Eo] oA el Hcler A e IT Aude A4S 7HHe did= Ax"s
o] AejAloltt. dut= ANAEL dwtH oz IA A 7FA 2 FAFEYE(controller, actuator, sensor)®
T34 F Ut}

s duti= Alxwlo] FojX Ei(goal)E AFH e AT vuds o, iAo dYozA AEAL
HT & Aj2"lo] o]zl BEXE o|F& HAL Aol 71Xl 58 Qe A& 7o) AR udy e T
ZA2-he] X2 (organizational knowledge)% FAstaL, ol Agste EAE dlds] itk AHedlA

wEbA], Zhzhe) Qb= Alzgle] AlFste 7

T8 AMus e A AlAES FAASE HYo=A HEY
3l7] 8] 2o TREFo] Holxojol 3l FQ

19 TRERY BHE ANAE ool wast,
& N0l B 1T 4AAF A Byl 1 i.}oa AzEel $1 FAE 4
FAZAED 9Y e due] 9% mHelw, ® 5t B wye g

5
= URCA IT A o] ARTS AFAse ZREZS A mHolt

AE(Agent)7} 54 IT AehAl2] o xF(Participant) 9GS 38 7o gAs]or g A
BANXAEY}L s o & N (Action)S AHYstar Ak, oA (Participant) &3}

HATHA] ], Fox qTE FPete) Adts A 2='S el o7 (control ler) <}
oy 7 Qﬂﬂ(sensor) 9 AFo ol (actuator)E 7H F vk, Agol we, 73X ] 718} AFe ol = 7HA
A S FE JTE. old, "HAAE Hd AT Ze FEAHA AHLS AAle] A ] °JlHE 71& 5}
'Write on Local Knowledge' 9jAo|t}, ¥bH | dFo|o]El7} =83of & NH IT *g A =gl Holste=
Zko] dut)= Ajxgle] Faglof 3 V|5 A EA wy ff2nR FEAoR wERd A 1 Ak o

e gl
A7l 99 FaS fa theat 2 A e FEAL A FHa Agse @9 SR,

1) @< (Col laboration): T Foldshel B4, AEUE o, A4 % 5o FUe Aal +4F I9E 4
dlahe Ad Fox

rﬁ N

2) A9 AE(Local Planning): Zt7+e] Foix7l A2l Al Fox 51 55 s8] Fasteior & A 7 g
< sk A H-HE 9E Hoste A FH~

3) A4 A 24 (Local Knowledge Analysis): Z}zte] Zoizb7h zpilo]l B#3k AA7|E S8 253 tolH
5 B4l A As 48 d9E Aot M FYU~

ole} ol Aoyl FHofzte] AL Fhte] He HRE fl8] FHEIT A9, "o 2AAEN A AoeHES
W3e o g (TeanLeader) 983 A4xte] 58S W3lste] |IYAE 3T 9 W (TeanMember) & THA] 257
7besttk. 8 #H 932 A e A HA7), dFpololye] MM o] EAEA HE9
<<capability>»>E% 334 Hd.

-Qmo
N
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2 *E‘*MIOH WE 1T AR Aol WEeld, 47 1T AuAE FASE el Ay
A2 FAE AT A Sk Golshe GAE A Aol sl Ao

k= A7 (sensor) B Aol® VA HAd wet ode

=
Pah o7 1E1<actuator>é gesoE TPE 5 Atk o714, A7) Aelle, vE el Az
A, AEVE 0%, R A oS A% BNE Aelshs o4 Fe29 @< (collaboration); ZHzte] el

) [e)

o] zpAlo Al FoiFl HHx F5S Hd FPstoor e A AFS s A dHE HYste A
1 planning); 2 Zt7z}e] o] A|2Ho] X]—*] o] Hf3 ZAAVE B 53 dolH

HAte FYPE Hoste I FP2= K FF 228 (local knowledge analysis);=

q
Al A g sse] AESE ANE SAE 4 A,
e

Mo
i
QL'
2
N
>,
ftlo
J{N'

ot
ot
o
fru
X

T 32 E o dtol AAldEe] uwpE IT HEAE Alolste WA IT e ﬂ‘ﬂx}ﬂ A AHolE 93 v
2dS TAIE Tolty, = 39 ¥ # U (TeamLeader)oll ¥ <<capability>>E5<S & #hgo] AAdE9] &7
A IT A o] Alx=ge 3 A48 AFAE Fdste AAHA Y=, ]O}Oﬂ/ﬂt oy TREFS
3 IT AEiAY] 54 WAS Fd3ke AE 7lEska At

A7, IT AEA 9 Al SAs= 874 a9l Watz Qd)], 2 IT A Foddd drg= AJ=E
o] F3lo] Algo] B7FS JElZE HYets, AuEAlY A&7HsAd (sustainability)S BAAsH7] &l 1T e AL
T A2ES FHoR WA U 4 A& oYX E Altstaal gt

o5 &) ® ol e AAde wE Hox e Ay E 2t dt=dole o2 Alojds AT EY U}
AgtE shte] Fo] Alamgle] W N RA FRElY B4 o] AAHER FAHE T AEAS Aodte
e oo e S 23

-4, Aol tule]lav) wglxnd S o] g3le] A7) IT AEAE ®Hdsta, 47 IT YuAE FAs= Fo] Alx
oz 3T Fo7 Ao g HAIE 3T 5 JEE Y] Fo AnES ATz 7] AE
Aesth, of7|A, WEIRE AL ¢hx AJ|E 0-MaSES /NS WElR o] AEEE Ao| uiEA s},

a4 o, 47 A futelart AlEA dEE a7AN e AgANEe] A85hr] A8 ] dEH AL
Ee At digsts AXUE 5 d97F F7HE § ALF A7) #Ho AlzHle FRE T

ik, o], J&¥o] AAM(Policy)ol wel ¥ LH(CollaborationGroup) HWE A7) IT AEAE FA=
o Alxdl F Aok slte] Fo] Ax®lo] Y] ¥ IFS Aolste ¥ #lu(Teamleader) Z2A] AX =1L,
7] & gl Aojol we} Folxl HRE Fasl] 9% o] A|laEe] o] AX T

Hop FAHo R, UM 71Ed vpek Zo] IT A AAE Aofshs o33 oAk (Participant) 9 FollA

02 W ol oQi’,

% 7} ¢ 2% (CollaborationGrop) BE —s}ure] €] o0 (TeanLeader) 93+ Fa)ali= Awrj= A|2~®lo] 1
fretch. oA AT vEr R ’“4 gojo] w2, 7 A3 (Role)oll HAl Al /AR o] HE(Agent) ] &
G sHow Addnt. wEA, § gy 04%% ot it = A= A Al A or AAQEE o] of
Yl o] G (Policy)ol wtet s4oz AAd. o]& s A4A< A (local knowledge) HFFo
7H e dute f‘l*E*‘O] Fste AAS AHET Fr don, dAAY M4 (availability) 7F 7HE &

of et & YR dAE dWt= A2=E e A
E Fal, @A IT @A =89 g3 74 Asjhet
4ol =AZlEE AETHESLS nE9 9] S(niddleware layer)o] X3 AEE, BE )= A2 g
o}, 8 e AE8Ss Hojure A AElg xRt @48ty = Flo] uieAslr),
By

,oest 2

O WA FY ZYu(TaskPlanner)= A IT AefA A2Hol] TE5FHo e BE FoJAH(Paricipant)2] X1]°1
71(Controller)7} ¥3Fal = dA(Collaboration)?] ALE E3) AA 7}83 FIA(Participant) ES I
otsle] HA dalo] Q3 AEe A3
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®@ w3, 29 ZYY(TaskPlanner)= 2 ® B3 A3 A, +4 A7) (ConfigurationComposer )l Al
2 Aol JdH HAH(Action) S 3HY LA JHAE BE AME 7H5e FoxH(Participant) JE @A
oty BE A A (Environment Object)®t ZF A7} A4f3k &2 (Environment Property)E >X3¥ste= 374
A% (Environment Map)E |AFHA, A A28 74 JFS A8 & S a4

® T4 A47](Configuration Composer)E= F H¥ ko] 7bs3 TW FolA mlg] Azl Alz=elqu)z] 4
Al Ao gk A AS flskA] EE FRFAAETTS A

® weF 4P FREHol F oyl A
23] A

Model)& 7|Wto.& AFAsle], 713

@ FYHE 294
@ AHEG Agete] e
Asl BAZ WA BS
a4 g =

%, 74 H4 AE7](ConfigurationScoreCalculator)”} 2} FH A
“(collaboration score)& W& A2H H]§-o]5 E(Cost-Benefit
AFE 7= FAL shuE Akt

oketid], ol ThE Aol wet § HuEA AAR o] AJAge 2y E 1 (TaskPlanner) &

% 2! =250o] 9 BRE FolxH(Participant) ] #17](Controller)7} &f3te E

(Collaboration) WHIE Fa AA 7He HAAES dofste] Fox Hx dAdd 8 AES Adsta, &

= 71 AAZE AZH FA 7] AR A vdd A (Action) S I 8

AA mot® BN (Environment Object)et Z+ AA7F AF3H &

+ 3 HA=(Environment Map)E T4 A4 7]1(Configuration Composer) 7
z

=)
T Ael dde aAd.

f

Mo

0}

dEo] ABFozA, A2Y

EF, ¥ owgel v Aol wet @ ez 248 Fol Axue, $4 4471 (Configuration Conposer)
AEVES So el AgE Axg AR AL Fastel 7] Az AR G HolH Akl it
e y | FRy E=3e A4 A%, A48 R B o3

oz o)Rol Aot w
SEEE RSP E R
Uals §A ATH TaAs

o
S
)
o
R

62 ¥ el w g AAlde] mE kel o] Alxglo] AN E(actor) 2A FEEY EHo] Ffo] A
i IT BEAE Alofsh= ZA(600)5 =AIF S5=24, A 2708 IT AAIE Alofsh=

[
T
f
-
Lo
1

o

=
7 wgel ignE, o)At X TAL FAOE 1 /%S e @),

S gEgiol Aojr](20)e AEIAY, Aale]l AAIF HolHE 7 E3H=
'Write on Local Knowledge' NA-S F33tH, oo wa} dejxo=z Sy,
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AZF-(30) =, Fo] A|="S 242 #palo] 2= FH(capability)S &-83lo] A3 zgsts HE do|dE %3
(multi-agent organization)©. 24 FA3sI= WEZ D (metamodel ) S A43kct, ojul, A7) welRdS 0-MaSE
wEelmdo)] 7] %3y, weprde] nE A A0 el 'Organization'S YEHE 'ITEcosystem' S A9
3Fal, A7) 'Organization's TFZ3A7]E= E7-2 'CollaborationGroup' &2 A e&lar, Fro] AJ=ulC]l oo]Ad
EV} AA 398 T35 34 T &S v 4 A= £A4S 'EnvironmentModel' 2 A
sty 7] 1T AEAE FAgste Fol Al2=gle] 54 WHAS £ A 'ReconfigurationPolicy' & 7]
IT AejAle] 4as Jebls 'Policy' & A5 A4 S22 A gofahs 2] uharAsict.

Aol 7] (controller)(20)+=, o] Al=®) kel |9la & A% O S Aoshs s s3I, &5
3], AA71(20)=, &7 AR (30)o] AgE wEtRE S o] &35t IT AHAE xdstaL, &7 IT AHAE +
dete Fo] AlaHlo g stolg Foixl A vt HAaE A ¢ AT Y] FHo Al=EE AT

2ZH A7) dEe] A -S(adaptation)shH, AEA dEE LA Ee 2
QALY e AoRAME] tl&she HEVE e 947t F7ME  ALF 7] Fo] A2"e Fx2E 54

2 W (modification) 3o},

IT AEAE Aojshz FX(600)NA, AFH(30)el AFH gl A (Policy)ol wet @d =
(CollaborationGroup) E= 7] IT AENAE FAAsI= o] Al2=®l 5 Aok shte] o] Ax®o] 7] HE
288 Alolate © vl (TeamLeader)EA AR, A7) © #r]e] Aold wat Folx xS Fa37] 9
o] Azgle] 2ol AR

)

qhek, Fo] Alzglo] | HEA AAE A5, A7l A7)(20)+, B EIW Y (TaskPlanner) HETEE 53
71 IT AEAlel  SExol Ade EE FoJzH(Participant) ] Xﬂoﬁl((}ontro ler)7} Ff3tles 4
(Collaboration) &= = FAXES Felste] Foxl Hx g Fagk AdS s, A

= A9 AP A A7) A A ydE Ad(Action)S 3

7] 24 EHy AEXYE L
22 Zhe BE 7HE Fox Jg dA gotd S AA (Environment Object)9t 2+ AA7F &A/3 &4
EZokeli= 7R = (Environment Map)ES A AA7](Configuration Composer) 73X

(Environment Property)E& X
]

=)
GE Algge=a, Axm 74 A9 dde addn.
2]

E5, 7] Bl Azglel § dumA 248 4%, 471 Alel71(200%, 4 4471 (Configuration Conposer)
AEAES Fol vie) AR A28 A ZAE Fastel 7] AzY AN ZANA ol ALY
e Foshe Fuey 232 44T 5 A

Nl olE (40)= IT WAl Al=glel]l FFojsh=s Z4zbe] uib= Alaglo] Fdsjor & 7o S48 A4

4718 B owne ANAES, BARA Add AeAsEe] §2 Aen F shtel 1T guAe 2@E 9
B A%Hoz AP Frel AL AT S At Y AT Y AT, ol WSS Bl
IT AHAE % & Qi venas dende Fse 98, 484 FAAE A FuAe Ao
2 2% 9 Juk gAstelol @ WEVES AEVERY 454§, 19w 9 Adst geslel @ ve 4
Agael LzEZ YOE A T YA BT AdozAR EAste Ao] ohlnh, AAHA AzE 87
o THE & 9&s ANFA,

B, g RS A 48§ SE 1S A 97 9§ g ase e A
Ao, AR 98 A 1% dA BFE s e f88 4 AL Aol AgHE v
F50 = 4T TPR

AR} 92 5 dE /1% oAl o= ROM, RAN, D, A7) Holx, Eevtsa, B dold A9
Fol glom, wd Aele] Aoln(dlE ol AP B 459 Fu Pdske AL rged. 9, 2
FEb 9 + A /1% WAE MEYAR a9 W w“oﬂ BAslel, B4 WHoE AR} 948
G g mEsk AgER A9 4 vk 2dn ® wye FAs7] 9% 7154 (functional) X2,
Sy omE ATRESS ¥ o] &t /)& Robel ZRadv s okl Solshl Fed 4 At

AR ANARE BAo2 GAug, B A SHE @ B B2
Jol A Heluhx) e wslel A

4. e A *e‘*lcﬂ%% A4 Bae] ohle AgAe) BelA el
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30 ¢ A 40 1 Aol olH

(AIJ—‘.*)

\

HIEH2LZ 0125101 IT MRS Ei5tn, &of
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23 4 TS A0l A2dS Mpdeozy H38

L— S110

A
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2 c>ODI Slolf tHS BXTIE T= ALIF 12
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Y
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ORA
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=

=

H

el
[=)

2]
H

_\_uw rtici Umnmu.mse

External
Protocol

o

=——participates-in

IT

Ecosystem [,

constraints
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Group Model
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reponds
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Internal / & = 12
Protocol = —initiates Policy
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=

=

H

el
[=)

<<Role>>
Participant

Y

possess possess
0..n \ / 1
<<Capability>> <<Capability>>
Device Controller
<<Capability>> <<Capability>>
Sensor Actuator
uﬂ/ﬂ:: umﬂ_\o:s
<<Action>> <<Action>>
Write on Local
Knowledge

<<Action>>
Collaboration

¢

perform

perform=>

<<Action>>
Local Planning

perform

<<Role>>

3 *
<<Action>> Participant

Local Knowledge

Analysis

<<Role>>
TeamLeader

<<Role>>
TeamMember

<<capability>> Momnitor CurrentCollaboration
<<capability>> InvestigateMembers
<<capability>> UpdateParticipantMap
<<capabillity>> UpdateEnviornmentMap
<<capability>> CalcurateCurrentCollaboration
<<capability>> SelectOptimalConfigSet
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Configuration | §(safety = Valid) THEN RETURN AnOptimalConfig
core Calculato

Eriq
(D@ PlanTask
IF (CollaborationScore < Threshold) THEN Trigger Reconfiguration
Task <'““““““‘““““'““““““:
Planner !
1
(@) SelectOptimalConfigSet :
(TaskPlan, 1
ParticipantMap, :
EnvironmentMap) 1
(*) AnalyzeCollaborationReliability :
h 4 (CandidateConfigSets) - 1
Confi . Collaboration '
Sl e > Reliability i
SImpose: Analyzer |
(5) CalculateConfigScore :
1
3 (CandidateConfigSets, -
® Gce::f?;;ct: e ReliabilityScore) Collaboration E
(ParticipantMap, (&) AnalyzeCollaborationSafety Safety :
Recontguratonpaiy § | (notmaiconi) - |__Analyzer | 4
1
i
1
1
1
1

T Ty SO SN Py Collaboration [===~
CalculateCollaborationScore Monitor <‘\
1
(CurrentConfig) “ " Moialtor
Sa—we? Current
Collaboration

_18_



ZIHEd 10-2015-0112301

Ed5
@
q'.‘:;Ro]e;f) ‘:‘:Rol e <<C apabl lity:>;> <:_<:Cap abi ]_iry:yj:
/:System Clock /:-TeamLeader /:TeamMember /:Sensor /:Actuator
T T T T T
! I | | I ]
1: TimeOut( ) : : : !
| I I I
| | 1
2: MonitorCuzrrent | | |
Collaboration( ) | | 1
\ 3: InvestigateMembers : : :
| |‘ I | I 1
| 1 ! 1
I Loop I 1
| I
: [ [-4: Getsarus0—® |5, Gerstatus )—ﬂ -
|
1 ——————————6: GetStatus( )—DD
I |
| | I 1
1 I_—‘ 7: UpdatePartickpantMap( ) 1 |
| | | )
| I T 1
1 [ Loop J | 1 1
I | | |
: | | 8: Moniter _ ! :
" Envionment( ) 9: GetEnvironmen H
| Property() 1
| t t 1
| | | [}
1 10: UpdateEnvipromentMap( ) | 1
I I I 1
| | | 1
: 11: Calmraeij(thollabontion : :
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