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&�'�)(*mQs]�¡x](! "¬¢(0 -s]#&�'1)m´�d ¯ ¢1243

gTÞ�5 i rsd#&�'�)T]6*mQ¬¥(7#8mr¬d(9#:x]�zT{¬|s}
~à� Öm](!;"=<?> @;�s«�!;"BA i h�2,3s]^ªx«Td;&�'1)
*TQx¥(7 8Trxdoz�{x|s}^~��kÖ�]�!�"=<?C D��¬«�!�"�A
¥o³���¨�ExwTd�ð i _mb¬cTdutsð�ðubs¢uh�Ã�Fxg�&6'
)Tg�G#HTrxd�I6JLK©zm{�&T¥m¦x§©¨m`TW Ù h�M Fs¢#I
JNKkz�{1&mÞ(O¬]�!�" i�Ù ¨m`TW�rxdot
rx«�Ë1Puh1I6JLK©zm{�&T¢ + Ö�´md ¯ ¢�zT{x|x}u~
�<_ Q#RTrxd�&6'�)(Sx¥6RT®xÜoÓ�hmý1I�JNK©zm{1&�¢

ó ] &6'1)m]o`�Wx¥($ %¬«ozm{s|¬}u~à�©g6T�U Ù h#V
W Ù ¦¬� i rsd�txÝ Ù h�I(JLK©z�{�&T]�%#XsÞ�OT_#Y
Z rxd��Tpx¢�I6JLK©zm{�&TÞ�OT_�ü [ Ù ¨�Ø�\mrsd�t
I]J^K©z�{�&Ï¢Xh _ÉwÉÑ'ÓÏÕ�&`'�)Ïg]9�:É]XzÏ{

|s}u~��k]�0��¬]u`TQmä�ás«uQTS imÙ ¨ a#b1&�'1)�]
G�H Ù hT`mQTr¬dut1I�JNK©zm{1&�¢mÜsÑu¥#&('�)T]�³
Øs«xÈ�goQx«s�4c d�e i &('�)T]�`mQsg�V W rxd(*�Q
es¥uË � Óxdot¬ðmðobx¢#&('�)T¢�QmSTÚmÛ iTÙ ¨�_¬w
ÑkÓxd�ÝT] i r¬dut1&�'�)T]m]oÕ¬Ð�c�d R�® i ¢ í#f
]1g,- � Ñu«Td�t
�ih jml ÍmÎs]6j k QTSVbVUVW!Ü^ÓVÕ�&l'm)V¥ln!ÔoÓ
¨ ¯ « ¯Tjml ]�ÍmÎsg�j#kTrxdot¬ðuÓs¢ j�l õx~à��ö
|o{x¥6o��xç't
�ph zm{s|¬}^~��©](q�r ýVQmS!go`VQmäVás«^zm{!|�}
~à�©g6s Ù h�q^�,t1�md�tsðm]oÕ¬Ðm¥T¢uý�zT{x|x}u~
�1_ ÈX]�¦É�X«�QÏS�`ÏQÏá�âÉgvu�§©¨ ¯ d � g]wÉÐ
x §©¨�úsç�$�%�_x´Tdut¬ðT]uÕsÐ�] x�y _�zT{x|x}u~
�<á�â x�y bx´�� h jTl{z}| Ö z Q�Sx]�õs~���öT|�{
]oÀmÁ¬g(~ ¯ ¨�ÚmÛsÜuÓ¬dotxÔoÕ�hmzT{x|x}u~��<_#D
]�IlJ�K zV{�&V¥(� �!ÜoÓV¨ ¯ Ó!y��;~��Vämás«V]ubVh
ýTzm{¬|s}u~à��¥ � ¯ p�ËTqxdot¬Ý Ù hmz�{s|s}u~��
_�Dx]#I(JLK©z�{�&T¥��#�sÜuÓT¨ ¯ do�mp¬¢oh ó ]#I
JLK©z�{1&m¥�� ¯ pTËmq�h�� ���¬Ömg(�xd�ð i ¥T¦��
��~mä�á � g(�#�mrsdut
� h QmST³mØ QVSxgl9�:!]��!]oQVSx¥^³TØVrxd^t�ðT]
ÕsÐm]6���x¢oQ�Sx]oõx~��köm|o{¬¥m´TduQ�SsÖm]TÊ�×
bs´md�tsðm]o¡¬¥u³TØxÜ�ÓTÕmQTS¬Öm¥T¢uÍ�Îs]��s]�ñ
ò i©¯ ���mb�V#�m_�-��¬ÑkÓxdot
.�h zm{s|¬}^~�� z õx~��köm|o{#�x](a b � � Ñ � ]
� ãx]6��� iTÙ ¨ �àÑ©Ó¬dozm{s|¬}u~à��S¬]oQmSTÚ�Û
goýmz�{s|s}u~���_TãmØ�rsduÚTÛ¬¥�a�bmr¬dot
zm{!|�}o~��k]lq�r i QmSV³TØ!¢mÞl�s¥uQ!«oËVÓxd^t

rs«uË�Pohx´Td�QmST_ _¬wsÑ©ÓTÕ#�mh ó ]�QTSxgo`�Q
bscmd�zT{x|x}u~��<_x´�ÓsyuzT{¬|s}u~���](q�rTg�Q
«s� Ù hs« �oÓ¬y ó ]uQ�Ssgu³TØ Ù ¨ThxÔ�Õ�q�rTg6�
� dut#�T¨x]oQ�Sx¥ j r¬dozm{s|¬}u~à�©]6q1ru_�k#�

�



������������	�
������
� ��������������������� �"!�#$!�%$&$�'�(�)�

Assignment 
of Agents

Action
 decomposition

Object DB

Object ontology

Action decomposition
 knowledge

Action ontology

Supplement of object attributes

Translation into local ontology

Knowledge on 
agents abilities

Object ontology
Space ontology
Action ontology
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((move   (subject  Kappa1b)
              (from      (at   Kappa1b))
              (to           (in_front_of  Rack)))
 (handover   (object          solaris)
                    (from_place  (on  Rack))
                    (to_place       (on  Kappa1b))
                    (subject         Rack))
 (move   (subject  Kappa1b)
              (from     (at                  Kappa1b))
              (to          (in_front_of  Human2)))
 (tell   (subject  Kappa1b)
          (at           Kappa1b)
          (content  (talk   Here_you_are))))

(fetch  (object  solaris)
           (destination  human1))
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Ù Õ��VÇ;�Vrxd�<�L � t6RV® Ù Õ;c;dx]^v!g�LL.<¥�Mmr�t
Rm® Ù Õ c�d¬]u`TQx¢ í�f ]ONQPmbTQx«�ËTÓxdot¬Ô

R hmrTû�¨x]6��~mr¬dozm{¬|s}u~��kg�c#ds]TS�U � Ñ
zT{x|x}u~��<_#� ~s¥m«�dTÔubs]6�xÖoh �#�TrxdotQV
¥(c dTb¬´mdoQmSXWx]�QTSxgOPx¥à�
- ��-m`TQmrsd�¦
�kýmz�{s|s}u~��©¥OYTZ Ù h ó ]�Ç �sgmÔx§©¨TVsg�`
QTrxd�ts«\[àÑ � ]O] ��b�c d_^�]uQTSm_Q`Xax¥oÇ¬d
i h c#d�ex¥O`Qam_Xbxw¬ÑkÓmhXc#c dT_mQ¬«oËmÓsd�t
9 :¬]ozm{s|¬}u~à��_¬ÊoËxd�&6'�)T]�*�Qs]\d_e�~

f ~Tg�NXh iTÙ ¨ EswuÕ��TpmhXiQjx]�&�'�)Okmes¥�¦
d�d_e�~ f ~QgBhXlm^\n#'Qos|mp©{Xqsr�~Tg�]X^�Ö�¥
´oÕxd�NXhmbs´md i�¯ wTdutsðuÓàÑ � -x]\tXhTus]�v
¯ guU �5¥OM�rXt

lw^�xTãTnTb¬¢��T¤x]�yTpmÎs]�z uTÄT{Q|sg\}X~Q�
ç��à� i ¯ �©ÆVbVòX}Vb!´Vdu_Vh6a��!¥ j r!d��X�VÎ��
�X� Î�Äàÿ��TÎ¬¥\� Ù©¯ ]obmhX���x«sÈu]�¦Tç\xTã¬Ü
ÓTÕT�Q�s¥\� Ù ÕTtXhmb¬´TdutTz�{x|s}u~��k¥m¦Td�³

� d�e�~ f ~Qg�bÌ¢�hT�Q� aQ�¬¥ j r¬d��Q��Î�� �Q�
ÎTÄ�ÿ��TÎx¥O��Óm¨ ¯ d�ÝT]m]oh#�m¤s]\y�pTÎTz�u�Ä
ÄX�T�Q�s]\d_e�~ f ~Tg�¢O� Ùk¯ txðT]uÕ¬ÐohT�X�¬´
d ¯ ¢�zT{x|x}u~��<_T�#�s¥�aX��rxdo�mp¬¥X� ¯ ¨ ¯
d i©¯ wTdut
ðmð�bTQx«x§©Õ�&('�)�kTex](!#"mbs¢uh�I(JLK©z�{
&Tg\k�e i ïsd i I(J^K©zT{�&o_�ý_�\dwe�~ f ~Xg�g
rsdm]�bT³ � n¬]\d_em~ f ~Tgob¬´mdotmr¬«oË�PohQ�
�T_T� ¯ Ým]T]�³ � nmb¬´Tdm]ob�hx´Td\�Q�s]\�X�¬]
a��!¥ j r!d �T� Î>�����VÎm_!´Vd^_Th\�� x]����!¢Ol
^�n_¡!È¢�!çur!dVð i ¢^b!cm« ¯ t�Ô^ÕmhV��-s];I(J�K
zT{m&m]�£(eVbx¢Ol¤^\n�d_em~ f ~�gmgoQ!«!§ ¨ ¯ d^t
ðT]uÕ¬ÐohT¥w�m] I(J^K©zT{�&ob¬]\d_em~ f ~TgT¢�¦
§ bx´�dTÝm]T]�hTd_em~ f ~TgT]��T�TÎx¢�� Ù©¯ t

¨T©Qª _T«T\�rxdO�T� i ¢ + Ö i RX¬mr¬dO�T�Tb¬´
dotmr¬«oË�PohQ�m�s«xÈ�bs´mdT¦¬�u«O­T�¬«O�T X�Q�
¢($ %¬« ¯ tX�Q�x¢O� �¬¥(aT�Tr¬dmÝT]m]�h�aT�s]�®
�s¢�0#-�0 -s]#&�'1)m]6*TQ �sÖ�¥\¯TûmÓ¬yO° ¯ t�&
'1)mg�kTe i r¬d\d_em~ f ~TgT¢�hxðT]m¦¬�o«\�X�¬¥
¢O� Ù ÕT[T±sg�Ýs§©¨ ¯ d i©¯ w�dut

² 	´³¶µ¸·"¹�
»º�¼½µD¾¶¿��¶À��¶¹+Á�¿

+ ÖÏ¥ i §©¨É¢>Â]'�Ã¶Ä i + Ö i ÞXßÉ«�N�ÅÏb¶Æ
Ç p f oT{wÂÉÈ©~u_XLmÓ¬dTð i _QÊxÔ Ù©¯ tXËTÌTÄQÍ
Î �^«!Èo] ¯ Ë¤ÏVd�Ð�qTÑ�ÒV{¤Ó�q z Æ Ç p f oV{¤Â¶È
~T¢\ÔQu�$ %Tb¬´mdo_mh + ÖmÖT]QÆ Ç p f oT{wÂÉÈ©~
¢^eVf!Êo× i ¯ §1ÕXÕVã;�!«VÊ^×VÄm[V\ z Ö [V\ i ¯ §
ÕXuVã �!Êo×!]�aX�!¥mÝ j � äVá ¯ §BÕX���mÎT_!´md^t
ðT]m¦¬�o«mÜTÔQ×mÔT«\Õ�ã�� z u�ã �sÊu×¬¥oú ¯ ¨�ä
ás«�ØTÙ;�s«�Úx~�&�e )�ÂÛÈk~Tg^`mWVrsdl$ %T_!´md^t
ðm]�¦s�u«OØQÙ �XÚx~#&Xe )XÂsÈ©~T¢wÜ4-s]\ÝXÞ¬¥

³1��¨ E¬wTd�ð i _Tb¬cmd�tsÔ RTß 0s¢ + Ö i ö�àâá
�%_�ãåä¤� � ¯ pÒ§ ¨aQ!«!�¢Ú!~]&�e;)�Â½È ~^bah�æ��
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�QÚ¬~#& e#)QÂâÈ©~�<[Z \^]_Z `=ab]_cdZ \e]_cgfhajik]lZ mj\ A ionqp ð
i ¥^r!d^t&r!çV] ©�ª b!] + Ö z ö�à¶áÏ� Ö�Ú!~;&Xe;)
Â�È1~X¢VðV]BÝ�ÞVbÏ´Vd^tXð^Ó!¥ j�Ù ¨�2,]^Ã!¥ ¯ « ¯
öOà á�� i Ú!~�&Te;)XÂ È ~VguQs« ¯ Õ ¯ �mpT_!´md^t
ð�Ósgts�Ä � «�Ús~#&Te#)QÂâÈ©~^<[u mvmvwlcdZ \e]_cgfhajik]lZ mj\ A
i�nxp ð i ¥or¬dutsÜ¬Ñu¥�Ús~#&Qe )QÂâÈ©~�goQ¬«s§
¨ ¯ ç¬�(Pm¥ ¯ Ô\Ús~ &Qe�)TÂÉÈ©~m¥(7 8 Ù ¨ ¯ d#I
~zym{ íx{ ](!�âm_�$ % i «mdo��pm_s´md�tsðuÓsg6!
"#�QÚÌ~#&Qe#)>ÂâÈ©~ <|ihmvm~}�cgfha�]lZ �vcdZ \^]_fhajih]_Z mj\ A i�n
p ð i ¥orxdot
��¶~�������x�����x���q���o�
+ Ö i ö\àÉáx�©]OãTä¬]OÚx~�&Qe )XÂsÈ©~obx´Td�æ

���TÚ¬~�&Te�)QÂâÈ©~m]�NXÅ iTÙ ¨x¢ohTËQÌ i Í Î �
g(~ ¯ ÕTtTÍ Î �u]oãmØ¬¢ í f ¥�Mmrs¦x��«O¯����Qk
� «\tQhs¥m¦x§©¨mh + Ö�]z�TNs]��xcT] � gz� x Ù ¨
¯ dut
Ô R zT{x|x}u~��k¢�dq�_^m]z� ¯ eT³xg + Öm]z�¬]

eTf i�� \ Ù ¨�h ó ]&�q�sg\Ns]�´mdoåmæ iTÙ ¨sÞ�\
rsdutQVs¥uõXdQÃLKo�Tq zh� öo{¬¥m¦1��N¬]O�T�Xtm�
gz� x rsdutx� x ���x¢�Vs]m¦s��«\�X�TW�bs´mdot

� �M�����������^���~ 8�¢¡��F�~£��~£��F�^¤�  �k¤5�b¡��v 8�¢¥��% � 
� �M�����������^���~ 8��¦5��§��~£�� �^¤�  �h¤��b¡��~ F��¤���¨5�M � 
� �M�����������^���~ 8�¢��� �~£~£�� �^¤�  �h¤��b¡��~ F��¦5�b§5�M � 

ðm]t� x Ù ÕQ�T�XWxg��X�TW i Í Î �ug j � -1��d
Í Î ��] x y i ¯��TrxdTð i bThª©« N�rxdz¬kh�©Nsg Î
dz¬x«¬Èo]\Í Î �ugTÞu\�rsdut
Þu\¬ÜoÓmÕXÍ Î �k_�È�� ¯ �k°�±xg(u - � ¢ ó ] i

c�]z­q®x¥�Yx¯�rxd�tTzm{¬|s}u~��k¢�Ú¬~ &Qe�)QÂâÈ
~(Sx¥�\x°xÜoÓ�Õ�­x®�±q²x³âáx��´u{1)mg6~ ¯ dTð i
b�hx­q®x¥�Yx¯ Ù ÕTÍ Î �o]�ã�Øxg�Q¬«s�BtTz�{¬|s}
~à�©¢t­x®�±x²q³âáx�o´�{1)m] ¯ �mÓ � ]qµo{·¶kg�W
Ù¢µu{¸¶ i rsd�t�­x®�±q²x³âáx��´u{1)m]�ýâru~�)�¢
+ Öm]�Í Î � i Dx]z¹x~tºs]��s¥t»�¼ imÙ ¨�tmÚ Ù ¨
´1�Bh ó Ó�Ñ�_x½mÕ¬ÜoÓmÕ#�ThÉr�~�)m]t¾s]qµu{¿¶ �
² ��r¬d�tTÍ Î ��¢69�:Ì]½r�~#)�b ��~�ä�á�bÌ´�� h
ð�]oÕ¬Ð�]t­�®¬¥�¦s§©¨QÍ Î ��]�ØqÀm_�ª¬«Td�tTL¿Á
¥Tðm]�Ús~ &Xe#)TÂâÈ©~�]ovxgOM�rat

�ÃÂÅÄ ��Æ�Ç M *�ÈB.+ÉLÊ M (BA
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`�ËqÌTzm{s|s}u~���¢o£x¥��$ÝTÞx]�QTSxgoQx«s��ð
i _�b¬c�d�t�0�-¬¢6�#�#��Q�S <[Z \ÎÍÏm~f_`=ab]_Z �^czajih]_Z m~\ A
b�hT� �Ò¥�Õ�ã ��a �Òg�ÅÒð�Ü�« ¯ Q�S�bÌ´�d�tÐ©¢
¯ ¬Ñ©¯�¯ wt¬x«¬È�]tÒ¬g���§©Õ�Q�S�h·©y ¯ y ¯ ¬¬«
Èo]&Ó¬gO�à§©Õ�QmSThTËQÌ�Rm®s«¬È©_�nxÔ�ÓsdutsÝ¬�
Ô i -¬¢tÕqÖÒg6_¬w�d�Q�S <[ck×Øcbih]_Z �~c&a~ih]_Z m~\ A�b�h¿©Ý
]�gtÙLÚq¬,h¿© È�ð � �L² ��rÒdt¬¬«¬È�]�Q�S�b¬´�d�t
ðoÓ�Ñ�]s��P Ô i -s]uz�{s|s}u~��ÜÛ1�ub�bscm« ¯ Q
Ss¢uh ß .,/mbmÛTûmÕs¦¬�u¥�I�JLK©zT{�&m«sÈu]xÝ �
��Þuzqß z zT{¬|s}u~���g(~ ¯ ¨�`mWsÜuÓ¬dot
��¶�àâá�ã�äxåq�æ�x���q�x���o�
smÄ � « + Ö z öOàsáx�kÖ\Ús~#&Te�)TÂÉÈ©~ubs¢ +
Ö i ö\àÉáx��_xç�Óm¨ ¯ du��pTbx´��1hxöOàsáx�k¢�ã
ä + ÖÏg�ïÉdÏð i ¢�bÉcÏ« ¯ t ó ð�bÏhxðÏð�bÉ¢èÞ
õâá�Ñêé i©¯ �4e�ësg&ì¬¥zí�îTr¬duzT{x|x}u~��kgtï
ð rxdL<�Lªñ 7�òBA?t
ÞuõÉá�Ñ�éu¢t��IXemg�� ¯ h�eqëmbTúxc�dO] l gtí

î�rsd^<�Lôó 7�òBA?tæÞoõsá�Ñ�éu¢6D � Ñ�]�%#Xsgt� x
rsd i hm&�'1)mg(R�® Ù ¨�I(JLKkzT{�&L< ß � / 7xò�A
¥2õ�rat#% XÉ]2� x ¢2��I e � Ñ�]2ö y � DÉ]XzÏ{
|s}u~�� � Ño]�ü [s¥m¦�dot��1IQem¥T¦mdtö y ¢OæQ�
«�Ú¬~�& e#)>ÂâÈ©~ i Þ�ßÌ¥ + Ö�]��Q�Ìg=ö y rÒd�t
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WXÙmhji -s]lknm=<�L�ó ]lo�� e�A*g&íxî Ù ¨ ¯ dot ö
y ÜuÓ�ÕX�T� � Ñ�&('�)�g(Rm®Tr¬duÕsÐm] x�y ]ov¬g
Lqpa¥\MTratsðm]ovx¢ ©Ý Ù4r � _XNxg Î § ¨ ¯ d�«
Ñ�y�h`s
ab}e}�a�� a�_ ó ] + ] i ð`t6� ¯ ç i�¯ �v&`'
)Tg�RT®mqs¦ut[¬ i©¯ �uð i g�MTratvu�Mx¥xÞuõâá¢Ñ�é
¢oh�I6JLK©zT{�&mg(0 -�ÅX� Ù ¨�hT�T® Ù Õ1&�'1)�g
ó ] I6JLK©zT{�&m¥nwmctõTrat
��¶8µyx{z��x�����x���q���o�
Úx~#&Xe )XÂsÈ©~T¢&­q®s¥ � 5�¨mh ó ]67�8 Fsg}|

ÄTr $#%T_x´Td�tmvswmy�hsÝm]Tg}~mûs« ¯ öOàâáx��¥
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Rack

Door
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move

find
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handover
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tell
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Take a mannual for C++

1. A request is accepted

Possible positions for persons

RackKappa1b

move (subject  Kappa1b)
find    (subject  Kappa1b)
move (subject  Kappa1b)
handover (subject  Rack)
move (subject  Kappa1b)
tell     (subject  Kappa1b)

 tell     (subject  (kappa1a)
 move (subject  Kappa1a)

2. Task A (Take a
    mannual) is 
    composed
3. Task A is
    delegated

4. Task A is completed 
    and decomposed

5. Task B (Move out 
    Kappa1a) is 
    composed 

6. Task B is 
    delegated

7. Task B is completed 
    and decomposed

Mediator Watcher Mediator

Kappa1a
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