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1.1 INTRODUCTION
bRc)d)e6f�ghgieUj
k"c$f�l$e�dme6g�j�e6f�nif�oVp�e�pGf�e�q�rioYf�eBste6u9oYvioYwKoKj
xzy$gtd{c$n|e6gigte�p�pAc�}/~Uc���ntr)j�oYgi�
p5x)p5j�e6�ApIj�c/j�c$wYe6f�y�j�e3~��ty�gi��e�p*oYgLe��$e6f���~��ty�gi��oKgt�3j�e�~��igtc$wYc$�$x�y�gtdLvirtp�oKgie�p�pNd)c$�Ay$oKgtp��
y�gtdQj�ca��y�oYg�ya~Uc��Gn�e6j�oKj�oY�$e�e�d)�$e��>�3x�g�y��GoY~�e�p5j�y$viwKoVp��i�Ge6g�j3c$}I��oYf�j�rty$w\e�g�j�e6f�nif�oYp�e�p
~Uc$�Gnif�oVp5e�dAc�}2wKc9c�p�e6wYx��1~6c$rintwKe�dAy�gtdBy�r)j�c$gic��GoY~>virtp�oKgie�p�p7p�e6f��9oY~6e�pNoYpH~6rif�f�e6g�j�wKxA~Uc�g)�
p5oVd)e6f�e�dBy$pMc$gieSc�}�j��ie/v�e�p
j3c$n)j�oKc�gtp"j�cA�Ay�j�~��Bj��ie�p5e/f�e�q�rioYf�e��Ge6g�j�p��I�Mc�k"e6��e6f��)o4jMoVp
~��ty�wYwKe�gi�$oYgi�Bj�cRe�p
j�y�viwYoVp5��oYg�j�e6f�c$n|e6f�y�vioYwYo4j
x�v|eUj
k"e6e�g^j��ieAnty$f5j�oY~6oKn�y�j�oYgi�Re�g�j�e6f�nif�oYp�eU�
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oKg)}�c�f��Ay�j�oYc$gRp5x)p5j�e��Gp7oYg�p�rt~��Qc$n|e6gRy�gtdQd)x9gty$�GoY~/e�g9��oYf�c$gi�Ge6g�j�p7kH�ioKwYe/f�e�p�n�e�~�j�oYgi�
j��ie�oKfMy$r)j�c�gic$��x$�

��g�j�e6f�c$n|e6f�y�vioYwYo4j
x��2c�f�~�y�nty$vioYwKoKj
x^j�c�~Uc$wYwVy�v|c$f�y�j�e�����e�y�gtp�e6�|e�~�j�oY�$eB~6y$nty�vioYwYo4j
x�c�}
��r)j�rty�wM~6c$�G��rigtoY~�y�j�oYc$g{c�}`oKgi}�c$f��Gy�j�oYc$gF�h��g�j�e�f�c�n�e�f�y$vioYwKoKj
xm~Uc���e6f�p?j�e�~��igioV~6y$w��7p�eU�
�Gy$g�j�oV~>y�g�dAnif�y��$�Ay�j�oV~HoKg�j�e6f�c$n|e6f�y�vioYwKoKj
x$���7�ie>j�e�~��tgioY~�y�w|oKg�j�e6f�c$n|e6f�y�vioYwKoKj
xG~Uc$g�~Ue6f�gtp
kHo4j��?~Uc$gtgie�~Uj�oY��oKj
x>v|eUj
k"e6e�gSj��ieN~Uc$�Gnirij�y�j�oKc�gty�w�p�e6f��9oY~6e�pFp�rt~��`j���y�j��Ge�p�p�y��$e�pE~6y$g`v|e
j�f�y�gtp�n�c�f5j�e�da}�f�c���c$gte?y�niniwYoV~6y�j�oKc�gaj�cLy�gic$j��ie�f��J�)e6�Ay�g�j�oV~`oKg�j�e6f�c$n|e6f�y�vioYwKoKj
xL�Ge�y$gtp
j��ty�jHj��ie/�Ge�p�p�y��$eS~Uc�g�j�e6g�jHv|e�~Uc��Ge�p7rigtdie6f�p
j�c�c)dXoKgBj��ie?p�y$�Ge`k7y;xAv9xAj��te?p5e�gtd)e6f�p
y�gtd]j��ieRf�e�~6e6oY�$e�f�p��z�7�ioVpA�Ay;x��Ge�y$gzv|c�j��{oYg)}�c�f��Ay�j�oKc�gzf�e6ntf�e�p5e�g�j�y�j�oKc�gmc$fA�Ge�p5�
p�y$�$oYgi��p5e�q�rie6gt~6e�p����7�ieLnif�y����Ay�j�oV~GoYg�j�e6f�c$n|e6f�y�vioYwYo4j
x^~6y�nij�rif�e�p?j��ieXkHoKwYwKoYgi��gie�p�p/c�}
nty�f�j�gie�f�p�}�c�fAj��te�y$~�j�oKc�gtpAgie�~Ue�p�p�y�f�x�}�c$fAj��ie�~6c$wYwYy$v�c�f�y�j�oYc$gF���7�ieRkHoYwYwKoYgi�$gte�p�pGj�c
nty�f�j�oV~UoYnty�j�eMoYg���c$wY�$e�p*v�c$j��a~�y�nty$vioYwKoKj
x�c$}En�e�f5}�c�f��GoYgi��y/f�e�q�rie�p
j�e�dAy$~Uj�oYc$gF�9y�g�dAn�c�wKoK�
~UoYe�p�dioY~Uj�y�j�oKgt��kH�ie6j��ie�f?j��tean|c�j�e�g�j�oVy�wNy�~�j�oKc�g�oYp�nif�eU}�e6f�y�vtwKeG}�c�f?j��teae6g�j�e6f�nif�oVp�eAj�c
v�eXoKg9�$c�wK��e�d�oKg������ioYwKeAj��ieLj�e�~��igtoY~�y�wJoYg�j�e�f�c�n�e�f�y$vioKwYoKj
x�~6y$g�v�eae�p5j�y�vtwKoVp5�te�d�q�rioKj�e
e�y$p�oYwKx�rtp�oKgi���Gc9die6f�gA��oVdid)wYe6k7y�f�eHj�e�~��igic�wKc��$oYe�p���p�rt~��ay�pI�^e6vX�9e�f��9oV~Ue�pM� �����J�1���-�
���$����� ��j��ie`p�e6�Ay$g�j�oY~`y�g�dAnif�y��$�Ay�j�oV~>d)oY�Ge6gtp�oKc�gtpNc�}�oYg�j�e6f�c$n|e6f�y�j�oKc�gLy�f�e3d)oK L~UriwKj7j�c
�ty�gtdiwKe��

�7�ioYp>nty�n|e6f3y�gty$wKx)p�e�p7j��ie?�GeUj�y�oYg)}�c$f��Ay�j�oYc$g�y$gtdB}=y$~6oKwYoKj�oYe�pMgte6e�die�dB}�c$f3�$e�f�oK}�x9oKgi�
oKg�j�e�f�c�n�e�f�y$vioYwKoKj
xLd)rif�oKgt��j��ie/vif�e6e�dioKgi��nif�c)~Ue�p�pN}�c$fH�9oYf5j�rty�wEe�g�j�e6f�nif�oYp�e�p����)n�e�~UoVy�wEf�eU�
q�rtoKf�e6�Ge6g�j�p\c$}-y>}�e�die6f�y�j�e�d�~6c$wYwYy$v�c�f�y�j�oYc$g?e�g9��oYf�c$gi�Ge6g�j�kH�ioV~���ntf�e�p5e�f���e�p2y�r)j�c$gic���x
kH�ioKwYe"nif�c��9oVd)oYgi�MoYg�j�e6f�c$n|e6f�y�vioYwYo4j
xS�$r�y�f�y�g�j�e�e�pFd)rtf�oYgi�S~Uc$�G��rigioKj
x`vtf�e�e�d)oYgi�3y$gtd?c�n)�
e6f�y�j�oYc$gAy$f�eMd)oVp�~Urtp�p5e�dE��¡\oYf�p
jNy/}�f�y$��e�kNc�f�l?}�c$fI�Ay�g�y��$e��Ge6g�jIc�}Fe�wKe�~�j�f�c$gtoY~7vir�p5oYgie�p�p
gieUj
k"c$f�l)p6��c$fJ�9oYf5j�rty�w|e6g�j�e6f�nif�oVp�e�p���oVpJoYg�j�f�c)d)rt~Ue�dAoYgX�9e�~Uj�oYc$g�¢$� � ���7�ie>k"e6v)�1£IoYwYy$f�~6c�p
y�f�~��io4j�e�~Uj�rif�e3y�did)f�e�p�p5e�pIj��ie/gie6e�dip"c�}2��c)d)e�f�gXoKg�j�e6f��Ze�g�j�e6f�nif�oYp�e3~6c$�Gnir)j�oKgi�Gv9xAr)j�oKwK�
oYp�oKgt��y�}�e�die6f�y�j�e�da~6c$wYwYy$v�c�f�y�j�oYc$gL�Gc)d)e6wZ�I¤MgBc��$e�f��9oYe6k�c$}Fj��ie/~6c$gt~6e6n)j�pHy�gtdaoKg)}�f�y$p5�
j�f�rt~�j�rif�e`p5e�f��9oV~Ue�pIoVpN��oK��e6gF�*�9e�~�j�oYc$g�¢$� �?oYg�j�f�c)d)r�~Ue�pJj��te`~6c$gt~6e6n)j�pNy$gtdA�Ge�~��ty$gioVp5�Ap
}�c$fMy$dtd)f�e�p�p�oYgi��y$r)j�c�gic$��x��Zf�e6wVy�j�e�dLy�p5n|e�~Uj�p7c�}�oYg�j�e6f��Ze�g�j�e6f�nif�oYp�e3~6c$wYwYy$v�c�f�y�j�oYc$gF�

1.2 A BUSINESS NETWORK MANAGEMENT FRAMEWORK
�7�ie>k"e6v)�1£IoYwYy$f�~6c�pJnif�c$¥
e�~UjN~Uc�gt~Ue�f�gtpNd)e6��e6wYc$ni�Ge�g�jNc�}\p�e6f��9oY~6eU�1c$f�oKe�g�j�e�d��GoYdidiwKe�k"y$f�e
oKg)}�f�y$p5j�f�rt~Uj�rif�e2}�c$fFc�n�e�g`oYg�j�e�f5�1e6g�j�e�f�ntf�oVp5e*~6c$�Gnir)j�oKgi�He�g9��oYf�c$gi�Ge6g�j�p�� ¦Sr)j��$c�gie6gSeUj�y$w��Y�
���$��§ yt¨|¦Sr)j��$c�gie6g^eUj?y�wZ�Y� ������§ v � �G�7�ieGk"e6v)�1£IoYwYy$f�~6c�p3}�f�y$�Ge6k"c$f�lBntf�c�n�c�p5e�p`yX}�e�d9�
e6f�y�j�e�dB��c)d)e�w\c$}*oKg�j�e�f5�1e6g�j�e6f�nif�oVp�eS~6c$wYwYy$v�c�f�y�j�oYc$gBgieUj
k"c$f�l)p6�tc$fM�9oYf5j�rty�w\e6g�j�e�f�nif�oVp5e�p6�
~Uc$�Gnif�oVp5e�dhc�}�y$r)j�c�gic$�GoV~Rvirtp�oKgte�p�pXp�e6f��9oY~6e�p��©bRe6j�y��1oYg)}�c$f��Ay�j�oYc$g�die�p�~Uf�oKvioYgi��j��ie
nif�c�n�e�f5j�oKe�p/c�}7virtp�oYgie�p�p�p�e6f��9oY~6e�p/y�g�d�gteUj
k"c$f�l9p��\y$gtd�oYg)}�f�y�p
j�f�r�~�j�rtf�eAp�e6f���oV~Ue�p/nif�c��
��oVd)oYgi�my�~Uc��G��rigioKj
x]vtf�e�e�d)oYgi��y�gtd{�Ay�g�y��$e��Ge6g�jLe6g9�9oKf�c$gt��e�g�jAy$f�eQr)j�oKwYoVp5e�d{}�c$f
e�p5j�y�vtwKoVp5�toKgi�R�9oYf5j�rty�w*e�g�j�e6f�nif�oYp�e�p��L�^e6v]�9e�f��9oV~Ue�p`j�e�~��tgic$wYc$��xm� ���9�J�Z���E� �����$��� oVp
rtp5e�dXy�pHy�j�e�~��igioV~6y�wErtgio4ª|~6y�j�oKc�gXwVy;x$e�fHy�gtdB~Uc�����rigioV~6y�j�oYc$gB��oVdid)wYe6k7y�f�e$�

�7�ie�oYg�j�e�f5�1e6g�j�e�f�ntf�oVp5e�virtp�oKgie�p�pS~6c$wYwYy$v�c�f�y�j�oYc$g�gie6j
kNc�f�l)p`y�f�e�~�y�wYwKe�d�e;�Nc��G��rigioK�
j�oYe�p*y�g�d?j��ie6x�y�f�eNe�p
j�y�viwYoYp��ie�d�d)x9gty$�GoY~�y�wYwKxSj�c?p5e�f���eNyS~Ue�f5j�y�oYg�vir�p5oYgie�p�p*p�~Ue6g�y�f�oKc3c$f
c$nin|c$f�j�rigto4j
x��\�7�ieNc$n|e6f�y�j�oYc$g/c$}ty�g?e��Nc$�G��rtgio4j
xSoVp���c��$e�f�gie�d`v�x/y$g?e6wYe�~Uj�f�c$gioV~I~Uc�g)�
j�f�y$~�jHgie��$c$j�oVy�j�e�dad)x9gty$�GoY~�y�wYwKxLv9xAj��ieSnty�f�j�oV~UoYnty$g�j�pS� b�eUj�p�cAy�gtdB¦Sr)j��$c$gte6gF� ������§�� �
£If�e�wKoY�GoKg�y�f�x�viwVy�gtl$eUj7y���f�e�e6�Ge6g�j�pIc$f"oKgioKj�oVy�w�j�f�rtp5jNf�e6wVy�j�oKc�gtp5�toKntpJ�GoK����j"v�e3f�e�q�rioKf�e�d
v�e6}�c$f�e�j��ie�p�eAe6wYe�~Uj�f�c$gioV~G~Uc�g�j�f�y�~�j�p`~�y�g^v�eL}�c$f���e�dE�L«`oK��e6g^j��teAgie�~6e�p�p�y$f�xRnif�e6f�e�q��
rioYp�oKj�e�p��Mj��ie�~Uc�wKwVy�v|c$f�y�j�oKc�g�oYpBe�p5j�y$viwYoYp��ie�d�v�x�rij�oYwKoVp5oYgi�zj��ie�p�e6f���oV~Ue�j�f�y$d)oYgi�hy�gtd
~Uc$�G��rigioKj
xAn�c�niriwVy�j�oYc$gB�Ge�~��ty$gioVp5�Ap"nif�c���oVd)e�dLv9xAj��te`�GoVdid)wYe6k7y�f�e3ntwYy�j5}�c$f��Q�iy�gtd
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kNc�f�lQ� ¦Sr)j���c��
gie6gQeUjMy$w��Y� ������§ y � �
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o4j�p>~UwYoYe6g�j�e�wKe?y$gtdR~Uc9c$n|e6f�y�j�c$f�p6�)y$gtdQoYpM�$c��$e�f�gte�dXv�xaj��ie�e6g�j�e�f�nif�oVp5e�¬ pHc�kHgQvir�p5oYgie�p�p
f�riwYe�pBy�g�d�n|c$wYoY~6oKe�p6�`y$pBkNe�wKw/y�pav9x�virtp�oYgie�p�pX~6c$g�j�f�y$~Uj�pBy�gtd�f�e��$riwVy�j�c$f�x{p�x)p
j�e6�Ap
~Uc$g�j�f�c�wKwYoKgt�7j��ieNvirtp�oKgie�p�p\y�f�e�yt��¤MwYw�vtrtp5oYgie�p�p\p5e�f��9oV~Ue�p\y�f�eId)e6��e6wYc$n|e�dSoYgtd)e�n�e�gtd)e6g�j�wKx��
y�gtdBj��ie� � ��GoVdid)wYe6k7y�f�e�p5e�f��9oV~Ue�pMy�f�e?rtp�e�dQj�cLe6g�p5rif�e?j��ty�j3j�e�~��igioV~6y�wZ�-p5e��Gy$g�j�oV~��
y�gtdXnif�y��$�Ay�j�oV~>oYg�j�e6f�c$n|e6f�y�vtoKwYo4j
xAoVpH�Ay�oYg�j�y$oKgie�daoYgBj��ie/vtrtp5oYgie�p�p7gie6j
kNc�f�l)p��

¡trigt~Uj�oYc$gty$wKoKj
xhc�}?virtp�oYgie�p�pap�e6f��9oY~6e�pAoVpantf�c��9oVd)e�d{v9x{j��ie�wKc)~6y$w3~6c$�Gnir)j�y�j�oYc$g�y�w
p5e�f��9oV~Ue�pM�Gy$oKg�j�y�oYgie�dQv9xBj��ie�e6g�j�e�f�ntf�oVp5e�p6�M�7�te�~Uc���ntr)j�y�j�oYc$gty$w\p�e6f���oV~Ue�~6y�gRv|e�oY���
niwKe��Ge6g�j�e�dzr�p5oYgi��j�e�~��igic�wKc��$oYe�pGp5rto4j�y�viwYeQ}�c$fAj��ie�gie�e�dipLc�}Se�y$~��{e6g�j�e6f�nif�oVp�e$�7p5rt~��
N£J®J¯mnif�c)~Ue�p�p�e�p/���Nrif�v�e�f�yLeUj3y$w��Y� �$�$���;� �tc$fS�H°`±M7¤²� °`b�«�� �$�$��³$� ~Uc��Gn�c�gie6g�j�p��
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Figure 1.1 An overview of the web-Pilarcos architecture. Arrows represent communication

relationships, boxes are active agents and cylinders are information repositories.
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1.3 ADDRESSING AUTONOMY IN VE ENVIRONMENTS
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Figure 1.2 Characterisation of business service attribute kinds.
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