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PA-Broker Ontology

task-name:Symbol
preconditions:Formula
postconditions: Formula
input-roles: Signature-element
knowledge-roles: Symbol

Problem-Specification

task-name: Symbol
inputs-roles: Signature-element
psm-configuration: PSM-Configuration

Task-Configuration

PSM-name: Symbol

PSM-Configuration

inputs: Signature-Element
domain-models: Symbol

RR-Configuration

inputs: Signature-Element
subtask-configuration: Task-Configuration
operational-description: Operation-Description

PD-Configuration

Formula Signature-ElementSymbol

String
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State transitions
1. request(!x, ?t:sr, retrieve(!q-models, ?s))
2. request(!x, ?t:sr, retrieve(!q-models, ?s))
3. inform(?u:sr, !x, ?q-model)
4. inform(?u:sr, !x, ?q-model)
5. request(!x, ?v:ag, aggregate(?q-models))
6. inform(!v, !x, ?w-items)

ω0

IS, SR

ω1

1 (c1)

2 (c1,c2)

ω2

4 (c3,c6)

ω3

5

AG

3 (c4, c5)

6
ω4

Roles:
IS: Information search
SR: source retrieval
AG: aggregation

Constrains over state transitions
c1.  ?s ∈  ! selected-sources
c2.  ?s ∉ !w4w5 s      (not to send the same source more than once to source-retrieval)
c3.  |!w4w5 t| = |! selected-sources |  (as many requests to source-retrieval as selected sources)    
c4.  ?u ∈  !w4w5 t     
c5.  |!w5w6u| < |!w4w5t|    (waiting  answers from source retrieval)
c6.  !w5w6u = !w4w5t    (all answers from source retrieval received)

IS-without-source-selection-without-elaboration Scene
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Team Ontology

name: Symbol
description: String
encoding: String

Capability

config-ID: String
capability: Symbol
scene: Symbol
role: Symbol
team:  Team-Component

Team-Role

role: Symbol
agent-ID: Symbol

Team-Component
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1. request(?x:pa,?y:psa, join-team (PSM))
2. request(!x,?y:psa, join-team (PSM))
3. inform(?z:psa, !x, accept(PSM))
4. inform(?t:psa, !x, refuse(PSM))
5. τ (time out)
6. inform(!x, ?v:psa, selected(PSM))
7. inform(!x,?w:psa, non-selected(PSM))

PA, PSA

c6. !z ∪ !t = !y    (all answers received)
c7.  ?v ∈ !z
c8. ?w ∈ !z
c9. !z ∪ !t = !y (all agents that accepted to join
                         the team have been informed)

3 (c4, c6)
4 (c5, c6)
5

ω0 ω1
1(c1)

PA, PSA

3 (c4)
4 (c5)

Roles:
PA: Personal Assistant
PSA: Problem-Solving Agent

2(c1,c2)

2(c1,c2,c3) ω2

ω3ω3

3(c4)
4(c5)

6(c7,c9)
7(c8, c9) 6(c7)

7(c8)

c1. ?y ∈  ! capable-agents
c2. ?y ∉ !y   (not to request twice the same agent)
c3. !y = ! capable-agents (all capable agenst requested)    
c4. ?z  ∈  ! capable-agents
c5. ?t ∈ ! capable-agents

��� �\° � �Ñ°�z?oMmlo.jtegfinJp�e_o.k����,ot�+¹LoAdAs

è�VL@C][@CKJàAF
>.<?N
àM@OB{K~@C][NT<S>A>M@OFWÞ*B{K*@CK~<�]M@OE!@CQv<S> ��<�á�àAB!àAVLF 0.î2÷LógñAò�0Tó&?A÷Lð�ó�æL>AB{àABJN
B{Q ç
�LB{>�FT<?N.V~æ¢<?@C>�B?ß�àt<S] 	�<?KLÞ~æÑ>AB2ZÑQOFWE�å_]AB2QCãJ@CKLâ:E!F
àAVLBJÞ!@OK=àAVLF:NWB2K �\â{äL>t<SàA@CB2K0HJàAVLF�P¢Y
>AF��JäLFW]AàA]4<?QCQJàAVLF�NT<Sæ\<?ZÑQOF�<?â{F
KJàA] � àMVLF�æL>MBwNWF
]A]4B?ß �¢KLÞL@CKLâ[N�<?æ\<SZLQCF�<Sâ2F
KJàA]�@O]6ÞLFW]AN
>M@OZ¢F
Þ
@CKX<?Z¢B?ã2F� �@êß-àMVLF
á~<?N
NWF
æLà,àAB �.B{@CKX<%àAF�<?E B?ß�<?â{F
KJàA][àMB�]AB{QOã{F:<%æ\<?>Mà[B?ß�àMVLF:æL>MB2ZLQCF
E
äL]A@CKLâ%àAVÑF:>AF��JäL@C>MF
Þ�NT<?æ\<SZL@CQC@Oà_áJç

P6>AB{ZLQCF
E�å_]AB{QOãJ@CKLâ~<?â{F
KJàA]�NT<SK·ÞLF
N
@CÞLF*<SäLàAB{KLB2E!B2äL]MQCá*B{Kì<?NWN
F
æLàM@OKÑâÅB2>%>AF�ß|äL]A@CKLâ
àAV\<Sà�>MF��JäLF
]Mà � ]AFWF �\â2äÑ>AF*þ��' Wç6è�VLFXP¢Y ��<S@CàA]%äLKJàA@CQ�<SQCQ�àMVLFX<�ã2<S@OQR<SZLQCFÌ<Sâ2F
KJàA]�V¢<�ã2F
<?KL]
��FW>AF
Þ´B2>�<³àA@CE!FXB{äLà�@C]!>AFT<SNtVÑF
ÞcH�àMVLF
KcH4àAVÑFÒP¢Y9ÞLF
N
@CÞLFÆZ\FWà���F
FWK <?QCàAF
>MK\<?àM@Cã2F
<?â{F
KJàA]4ß|B{>�àMVLF:]t<SE�F�àt<?]
	 ��VL@CN.V�B2KLF,àMB�]MF
QCF
N
à:<?][<3E�F
E�Z¢F
>�BSß�àAVLF,àAF�<?E*ç

�[@êé�F
>AFWKwà:<SQOâ{B2>M@OàMVLE�][<SKLÞ~]MàA>t<SàAF
â{@CF
]:NT<SK*Z¢F�äL]AFWÞ³àAB�]MF
QCF
N
à%àAFT<SE E�F
E�Z¢F
>M]TçLY
]A@CE�æÑQOF{HcZLäÑà�E�FT<SKL@CKLâ?ß|äÑQ�B{KLF2H�@C]�àMBÅ]AFWQOFWN
à�àMVLF*<?â{F
KJà�àMV\<?à�<SKL] �4F
>AFWÞ �\>A]Mà�àAB³àAVÑF
�.B2@CKJå_àAF�<?E >AF��JäLFW]AàTH�<S]�àMVL@C]�@O]�<?K·@CKLÞL@CNT<SàAB{>�BSßr@CàA]�<�ã2<?@CQR<?ZL@CQC@Cà_á~<?KLÞ¶<=QOB�� N
B2]Mà�B?ß
N
B2E!E�äLKL@êNT<?àM@OKÑâ ��@OàMV*àMV\<?à:<Sâ2F
KJàTç 7�äLà%àAVÑF%ß|>t<SE�F��4B2>
	XæÑ>AF
]MF
KJàAF
Þ¿VLF
>AF!@C]:]AäL@Cà.<?ZLQCF
ß|B2>�< ��@CÞLF,>t<SKLâ2F,B?ß6]AF
QCF
NWàA@CB2K�]AàM>t<SàAF
â{@OFW]ràMV\<?à4NT<SK~Z\F,F
E�Z¢BJÞL@CF
Þ�@CK!àAVLF�P¢Y%ç

Y�ß|àMF
>�]MF
QCF
N
àM@OKÑâ�àMVLF[àMFT<?E E!F
E�Z¢F
>A]�H?Z\B{àAV�]MF
QCF
N
àAFWÞ*<?KLÞ�KÑB2KJå_]AF
QCF
NWàAF
Þ~<?â{F
KJàA]�<?>MF
@CKJß|B2>ME�F
Þ!B?ß�àMV\<?à�N
B2KÑÞL@CàA@CB2K ��@CàMV*<?K ;.<?N
NWF
æLà>=�B{> ;A>MF.ß|äL]MF =�E�F
]M]t<Sâ2F2ç¢è�VLF%]AF
QCF
NWàAF
Þ
<?â{F
KJàA]�<?>MF����������
	�	���
��0àAB�ß|B2>ME�æ\<?>Mà6B?ß\àMVLF�àAFT<SE*çWè�VLF�æL>ABJN
FW]A]4B?ß\@CKL]MàA>AäÑN
àA@CKLâ,àAVÑF
E
àAB3ß|B2>ME àAVÑF:àAFT<SE$@C]�<?ÞLÞÑ>AF
]M]AF
ÞÆZ\FWQOB��:HJ@CK�àAVÑFrKÑF�
Jà[]AFWN
àA@CB2K0ç

� $�� ��549 7�S�Q4-/7�� 5 �����16�5 7/9)7B. O>.�S/0 �37 6 �E0

è�VL@C][]MN
F
KLF�ÞLFW]AN
>M@OZ¢F
]%VLB���àAB�@CKL]MàA>AäÑN
à,àAVLF�<?â{F
KJàA],]AF
QCF
NWàAF
Þ¿àAB�ßgB2>AE <�àAFT<SE <SZ\B{äLà
àAVLF%àt<S] 	�àAB�Z¢F�N�<?>A>M@CF
Þ*B{KÒ<S],æ\<?>Mà[B?ß4àAVLF%àAFT<SE � àAVLF%>AB{QOF%àAB!æLQR<�á  
H¢àAVLF%NT<Sæ\<?ZL@CQC@Cà_á
� y6���,�[fle_�,oMn2e_s4k
dAo�sg}Lo.jMfihwo.µ�k�s6nw�WdA�,kTegfl²�o�d_x{mlo.s��W�ceguwo�oMmlo.j.egdA�
n{flj[finJs_egflegxwegfl�Wn\��s_o.o��



1. request(?x:pa,?y:psa, team-configuration)
2. inform(?z:psa, !x, agree)

PA, PSA

Roles:
PA: Personal Assistant
PSA: Problem-Solving Agent

c1. ?y ∈  !selected-agents
c2. ?y ∉ !y      (not to request twice the same agent)
c3. ! y = !selected-agents    (all the selected agents requested)
c4. ?z ∈ !y
c5. !z= !y    (all answers received) 

ω0 ω1
1(c1)

PA, PSA

ω3

2(c4)

1(c1,c2)

1(c1,c2,c3) ω2

2(c4, c5)

2(c4)
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