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i(>) = worlds i(⊥) = {}
i(α ∧ β) = i(α) ∩ i(β) i(α ∨ β) = i(α) ∪ i(β)
i(¬α) = i(>)\i(α) i(α→ β) = i(¬α ∨ β) = (worlds\i(α)) ∪ i(β)

p(φ) = |i(φ)|
|i(>)|

p(φ|ψ) = |i(φ∧ψ)|
|i(ψ)|
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a(astronomer(File), Astronomer) ::

search(File) ⇒ a(black ¤ hole ¤ finder, BHF ) then
„

success ⇐ a(black ¤ hole ¤ finder, BHF ) then
receive ¤ visualisation(Thing, V )← visualising(Thing) ⇐ a(visualizer, V )

«

or
failed ⇐ a(black ¤ hole ¤ finder, BHF )

a(black ¤ hole ¤ finder, BHF ) ::
search(File) ⇐ a(astronomer(File), Astronomer) then¥ rid ¤ ftp ¤ get(File) ⇒ a(astronomy ¤ database, AD) then
0

B

@

¥ rid ¤ ftp ¤ sent(File) ⇐ a(astronomy ¤ database, AD) then

success ⇒ a(astronomer, Astronomer)
← black ¤ hole ¤ present(File, Black ¤ hole) then

visualize(Black ¤ hole, Astronomer)⇒ a(visualizer, V )

1

C

A

or

failed ⇒ a(astronomer(File), Astronomer)

a(astronomy ¤ database, AD) ::¥ rid ¤ ftp ¤ get(File) ⇐ a(black ¤ hole ¤ finder, BHF ) then¥ rid ¤ ftp ¤ sent(File) ⇒ a(black ¤ hole ¤ finder, BHF )
← grid ¤ ftp ¤ completed(File, AD)

a(visualizer, V ) ::
visualize(Thing, Client) ⇐ a(?, Requester) then
visualising(Thing) ⇒ a(?, Client) ← serve ¤ visualisation(Thing, Client)
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C′V�YbM��ITV_1[a_1Q�XeX�YZ[4XVGI_e­��xHK[a[aYZg]JbcÆ_98FXV_1Q8f=_�f�­�[a_`X4HNM#E`HKJZJ�WNgxHNT�W�XVHNTV[+W
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Q8f�[a_CTV^=YZE1_�Q]WNU�_K�{_K� iI�
col(black ® hole ® finder, ucsd ® sdsc)} �P��G]_[VW
U�_+TV_C��TVYZXV_
TVh]JZ_1[4GIHKJ�fÇTV_1i6W�T�fIJZ_1[a[�HNM�XVG]_+YZU��]JZ_1U�_1Q�X�W�XVY�HNQÇHNM�XVG]_+U�W
XVE�G]U�W<;=YZQIi£MShIQ]E`�XVYZHNQ

extendcollaborators
�n��G]YZ[�_1Q8W
g]JZ_1[�hI[4XVH�WN�]�IJbcÉHNXVG]_CT¡G(IJI XVH�HKJZ[1�%[ahIECGÆW
[�U�HFfI_1Jb�E�G]_`Ee;6_CTV[&WNQ]fãXVG]_�YZQFXV_CTV�ITV_`XV_`T"YZXV[a_`JZMR����YbXVGIHKhIX�W
JbXV_`T�W
XVYZHKQ»��G]YZJZ_ÉWNJZJZH���YZQIiÖh]["XVH.ECG]WNQ]iN_

extendcollaborators
�xWNQ8f�U�_�WNQI[#E1JZYZ_1Q�XV[�E�WNQ�h][a_�XVGI_1YbT�H���Q�E�G]HKYZE1_�H
M�U�W
XVE�G]U�W<;6_`T�WNQ]fU�W�XVECGIU�W�;FYZQ]i�[aECGI_1U�_K�

A :: B
Mi,Mo,P,C,O
−−−−−−−−−−→ A :: E if B

Mi,Mo,P,C,O
−−−−−−−−−−→ E

A1 or A2

Mi,Mo,P,C,O
−−−−−−−−−−→ E if ¬closed(A2) ∧ A1

Mi,Mo,P,C,O
−−−−−−−−−−→ E

A1 or A2

Mi,Mo,P,C,O
−−−−−−−−−−→ E if ¬closed(A1) ∧ A2

Mi,Mo,P,C,O
−−−−−−−−−−→ E

A1 then A2

Mi,Mo,P,C,O
−−−−−−−−−−→ E then A2 if A1

Mi,Mo,P,C,O
−−−−−−−−−−→ E

A1 then A2

Mi,Mo,P,C,O
−−−−−−−−−−→ A1 then E if closed(A1) ∧ A2

Mi,Mo,P,C′,O
−−−−−−−−−−−→ E

∧collaborators(A1) = C′

A1 par A2

Mi,Mo,P,C,O1∪O2
−−−−−−−−−−−−−−→ E1 par E2 if A1

Mi,Mn,P,C,O1
−−−−−−−−−−−→ E1∧

A2

Mn,Mo,P,C,O2
−−−−−−−−−−−→ E2

C ← M ⇐ A
Mi,Mi\{M⇐A},P,C,∅
−−−−−−−−−−−−−−−−→ c(M ⇐ A, C) if (M ⇐ A) ∈ Mi ∧ satisfied(C)

M ⇒ A← C
Mi,Mi,P,C,C′,{M⇒A}
−−−−−−−−−−−−−−−−−→ c(M ⇒ A, C ′) if satisfied(C)∧

C
′ = extendcollaborators(P, C, role(A))

null ← C
Mi,Mi,P,C,∅
−−−−−−−−−→ c(null, C) if satisfied(C)

a(R, I)← C
Mi,Mo,P,C,∅
−−−−−−−−−−→ a(R, I) :: B if clause(P, C, a(R, I) :: B)

∧satisfied(C)

collaborators(c(Term,C)) = C
collaborators(A1 then A2) = collaborators(A1) ∪ collaborators(A2)
collaborators(A :: B) = collaborators(A) ∪ collaborators(B)
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