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List of all technology tools for
supporting mediators
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 Dialogue games
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 Data driven
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  Data
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  Regularities
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 Mediation dialogue game

Players: Px, Py and M

Locution rules:
M can Question (PQ, AQ), Challenge (PCh) or Restate (R)
Px and Py can assert (A), withdraw (W), 

agree (Agr) or disagree (Disagr)

Commitment rules (only for Px and Py):
After A(p), performed by Px, p is added to Com-x
After W(p), performed by Px, p is removed from Com-x
After Agr(p), performed by Px, p is added to Com-x
After Disagr(p), performed by Px, p is added to Com-x
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 Mediation dialogue game

12 structural rules:
(1) Px and Py can only perform one move per turn
(2) M can perform a maximum of two moves per turn if the 

first move consists of restating (R)
(3) The dialogue starts with M seeking Px and Py’s respective 

points of view:
● M moves first with PQ(t) addressed to Px
● After that, Px must answer with A(p)
● Then, M moves with PQ(t) addressed to Py
● Next, Py must answer with A(q)

(4) The second step is to discover Px and Py’s grounds for p 
and q, therefore:
● M performs PCh(p) addressed to Px
● After that, Px must answer with A(r)
● Then, M performs PCh(q) addressed to Py
● Next, Py must answer with A(s)
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 Mediation dialogue game

(5) After Px performed A(p), M can perform:
● PQ(p) addressed at Py
● AQ(p) addressed at Py
● PCh(p) adressed at Px

(6) After M performed PQ(p) addressed at Px, Px can perform:
● A(p)
● A(not-p)

(7)After M performed AQ(p) addressed at Px, Px can:
● W(p)
● Agr(p)
● Disagr(p)

(8) After M performed PCh(p) to Px, Px can:
● A(q)
● W(p)
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 Mediation dialogue game

(9) After Px performed W(p), M can:
● AQ(not-p) addressed to Px
● PQ(q) addressed either to Px or Py
● AQ(q) addressed either to Px or Py

(10) After Px performed Agr(p), M can:
● PQ(q) addressed either to Px or Py
● AQ(q) addressed either to Px or Py

(11) After Px performed Disagr(p), M can:
● PQ(q) addressed to any player
● R(not-p) addressed to Px and Py

(12) After M performed R(not-p), M must either:
● AQ(not-p) addressed to Px i.e. the player who previously 

disagreed on p, or
● PCh(not-p) addressed to Px i.e. the player who previously 

disagreed on p
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  DGDL
System{Mediation{

turns{magnitude:multiple, ordering:strict}
roles{speaker, listener, Mediator, Party}
players{min:3, max:3}
player{id:Mediator, roles{Mediator}}
player{id:PartyOne, roles{Party}}
player{id:PartyTwo, roles{Party}}

store{id:CommitmentsPartyOne, owner:PartyOne, structure:set, visibility:public, {""}}
store{id:CommitmentsPartyTwo, owner:PartyOne, structure:set, visibility:public, {""}}
backtrack{on}

/* -- Rules -- */
rule{id:StartingRule, scope:initial,

{ assign(Mediator, speaker)
& move(add, next, PureQuestion, PartyOne, {p}, Mediator)
}

}

/* Interactions */
interaction{PureQuestion, $Participant, {p}, PureQuestioning, {p}, "Do you believe $p?",

{ move(add, next, Assert, {p}, Target)
& move(add, next, Assert, {!p}, Target)
}

}

interaction{AssertiveQuestion, $Participant, {p}, AssertiveQuestioning, {p}, "Do you agree $p?",
{ move(add, next, Withdraw, {p}, Target)
& move(add, next, Agree, {p}, Target)
& move(add, next, Disagree, {p}, Target)
}

}

interaction{PureChallenge, $Participant, {p}, PureChallenging, {p}, "Why $p?",
{ move(add, next, Assert, {q}, Target)
& move(add, next, Withdraw, {p}, Target)
}

}
interaction{Assert, {p}, Asserting, {p}, "I assert $p",

{
if{ player(PartyOne) } then

{ store(add, {p}, CommitmentsPartyOne, PartyOne)
& move(add, next, PureQuestion, PartyTwo, {p}, Mediator)
& move(add, next, AssertiveQuestion, PartyTwo, {p}, Mediator)
& move(add, next, PureChallenge, PartyOne, {p}, Mediator)
}

else
{ store(add, {p}, CommitmentsPartyTwo, PartyTwo)
& move(add, next, PureQuestion, PartyOne, {p}, Mediator)
& move(add, next, AssertiveQuestion, PartyOne, {p}, Mediator)
& move(add, next, PureChallenge, PartyTwo, {p}, Mediator)
& assign(Mediator, speaker)
}

}
}

interaction{Withdraw, {p}, Asserting, {p}, "Withdraw $p",
{
if{ player(PartyOne) } then

{ store(remove, {p}, CommitmentsPartyOne, PartyOne)
& move(add, next, AssertiveQuestion, PartyOne, {!p}, Mediator)
& move(add, next, PureQuestion, $Party, {p}, Mediator)
& move(add, next, AssertiveQuestion, $Party, {q}, Mediator)
}

else
{ store(remove, {p}, CommitmentsPartyTwo, PartyTwo)
& move(add, next, AssertiveQuestion, PartyTwo, {!p}, Mediator)
& move(add, next, PureQuestion, $Party, {p}, Mediator)
& move(add, next, AssertiveQuestion, $Party, {q}, Mediator)
}

}
}

interaction{Agree, {p}, Asserting, {p}, "I agree with $p",
{
if{ player(PartyOne) } then

{ store(add, {p}, CommitmentsPartyOne, PartyOne)
& move(add, next, PureQuestion, $Party, {q}, Mediator)
& move(add, next, AssertiveQuestion, $Party, {q}, Mediator)
}

else
{ store(add, {p}, CommitmentsPartyTwo, PartyTwo)
& move(add, next, PureQuestion, $Party, {q}, Mediator)
& move(add, next, AssertiveQuestion, $Party, {q}, Mediator)
}

}
}

interaction{Disagree, {p}, Asserting, {!p}, Disagreeing, {<{!p},{p}>, DefaultConflict, "I disagree with $p",
{
if{ player(PartyOne) } then

{ store(add, {!p}, CommitmentsPartyOne, PartyOne)
& move(add, next, PureQuestion, $Party, {p}, Mediator)
& move(add, next, Restate, {!p}, Mediator)
}

else
{ store(add, {!p}, CommitmentsPartyTwo, PartyTwo)
& move(add, next, PureQuestion, $Party, {p}, Mediator)
& move(add, next, Restate, {!p}, Mediator)
}

}
}

interaction{Restate, {p}, Restating, {p}, "$p",
{ move(add, next, AssertiveQuestion, $Party, {p}, Mediator)
& move(add, next, PureChallenge, $Party, {p}, Mediator)
}

}
}}
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  DGDL
System{Mediation{

turns{magnitude:multiple, ordering:strict}
roles{speaker, listener, Mediator, Party}
players{min:3, max:3}
player{id:Mediator, roles{Mediator}}
player{id:PartyOne, roles{Party}}
player{id:PartyTwo, roles{Party}}

store{id:CommitmentsPartyOne, owner:PartyOne, structure:set, visibility:public, {""}}
store{id:CommitmentsPartyTwo, owner:PartyOne, structure:set, visibility:public, {""}}
backtrack{on}

/* -- Rules -- */
rule{id:StartingRule, scope:initial,

{ assign(Mediator, speaker)
& move(add, next, PureQuestion, PartyOne, {p}, Mediator)
}

}

/* Interactions */
interaction{PureQuestion, $Participant, {p}, PureQuestioning, {p}, "Do you believe $p?",

{ move(add, next, Assert, {p}, Target)
& move(add, next, Assert, {!p}, Target)
}

}

interaction{AssertiveQuestion, $Participant, {p}, AssertiveQuestioning, {p}, "Do you agree $p?",
{ move(add, next, Withdraw, {p}, Target)
& move(add, next, Agree, {p}, Target)
& move(add, next, Disagree, {p}, Target)
}

}

interaction{PureChallenge, $Participant, {p}, PureChallenging, {p}, "Why $p?",
{ move(add, next, Assert, {q}, Target)
& move(add, next, Withdraw, {p}, Target)
}

}
interaction{Assert, {p}, Asserting, {p}, "I assert $p",

{
if{ player(PartyOne) } then

{ store(add, {p}, CommitmentsPartyOne, PartyOne)
& move(add, next, PureQuestion, PartyTwo, {p}, Mediator)
& move(add, next, AssertiveQuestion, PartyTwo, {p}, Mediator)
& move(add, next, PureChallenge, PartyOne, {p}, Mediator)
}

else
{ store(add, {p}, CommitmentsPartyTwo, PartyTwo)
& move(add, next, PureQuestion, PartyOne, {p}, Mediator)
& move(add, next, AssertiveQuestion, PartyOne, {p}, Mediator)
& move(add, next, PureChallenge, PartyTwo, {p}, Mediator)
& assign(Mediator, speaker)
}

}
}

interaction{Withdraw, {p}, Asserting, {p}, "Withdraw $p",
{
if{ player(PartyOne) } then

{ store(remove, {p}, CommitmentsPartyOne, PartyOne)
& move(add, next, AssertiveQuestion, PartyOne, {!p}, Mediator)
& move(add, next, PureQuestion, $Party, {p}, Mediator)
& move(add, next, AssertiveQuestion, $Party, {q}, Mediator)
}

else
{ store(remove, {p}, CommitmentsPartyTwo, PartyTwo)
& move(add, next, AssertiveQuestion, PartyTwo, {!p}, Mediator)
& move(add, next, PureQuestion, $Party, {p}, Mediator)
& move(add, next, AssertiveQuestion, $Party, {q}, Mediator)
}

}
}

interaction{Agree, {p}, Asserting, {p}, "I agree with $p",
{
if{ player(PartyOne) } then

{ store(add, {p}, CommitmentsPartyOne, PartyOne)
& move(add, next, PureQuestion, $Party, {q}, Mediator)
& move(add, next, AssertiveQuestion, $Party, {q}, Mediator)
}

else
{ store(add, {p}, CommitmentsPartyTwo, PartyTwo)
& move(add, next, PureQuestion, $Party, {q}, Mediator)
& move(add, next, AssertiveQuestion, $Party, {q}, Mediator)
}

}
}

interaction{Disagree, {p}, Asserting, {!p}, Disagreeing, {<{!p},{p}>, DefaultConflict, "I disagree with $p",
{
if{ player(PartyOne) } then

{ store(add, {!p}, CommitmentsPartyOne, PartyOne)
& move(add, next, PureQuestion, $Party, {p}, Mediator)
& move(add, next, Restate, {!p}, Mediator)
}

else
{ store(add, {!p}, CommitmentsPartyTwo, PartyTwo)
& move(add, next, PureQuestion, $Party, {p}, Mediator)
& move(add, next, Restate, {!p}, Mediator)
}

}
}

interaction{Restate, {p}, Restating, {p}, "$p",
{ move(add, next, AssertiveQuestion, $Party, {p}, Mediator)
& move(add, next, PureChallenge, $Party, {p}, Mediator)
}

}
}}

http://arg.tech/MDG
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Dialogue execution

DIALOGUE GAME
EXECUTION PLATFORM

PROTOCOL LIBRARY
DIALOGUE GAME 
DESCRIPTION LANGUAGE 

CB
SPECIFICATION

MDG
SPECIFICATION

DC
SPECIFICATION

CNET
SPECIFICATION

EXTERNAL
CONDITION

WEB SERVICE

AIFDB

MIXED INITIATIVE ARGUMENTATION DIALOGUE

ARVINA
DIALOGIC

INTERFACE

OTHER
DIALOGIC

INTERFACES

HUMAN
PLAYER

HUMAN
PLAYER

ARTIFICIAL
PLAYER

ARTIFICIAL
PLAYER

EXTERNAL
CONDITION

WEB SERVICE

EXTERNAL
CONDITION

WEB SERVICE

MANAGEMENT
INTERFACES

DGDL
SPECIFICATION
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Executing MDG
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Executing MDG
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Concluding Remarks

Find out more at
http://arg.tech

Investigate the
datasets at

http://aifdb.org

chris@arg.tech

Come to the
ESSLLI 2017 Tutorial

(in Toulouse)
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