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Abstract. In this talk we aim to present an overview of game semantic models
for polymorphic languages (extensions of System F), starting from the hypergame
semantics of Hughes and ending in recent trace models based on names.

Game models for Parametric Polymorphism
The first game model for System F was introduced by Hughes [6,5], who introduced
the idea of a hypergame: a game in which players can play arenas in place of moves.
Hughes’ model is intentional, in the sense that it is fully complete for βη-equivalence.
Starting from that model, de Lataillade [4,3] characterised parametricity categorically via
the notion of dinaturality [2]. In [1], Abramsky and Jagadeesan developed a model for
System F to characterise genericity, as introduced by Longo, Milstead and Soloviev [13].
A type θ is said to be generic when two terms M1 , M2 of type ∀X.θ′ are considered
equivalent as soon as M1 θ and M2 θ are equivalent. Their model contains several generic
types. More recently, Laird [11] introduced a game model for System F augmented with
mutable variables. His model approaches parametricity via copycat links: these are constrains, presented in terms of pointers and added to plays to impose parametric behaviour.
Similar ideas were used by Laird in order to capture call-by-value polymorphism in [10].
In all of the above models the denotation of terms is built compositionally by
induction on the structure of the term. In a different line of work, Jeffrey and Rathke [9]
produced a fully abstract trace model for polymorphic π-calculus using LTSs that reduce
open terms. This approach in effect builds game models operationally, and composition
corresponds to proving the model sound. Lassen and Levy [12] introduced normal form
bisimulations for a language with parametric polymorphism. These bisimulations are
defined on LTSs in the tradition of Jeffrey and Rathke. In recent joint work, following
the approaches of [9,11], we advocated modelling parametricity by use of names: an
abstract type is treated by a receiving term simply as a name, without internal structure,
and a similar treatment is given to values of abstract types. Using this approach, we built
a trace model for a call-by-value language with ML-like references [7], and proposed a
trace semantics for Strachey parametric polymorphism in System F [8].
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