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A chronology in games

The Full abstraction problem for PCF

4+1 = 3+2 = 6-1 =  ...5 …

a unique mathematical object under its many representations…

what about (sequential) programs?

P1:  x=1; x=x+4*x

P2:  x=2; x=x*2+1

What is the underlying "unique" mathematical object ?
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A chronology in games

• Denotational semantics provides an answer to this question.

• Programs = continuous functions on a topological space (Scott 
Domains)

• but there is more than just sequential programs in these domains...
e.g.  parallel or, a non sequential computation 

• Full abstract model ~ a model with only sequential computations

• various elegant attempts to refine Scott mathematical universe failed 
to provide this full abstract model e.g. stability eliminated parallel 
or but not the or tester...
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 so the mathematical universe of pure sequential computations eluded 
researchers for many years…

 In 1993 full abstraction was achieved using Game Semantics: 

 two person games with questions/answers moves,

 questions ‘(‘ and answers ‘)’ are well bracketed in all plays. 

 Games can be quotiented to give a topological space a la Scott

 The 1993 models (HO,AJM) solved the question for call-by-name 
computations. Full abstraction for call-by-value was unsolved until 1997 
with the work of Kohei and Nobuko.

A chronology in games
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Kohei's chronology in games
 Kohei Honda, Nobuko Yoshida: Game Theoretic Analysis of Call-by-Value 

Computation. ICALP 1997: 225-236. 
 

 Marcelo P. Fiore, Kohei Honda: Recursive Types in Games: Axiomatics and 
Process Representation. LICS 1998: 345-356.
 

 Samson Abramsky, Kohei Honda, Guy McCusker: A Fully Abstract Game 
Semantics for General References. LICS 1998: 334-344.
 

 Kohei Honda, Nobuko Yoshida: Game-Theoretic Analysis of Call-by-Value 
Computation. Theoretical Computer Science 221(1-2): 393-456 (1999).
 

 Martin Berger, Kohei Honda, Nobuko Yoshida: Sequentiality and the pi-Calculus. 
TLCA 2001: 29-45.
 

 Kohei Honda: Processes and Games. WRLA 2002: 40-69.
 

 … 
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Call-by-value games
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Two fundamental ideas

 Information-flow in call by value is data driven.

 Strategies as processes.
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CBV is data driven

 A natural intuition reflecting 

 CBN (fun x: M)N -> M[x:=N] whereas 

 CBV (fun x.M)N -> M[x:=v] where v is the value of N

 technically challenging to make it work, e.g. bracketing?
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CBV is data driven

 Set the standard for CBV.

 Gave a unifying CBV/CBN framework.
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Strategies are processes

 Previously, hinted at: ~CSP parallel comp.+hiding.
 

 Ahead of its time, a lot followed...
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Strategies really are processes
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Strategies really are processes

 Game semantics = game-typed pi-calculus 

 M ≅ N  ⇔  [| M |] ≅ [| N |]   
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Legacy

 Call-by-value games = Honda-Yoshida games

 Games are Processes hence, Programs are 
Processes...! (~ process logic -> program logic)

and finally...
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