The value of Kohei's games
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A chronology In games

The Full abstraction problem for PCF
4+1=3+2=06-1= ..5 ...
a unigue mathematical object under its many representations...

what about (sequential) programs?
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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)

® Dput there is more than just sequential programs in these domains...
e.g. parallel or, a non sequential computation
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~ @ Full abstract model ~ a model with only sequential comp u ations
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A chronology In games

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,
* gquestions ‘(‘ and answers ‘)’ are well bracketed in all plays.

* Games can be quotiented to give a topological space a la Scott
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Kohel'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 @
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Call-by-value games

Game Theoretic Analysis
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Two fundamental ideas

* Information-flow in call by value is data driven.
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CBV is data driven

CBN CBV
nat —» nat nat — nat

00— ——0A(n)

< PQ SPA(2n) s
OA(n)

\ ' ‘
P*\l 2[1 ) —

(a)

Figure |

* 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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CBYV is data driven

CBN CBV
nat —» nat nat = nat

9 — 0A(n)

C PQ “PA(2n) _s
OA(n)

~—
PA(2n) ——=

(a)

Figure |

* Set the standard for CBV.

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

APPENDIX B. PROCESS REPRESENTATION OF STRATEGIES

H.6. Composition. We write bn({) for the set of names in { which 1s not its sub ject
(1) (hidinzg] CGiven a process 2 and a sot of names a, we define (ra)l by the following

recursion

ll (va\bn( )1 F ifelse

(1) (parallel composition)] Given two processes P = Y L. Fand Q = Y I'.Q.

PI1Q= (vbn(h))(F Q)+ Y LiPi|Q) + ) KA(P|Q))

(1) Finally given o, A— 8B and oo : B — (', we consider the sorting for two concerned
pre arenas such that their name assiznments on sorts on B comerde, while those on A and
(" are disjoint. Let 3 be the set of names used for the imtal sonts of 8. Let P, and /., b
the resulting process representations. 'hen we define

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

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

Recursive Types in Games:
Axiomatics and Process Representation

(Extended Abstract)

Marcelo Fiore” Koher Honda

COGS, Univer

Abstract . . K .
: Sequentiality and the w-Calculus
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1 Introduction A bstract

Lhis paper studies pe discipline for Ci A general thoory of computing is important, if we wish to have 4 common mathemat-
. D I ical footing based on which divorse sacntific and cngincering offorts in computing
Games in semantics, Recently . { ‘ ‘ :
and stratezics have been used for con lemonstrated by ws fully abst arc uniformly understood and imtegrated. A quest for such a gencral thoory may
ical models of programming languag dies h hov e op e11¢ take different paths. As a case for one of the possible paths towards a gencral
I8, 2. 22, 15. 3]. The basic common i ruage constructs into f cakeulug are nossih thoory, this paper cstablishes a precise connection betwoen a game-basod model of
works 18 10 construct & umvense of s 28 32! we necessarilv lase information by such : scquential functions by Hvland and Ong on the one hand, and & typed version of
wl L MO P nh &t 1€ 1 Th . .
which a program phrase 1s modelled : source term M will cenerally result is "y the w-calculus on the other, This connection has been nstrumental in our recoent
temal structure reflecting its computats 2 s ov alffnvte da seom S o naleslies oo o Basia waathepmadian) danl Griw wsenusguundive s oo
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Strategies really are processes

Abstract. We present a type discipline for the w-calculus which pre-
cisely captures the notion of sequential functional computation as a spe-
cific class of name passing interactive behaviour. The typed calculus
allows direct interpretation of both call-by-name and call-by-value se-
quential functions. The precision of the representation is demonstrated
by way of a fully abstract encoding of PCF. The result shows how a

tvped w-calculus can be used as a descriptive tool for a significant class

of programming languages without losing the latter’'s semantic proper-
ties. Close correspondence with games semantics and process-theoretic

reasoning techniques are together used to establish full abstraction.

* 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
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