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Quotation
a representation of the expression as
program fragment in a future stage

Int = <e> :: Code Int



Quotations and splices

Code: program fragment in a future stage

Quotation Splice
a representation of the expression as extracts the expression from its
program fragment in a future stage representation

Int = <e> :: Code Int e :: Code Int = Se :: Int
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How to make ad-hoc polymorphism less ad hoc

Philip Wadler and Stephen Blott

University of Glasgow*
Abstract ML [HMMB88, Mils7), Miranda! [TurB5], and other
i languages. On the other hand, there is no widely
This paper presents fype classes, a new spproach accepted approach to ad-hoc polymorphism, and so
to ad-hoc polymorphism. Type classes permit over- its name is doubly appropriate.
loading of arithmetic operators such as multiplica- This paper presents (ype ch which extend the
tion, and generalise the “eqtype variables” of Stan- Hindley/Milner type system Lo include certain kinds

dard ML. TYP' classes extend the Hindley/ Milner of overloading, and thus bring together the two sorts
polymorphic type system, and provide & new ap- of polymorphism that Strachey separated.

proach to issues that arise in Ob_j"b'o'“ll“d pro- The type system presented here is a generalisa-
gramming, bounded type quantification, and ab- tion of the Hindley/Milner type system. As in that
stract data types. This paper provides an informal system, type declarations can be inferred, so explicit
introduction to type classes, and defines them for- type declarations for functions are not required. Dur-
mally by means of type inference rules. ing the inf p it is possible to translate &

program using type classes to an equivalent program
that does not use overloading. The translated pro-
grams are typable in the (unvmnl'-«l) Hindley/
Milner Lype system.

The body of this paper gives an informal introduc-
tion to type classes and the translation rules, while
an appendix gives formal rules for typing and trans.
Jation, in the form of inference rules (as in [DMB2)).

1 Introduction

Strachey chose the adjectives ad-hoc and parametric
to distinguish two varicties of polymorphism [Ste6T).

Ad-hoe polymorphism occurs when a function is
defined over several different Lypes, acting in a dif-

ferent way for each type. A typical example is The translation rules provide a semantics for type

classes. They also provide one possible implementa-
tion technique: if desired, the new system counld be
wddad 1o an wvieting lanonase with Hindlow /Ailnar

overloaded multiplication: the same symbol may be
used to denote multiplication of integers (as in 3e3)
and multiplication of floating point values (s n
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tion to type classes and the translation rules, while

an appendix gives formal rules for typing and trans. .

}knu:d over (:vudbdl‘ﬂ'enm ;yp:o._u‘:lnu in ll:ﬂf- Jation, in the form of inference rules (as in [DM82)). pr lnt s S hOW a => .

o‘::;;ou'd':: 'h.“; m."’f“h ypic ::‘"“P b'. The transiation rules provide a semantics for type . - a -> St r lng
multiplication: same symbol may be classes. They also provide one possible implementa- pr lnt X =

tion technique: if desired, the new system counld be
wldad 1a an avisling lanannse with Hindlow I Ailnar

used to denote multiplication of integers (as in 3e3)
and multiplication of floating point values (as n

= show x
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print ::

print

Level-indexed constraint resolution

X = show X
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