Craig Chambers 178 CSE 583

Inheritance vs. subtyping

Classes & types, inheritance & subtyping are not the same:

• a class represents an implementation

(a set of methods an fields), and inherits from other implementations to share code • a type represents an interface (a set of signatures), and subtypes from other interfaces • a class may conform to a type,

meaning that the class implements the type’s interface

In Cecil, can program these separately:

• type, subtypes, signature declarations for interfaces • representation, inherits, implementation declarations for implementation • subtypes declarations to connect implementations and interfaces

Common case: inheritance and subtyping is parallel • object defines a like-namedrepresentation &type • isa defines parallelinherits &subtypes • method defines parallelimplementation &signature • @: does parallel @ and :

Craig Chambers 179 CSE 583

Example

-- types and signatures as before:
type Point; signature area...;
type CartesianPoint subtypes Point;

abstract representation PtRep
     conforms Point;
  implementation area(p@PtRep:Point):num ..
  implementation rotate(p@PtRep:Point,
                       amount:num):Point ...
  implementation =(p1@PtRep:Point,
                   p2@PtRep:Point):bool ...

template representation CartPtRep
     inherits PtRep conforms CartesianPoint;
  field implementation x(
     p@CartPtRep:CartesianPoint):num := 0;
  field implementation y(
     p@CartPtRep:CartesianPoint):num := 0;
  implementation new_cartesian_point(
       x0:num, y0:num):CartesianPoint {
   concrete representation
     inherits CartPtRep
     subtypes CartesianPoint { ... } }

Craig Chambers 180 CSE 583

Benefits of separating inheritance and subtyping

Clarity of thinking

Sensible to implement interface w/o inheriting code

Sometimes sensible to reuse code w/o being a subtype:

object Point;
  -- lots of Point methods here
  method =(p1@:Point, p2:Point):bool { ... }
object ColoredPoint inherits Point;
  -- inherit most Point methods
  method =(p1@:ColoredPoint,
           p2:ColoredPoint):bool { ... }

Sometimes the two relations are opposite:

object deque subtypes stack;
  ... methods & signatures for push/pop/top,
      push_bottom/pop_bottom/bottom ...
object stack inherits deque;
  ... signatures for push/pop/top ...

Craig Chambers 181 CSE 583

Costs of separating inheritance and subtyping

Verbosity in common case⇒ need syntactic sugar

Complexity