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In computer science, a type system may be defined as a
tractable syntactic framework for classifying phrases
according to the kinds of values they compute.

A type system associates types with each computed
value. By examining the flow of these values, a type
system attempts to prove that no type errors can occur.

The type system in question determines what
constitutes a type error, but a type system generally
seeks to guarantee that operations expecting a certain
kind of value are not used with values for which that
operation makes no sense.

Typesystem (from Wikipedia)
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Aren‘t

just another set of

Constraints?

Typesystems

Yes, but:

way more complicated;
special approach useful

Three main approaches:

Recusion

Unification

Pattern Matching
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Recusion
general:
Recursion is the process 
of repeating items in 
a self-similar way

computer science:
in which it refers to a method of   
defining functions in which the function    
being defined is applied within its own 
definition

Recusion
computer science:
in which it refers to a method of   
defining functions in which the function    
being defined is applied within its own 
definition
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Recusion
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Recusion

typeof := element -> type-of-the-element

typeof(e) := f( typeof(p1), typeof(p2) … typeof(pn) )

typeof := function that returns the type of
an element for a given element

In the recursive approach, it does it by drawing
on the types of „related“ elements p1 … pn



28.05.2011

6

Recusion
var i: int
var i: int = 42
var i: int = 33.33
var i = 42

} LocalVarDecl:
`var` name=ID `:` type=Type (`=` init=Expr)?

typeof( LocalVarDecl ) {
if ( type != null && init != null ) {

ensure typeof( init ) is-same-as typeof( type ) ||
typeof( init ) is-subtype-of typeof( type ) 

return typeof( type )
}
… 

Recusion
LocalVarDecl:
`var` name=ID `:` type=Type (`=` init=Expr)?

typeof( LocalVarDecl ) {
if ( type != null && init != null ) {

ensure typeof( init ) is-same-as typeof( type ) ||
typeof( init ) is-subtype-of typeof( type ) 

return typeof( type )
}
if ( type == null && init != null ) { return typeof( init ) } 
if ( type != null && init == null ) { return typeof( type ) } 
if ( type == null && init == null ) { raise error }

}
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Recusion
LocalVarDecl:
`var` name=ID `:` type=Type (`=` init=Expr)?

ensureSameOrSub( LocalVarDecl.init, LocalVarDecl.type )
useTypeOfFeature( LocalVarDecl, LocalVarDecl.type)
else useTypeOfFeature( LocalVarDecl, LocalVarDecl.init )
else error

Derivation and Propagation

Constraints

/TS(do nothing if C.x == null)


/TS

http://code.google.com/a/eclipselabs.org/p/xtext-typesystem/

Recusion
Now for Xtext 2.0

With new typing DSL

Static consistency
checks, custom navi-
gation, templates, etc.
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Demo

/TS

Recusion

XtypeS
a DSL for writing type systems for 
Xtext languages

Lorenzo Bettini
http://xtypes.sourceforge.net/

http://xtypes.sourceforge.net/
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Unification
Unification is an operation [..] which 
produces from [..] logic terms a substitution 
which [..] makes the terms equal modulo 
some equational theory.

(1) 2 * x == 10
(2) x + x == 10 
(3) x + y == 2 * x + 5

set of linear equations

Unification
Unification is an operation [..] which 
produces from [..] logic terms a substitution 
which [..] makes the terms equal modulo 
some equational theory.

(1) 2 * x == 10
(2) x + x == 10 
(3) x + y == 2 * x + 5 (1) 2 * 5 == 10

(2) 5 + 5 == 10 
(3) 5 + 10 == 2 * 5 + 5

x := 5
y := 10

set of linear equations
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Unification
var i: int
var i: int = 42
var i: int = 33.33
var i = 42

} LocalVarDecl:
`var` name=ID `:` type=Type (`=` init=Expr)?

typeof( LocalVarDecl.type ) :<=: typeof( LocalVarDecl.init) 

typeof( LocalVarDecl ) :==: typeof( LocalVarDecl.type ) 

(do nothing if C.x == null)
Constraints and Derivation Rules 
at the same time!

Unification

var i: int

var i: int = 42

var i: int = 33.33

var i = 42

typeof( LocalVarDecl.type ) :<=: typeof( LocalVarDecl.init) 

typeof( LocalVarDecl ) :==: typeof( LocalVarDecl.type ) 

typeof( int ) :<=: typeof( -null- )       ignore
typeof( T ) :==: typeof( int )               T := int

typeof( int ) :<=: typeof( int )            ok
typeof( T ) :==: typeof( int )               T := int

typeof( int ) :<=: typeof( double )    error!
typeof( T ) :==: typeof( int )               T := int

typeof( U ) :<=: typeof( int )             U := int
typeof( T ) :==: typeof( U )                T := int
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Unification
var i: int[]
var i: int[] = {1, 2, 3}
var i = {1, 2, 3}

typeof( LocalVarDecl.type ) :<=: t

typeof( LocalVarDecl ) :==: typeof( LocalVarDecl.type ) 

type var t
init.elements.foreach{ e | t :<=: typeof(e) }

Demo
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Pattern Matching
var i: int
var i: int = 42
var i: int = 33.33
var i = 42

} LocalVarDecl:
`var` name=ID `:` type=Type (`=` init=Expr)?

typeof( init ) typeof( type ) typeof( LocalVarDecl )

int int int

int - int

- int int

- - <error>

int double int

double int <error>

Pattern Matching
var i: int
var i: int = 42
var i: int = 33.33
var i = 42

} LocalVarDecl:
`var` name=ID `:` type=Type (`=` init=Expr)?

typeof( init ) typeof( type ) typeof( LocalVarDecl )

t - t

- t t

t u :<= t u

- - <error>

upper case:   unbound, free type vars
lower case:   bound type vars
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Pattern Matching
var i: int
var i: int = 42
var i: int = 33.33
var i = 42

} LocalVarDecl:
`var` name=ID `:` type=Type (`=` init=Expr)?

typeof( init ) typeof( type ) typeof( LocalVarDecl )

t - t

- t t

t u :<= t u

- - <error>

upper case:   unbound, free type vars
lower case:   bound type vars

No Demo 
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THE END.


