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2Static Type Checking

The Type Checker

ÁThe type checker has several tasks:

Ådetermine the types of all expressions

Åcheck that values and variables are used correctly

Åresolve certain ambiguities by transformations

ÁSome languages have no type checker

Åno compile-time guarantees

Åruntime tagging and checking become necessary



3Static Type Checking

Types Describe Possible Values

ÁThe Joos types are:

Åvoid (the empty set of values)

Åbyte

Åshort 

Åint 

Åchar

Åboolean

ÅC (objects of class C or any subclass)

Ånull (the polymorphic null constant)

Åů[] (for any type ů)
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Type Annotations

ÁType annotations:

int x;

Foo y;

specify invariants about the runtime behavior:

Åx will always contain an integer value

Åy will always contain null or an object of class Foo or 

any subclass thereof

ÁJava-like Type annotations are (arguably) not 

very expressive viewed as invariants

ÅOther type systems are more expressive
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ÁA program is type correct if the type annotations 

are valid invariants

ÁType correctness is trivially undecidable:

int x = 0;

TM(j);

x = false;

ÁThe program is type correct iff the j 'th Turing 

machine does not halt on empty input

Type Correctness
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Static Type Correctness

ÁA program is statically type correct if it satisfies 

some type rules

ÁThe rules are chosen to be:

Åsimple to understand

Åefficient to decide

Åconservative with respect to type correctness

ÁType systems are not canonical

ÁThey are designed like the rest of the language



7Static Type Checking

Slack

ÁStatic type systems are necessarily flawed:

ÁThere is always slack: programs that are unfairly 

rejected by the type checker

statically type correcttype correct

slack
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Examples of Slack

ÁTrivial example:

x = 87;

if (false) x = true;

ÁUseful example:

Map m = new Hashmap();

m.put("bar","foo");

String x = m.get("bar");

ÁJava 1.5 was designed to pick up some slack


