
Compilation 2011

The What and Why of 

Compilers

Jan Midtgaard

Michael I. Schwartzbach

Aarhus University



2The What and Why of Compilers

What is a Compiler?

ÁA program that:

Åtranslates from one programming language to another

Åpreserves the semantics (in some sense)

Åa compiler also implicitly defines a semantics but it is hard to 

reason about programs in terms of a compiler-based semantics

ÁEach language must have at least one compiler 

(or interpreter)

ÁIt is often the case that:

Åthe source language is high-level

Åthe target language is low-level
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New Programming Languages 1952-2006
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Famous Programming Languages

1952 Autocoder

1956 IPL

1954 Fortran

1958 Lisp

1960 Algol

1960 Cobol

1964 APL

1964 PL/1

1965 BCPL

1967 Simula 67

1967 Snobol 4

1968 Algol 68

1970 Pascal

1970 SQL

1971 Forth

1972 Prolog

1972 Smalltalk

1973 C

1973 ML

1975 Scheme

1979 Modula-2

1980 Ada

1981 C++

1984 SML

1985 Eiffel

1987 Caml

1987 Perl

1988 Oberon

1990 Haskell

1991 Python

1994 Dylan

1994 Java

1996 OCaml

1997 JavaScript

1997 Ruby

1998 Erlang

2000 C#

2001 AspectJ

2006 Cw
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Domain-Specific Languages

ÁExtend software design

ÁAre concrete artifacts that permit better:

Årepresentation

Åoptimization

Åanalysis

ÁReplace low-level programs and libraries

ÁExist in tens of thousands

ÁRequire full-scale compiler technology
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Some Interesting DSL Compilers

ÁLaTeX

Ådocument descriptions �: PostScript

ÁEsterel

Åreactive systems �: hardware designs

ÁWS-BPEL

Åflow algebras �: Web services

ÁNyquist

Åmusical compositions �: sounds

ÁSQL

Åqueries �:�� evaluation plans


