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Compiler Technology

A A Joos compiler uses big technology:
A scanner and parser generators
A 8 different tree types
A 14 passes through the AST
A ML type inference

A Even a Joos 0 compiler requires:
A 4,324 lines of hand-written code
A 2,533 lines of auto-generated code

A This is orthogonal to the conceptual complexity:

A scanner, parser, weeder, scopes, environments, static type
checking, static analysis, code templates, optimization
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Light-Weight Technology

A A one-pass (or narrow) compiler:
A reads the source file one character at a time
A constructs no internal representation of the full program
A outputs the generated code simultaneously

A A hand-written compiler:
A contains no auto-generated code

A Benefits of light-weight technology:
A simple, fast, and fun

A Downside of light-weight technology:
A Not obvious how to scale to complex languages like Java
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Limitations of One-Pass Technology

A Limited scope rules:
A we can't see anything that occurs later in the file

A Lack of static analysis:
A we never get a complete picture of the program

A Lack of optimization:
A we can't look at the generated code twice

One-Pass Compilers



The Original One-Pass Language

A The Pascal language (1970):
A a hand-written, one-pass compiler
A implemented in 4000 lines of Pascal
A simplicity of the compiler was a major design criteria

A The light-weight tradition continued to:

A countless Pascal dialects (at least 15 languages)
A the Modula-2 language (1978)
A the Oberon language (1988)
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One-Pass Scopes in Pascal

A Pascal introduced forward declarations:

procedure foo(x: alpha; var y: integer); forward,;

to permit mutually recursive procedures
A Also, (as yet) unknown pointers were allowed:

type List = MMtem;
type Item = record
head: integer;
tail: List;
end;

to permit recursive data structures
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