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Abstract

The Amber machine is a stack machine designed as an intermediate language for compiling
higher-order languages. The current version is specialized for the Amber language. The machine
supports a set of basic and structured data types, functional closures, signals, bitmap graphics,
persistent objects and meta-level execution. The latter is needed as the Amber compiler is entirely
written in Amber (above the Amber machine level) and needs to switch level when executing a
program it has just compiled.

A set of implementation strategies are admissible for this machine, including byte-code
interpretation, threaded code interpretation and compilation to native code. The current
implementation is based on a byte-code interpreter and a one-space compacting collector, and runs
on a Macintosh.
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Introduction

The Amber machine is a stack machine designed as an intermediate language for compiling
higher-order languages, in the tradition of SECD machines [Landin 64] and combinator machines
[Turner 79] [Cousineau 85]. This is a revision of the Functional Abstract Machine described in
[Cardelli 83], and is specialized for the Amber language [Cardelli 84].

The amount of specialization required for a particular language in the general class of
higher-order algorithmic languages is marginal; it mostly involves the set of primitive data types
and does not affect the basic organization of the machine.

The machine supports a set of basic data types, functional closures, signals, persistent objects
and meta-level execution. The latter is needed as the Amber compiler is entirely written in Amber
(above the Amber machine level) and needs to switch level when executing a program it has just
compiled.

A set of implementation strategies are admissible for this machine, including byte-code
interpretation, threaded code interpretation and compilation to native code. The current
implementation is based on a byte-code interpreter and a one-space compacting collector, while the
similar Functional Abstract Machine for the ML language is compiled to VAX code and has a
two-space compacting collector.

The Format Level

The format level is the lowest level of the Amber machine. This level is language independent
and can be considered as a general-purpose heap manager. It supports garbage collection and data
persistence, without any knowledge of the language or even the data structures supported at higher
levels.

Data can be boxed or unboxed. Unboxed data exists on the stack or inside other data
structures, and does not require memory allocation. We distinguish two kinds of unboxed:
characters (normally one byte) and words (normally four bytes).

Unboxed

Char

Word

Pointer/
Integer

Unboxed words are further structured. They contain mark bits (used by the garbage collector
and the persistence mechanism), a flag indicating whether this is an integer or a pointer (again,
needed by the garbage collector), and an integer or pointer value.

Boxed values are allocated in the heap. They have a header and a data section:


































































