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Abstract

Each programming language has a corresponding virtual-machine (VM) architecture
that can execute a program in that language (a fact language compilers can take
advantage of). The instruction sets of these language-oriented architectures are
much more often interpreted by software than by hardware.

To the extent that instructions/second is a meaningful measure of hardware power,
VM instructions/second is a meaningful measure of interpreter power. Comparisons
of performance between VM architectures are colored by the fact that speed
depends on both the VM and underlying hardware architectures and the
implementation of the interpreter. Nevertheless, comparisions are suggestive. For
example, compare the instruction rates in the table below for the VM architectures
of asetof A.l. languages.

) lnterpretef VM'
Language  UCHod iangusge . Mardware  Clok Instructions
smalltal{'"  byte code microcode Dorado 20.0 300,000
smalltalk’  byte code macrocode 68000 12.5 100,000
Prolog ' threaded code Forth NC4000 4.0 96,000
Prolog ! threaded code Forth NC4000 10.0 320,000
Prolog @) byte code C VAX 11/780 - 66,000
Scheme®  byte code macrocode 68000 5.0 30,000 °*
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We argue that Forth provides marked advantages over conventional approaches to
implementing VM interpreters.



