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Abstract� This paper is a survey of the design of four object�oriented meta�level architectures

for programming languages� We present overviews and compare the salient features of the meta�

architectures of Smalltalk� Common Lisp Object System �CLOS�� a Scheme Compiler� and Etyma�

our framework for modular systems� This comparison clari�es important architectural aspects of the

surveyed systems� such as the space of concepts captured by the architectures� and the abstractions

that embody similar language concepts across the architectures� We �nd that there are considerable

di�erences in the goals and conceptions of these architectures� yet they can all be used for similar

applications� Finally� we point out some strengths and weaknesses of the architectures surveyed�

� Introduction

Object�orientation is a popular design technique that has been used to model application
domains of all varieties ���� A recently emerging trend is to apply the object�oriented �O�
O� method to the design of O�O language processors themselves� thereby harnessing the
much touted advantages of abstraction and reuse in this domain also� For example� the
Meta Objects of the CLOS MetaObject Protocol �MOP� ��� is an O�O model of certain
useful concepts in CLOS� A recently proposed O�O model for a compiler for a non O�O
language� Scheme� �	� is another example� One of the earliest O�O programming systems�
Smalltalk�
� ���� was itself built upon an intricately interconnected group of meta�classes�

The above languages embody O�O meta�level architectures� or meta�architectures for
short� in the sense that they model the fundamental concepts in the language� such as
class and method� as interacting meta�classes� This has resulted in re
ective� 
exible� and
extensible language designs� Many of these advantages stem from the fact that rei�ed
meta�classes are candidates for systematic re
ective access� That is� a system that has a
well�designed meta�architecture can essentially provide users not only with its standard

�This research was sponsored by the Advanced Research Projects Agency �DOD�� monitored by the
Department of the Navy� O�ce of the Chief of Naval Research� under Grant number N���������J����	

The views and conclusions contained in this document are those of the authors and should not be interpreted
as representing o�cial policies� either expressed or implied� of the Advanced Research Projects Agency or
the US Government
 Contact author� G
 Banavar� Computer Science � ���� MEB� University of Utah� Salt
Lake City� UT 
���� USA� e�mail banavar�cs�utah�edu� phone ���
����
��
��
� fax ���
����
���
��


�


