1. INTRODUCTION

Wf;h the growing interest in the field of artificial intelligence has
come an increase in computing involving symbolic expressions, This interest
has been coupled with the development of a variety of programming languages
TONARDS CODE OPTIMIZATION IN LISP ) {BobrowRaphael74], Many of these languages are interpreter-driven and are
B characterized by a small set of basic primitives, The use of an interpreter
has been tolerated by most users by virtue of the smallness of their
application. However, the increasing wuse of these languages in knowledge—
by . based systems (e.g. MYCIN [Shortliffe74]) has led to the resurfacing of the

Hanan Samet : efficiency problem. The most obvious solution to this problem is to use a
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compiler. However, the nature of the programs written in such languages has
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not traditionally lent itself to very efficient code.

In this paper we examine some of the consideration that must be taken
into account when attempting to obtain a code optimizer for a list processing
language. Our presentation consists of three parts, First, we discuss some
of the low level optimization techniques which are seen to have a direct
effect on the amount of space occupied by the program and on the execution
time of the program. Next, we explore the types of optimizations whose effect
is not directly discernible. These optimizations deal with reducing. the
frequency of garbage collection. Finally, we discuss the feasibility and
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problems associated with some of the proposed optimizations.
Code optimization is examined from the viewpoint of the needs of a

list processing language such as LISP. Examination of the structure of In order to illustrate our ideas we use LISP1.6 [Quam72] (a variant of

rograms written in such a language reveals that traditional code optimization LISP [McCarthy60]) as the high level list processing language and T.AP [Quam72]
p

techniques have 1little benefit Instead, a collection of low level (a variant of the PDP-10 [DEC69] assembly language) as the object language.
echniq . ,

. : The format of a LAP instruction is (OPCODE AC ADDR INDEX here INDEX and ADDR
optimizations is seen to lead to a potential decrease in space and execution m instruction ( ) where n

time. Code optimization is also examined from the viewpoint of its effect on are optional. OPCODE is a PDP-10 instruction., The AC and INDEX fields

-h £ £ of garbage collection. Finally, some language contain numbers between 0 and 15 and denote accumulators,  ADDR denotes the
the frequency of occurrence . s

extensions are proposed which reduce the amount of storage that needs to be address field. The implementation at hand assumes that NIL is represented by

11 ted d h will result in a decrease in the frequency of garbage zero and that a LISP cell occupies one full word where the left half contains
allocated an ence

11 . CAR and the right half contains CDR. The stack is used for passing control
collection.

REsuME

On e€xamine l'optimisation du code pour un langage.de traitement de listes COT-
me LISP. L'examen de la structure des programmes &crits dans un tel'langage l}lonr
tre que les techniques classiques sont de peu @e secours. Au contraire, i}uSti;if
optimisations de bas-niveau conduisent & un gain en tempf et en e?pace. op -
sation est wissi étudiée pour ses conséquences sur }a f¥eqvence d §pp?1 @u ram
se-miettes. Finalement, on propose des extensiong llngulstlgues qui feduliegt
1'espace mémoire devant €tre alloué et donc réduisent la fréquence d'appel du

ramasse-miettes.

between functions. A function of n variables expects to find its parameters
in accumulators l-n. Accumulator 1 1is used to return the result of the

function. Accumulator 12 contains a stack pointer,







