IR

SOFTWARE—PRACTICE AND EXPERIENCE, VOL. 11, 1053-1069 (1981)

Experience with Software Conversion

HANAN SAMET
Computer Science Department, University of Maryland, College Park, Maryland 20742, U.S.A.

SUMMARY

Experience with a program to convert from LISP 1.6 to INTERLISP is described. The
conversion program was designed with two goals in mind. First, it had to be capable of being
executed in either of the languages’s environments and it had to yield identical results.
Second, the speed of the converted program was to be approximately the same as the original
program. This meant that the conversion process must be completed prior to execution of the
converted program. The various constraints and considerations imposed by these goals are
examined. In addition, aside from problems in finding INTERLISP analogs for various LISP
1.6 constructs, careful consideration must also be paid to input/output functions, escape
characters, global variables, representation of numbers and different string
implementations.
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1. INTRODUCTION

The tendency to do as much programming in a high level language as possible has
been influenced to a high degree by the desire to avoid having to reinvent the wheel. In
particular, a goal is to have portable software. This has led to standardization efforts
such as Reference 1. Nevertheless, with the proliferation of programming languages
and computers rare is the language whose programs are really transportable. A
common problem is that although there is a general adherence to the kernel of the
language, successive implementations rarely resist the temptation to enhance the
previous version. The result is that although the various implementations of the
language are structurally the same; enough incompatibilities have been introduced so
that often programs written in one implementation will not run in the other. This is
taken for granted when one implementation is a superset of the other—i.e. programs
written in the superset will not run in the subset. However, more often than not,
programs written in the subset will also not run in the superset.

Some of the main reasons for incompatibility are changes in the input/output
structure, data structure definitions, and also in the degree of run-time support. Most
often, initial implementations are lacking in sophisticated input/output capabilities.
Subsequently, the language is enhanced. This is frequently achieved by adding built-
in functions which make the programmer’s task easier. Since input/output is often not
defined for a language (e.g. ALGOLG60,2 LISP?), compatibility in these cases has not
been a burning issue. Nevertheless, a program is generally worthless if it cannot do
input or output. Thus there is compatibility as long as no meaningful work needs to be
done. This is unfortunate because, for most programming languages, input/output is
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one of the most difficult concepts to grasp (it is also often the last concept that is
mastered and, in fact, most programmers have little mastery above the basic
rudiments). Therefore, the programmer is confronted with the burden of incom-
patibility in the part of the language with which he is the least familiar.

This paper arose out of an effort to convert a complex program used in a compiler
testing system* written in LISP 1.6° to INTERLISP.6 INTERLISP and LISP 1.6
are both implementations of LLISP and neither can be termed a subset or superset of
the other. Nevertheless, it is generally acknowledged that, in an inexact manner of
speaking, LISP 1.6 is more of a subset of INTERLISP than vice versa.*

INTERLISP is an enhancement of LISP which supports a full complement of
debugging aids and input/output facilities. The documentation also claims the
existence. of an INTERLISP program named TRANSOR which contains, among
others, transformations to convert from LISP 1.6 to INTERLISP. Unfortunately,
attempts to use this set of functions were unsuccessful because only relatively
primitive patterns were included, and no capabilities for transforming the
input/output functions were provided. Thus we were compelled to undertake this
study.

In the remainder of this paper we discuss some of the important considerations
which we needed to take into account in order to convert the existing programs. In
particular, one of the primary goals was that the conversion program be capable of
being executed in either a LISP 1.6 or an INTERLISP environment. Thus the
conversion program had to be able to convert itself (i.e. bootstrapping). A second goal
was that the conversion process be completed prior to executing the converted
program. These considerations forced changes in the original source programs by
specifying some restrictions on program structure although they did not hamper the
flexibility of the original program. Instead, they appear to be common to convertible
software and thus are worthy of discussion. Once this is done, the encoding of the
conversion program is presented using an ALGOL-like variant of LISP.}

2. CONVERSION CONSIDERATIONS

As mentioned in Section 1, many of our design decisions were motivated by the
requirement that the conversion be capable of taking place in either language
environment without any user intervention. This will be seen to heavily influence
many of our design decisions. We also take advantage of a common feature of many
LISP implementations which allows functions to be redefined. In essence, if a
definition of a previously defined function is encountered when loading a set of
function definitions, then the old definition is overwritten. We make heavy use of this
property by appending to every translated program a number of INTERLISP
function definitions for certain primitive constructs useful in input/output operations.
In the remainder of this section we discuss the conversion of standard functions and
file input/output, escape character, strings, unique name generation, numbers, and
global variables.

* A more precise term to describe the relationship between the two implementations is that one is a sideset of the
other.”

+This is commonly referred to as meta-lisp or blackboard LISP and is very similar to MLISP.#






