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1.1

Introduction to
Advanced Topics

e begin by reviewing the structure of compilers and then proceed to lay

the groundwork for our exploration of the advanced topics in compiler

design and implementation discussed in the remainder of the book. In
particular, we first review the basics of compiler structure and then give an overview
of the advanced material about symbol-table structure and access, intermediate-code
forms, run-time representations, and automatic generation of code generators con-
tained in Chapters 3 through 6. Next we describe the importance of optimization
to achieving fast code, possible structures for optimizing compilers, and the orga-
nization of optimizations in an aggressive optimizing compiler. Then we discuss the
reading flow relationships among the chapters. We conclude with a list of related
topics not covered in this book, two short sections on target machines used in ex-
amples and notations for numbers and the names we use for various data sizes, and
a wrap-up of this chapter, followed by a Further Reading section and exercises, as
will be found at the end of all but the last chapter.

Review of Compiler Structure

Strictly speaking, compilers are software systems that translate programs written in
higher-level languages into equivalent programs in object code or machine language
for execution on a computer. Thus, a particular compiler might run on an IBM-
compatible personal computer and translate programs written in Fortran 77 into
Intel 386-architecture object code to be run on a PC. The definition can be widened
to include systems that translate from one higher-level language to another, from one
machine language to another, from a higher-level language to an intermediate-level
form, etc. With the wider definition, we might have, for example, a compiler that
runs on an Apple Macintosh and translates Motorola M68000 Macintosh object
code to PowerPC object code to be run on a PowerPC-based Macintosh.



