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Abstract
The current trend in high performance microprocessors is to issue multiple instructions in every

machine cycle. While this results in a computer with high peak performance, the full potential of the hardware

resources will not be utilized unless the compiler is able to extract sufficient parallelism from the program.

This report discusses some of the issues involved in producing a parallelizing compiler for a instruction level

parallel computer known as the XIMD. One of the major obstacles to parallelization is the problem of memory

aliasing. The uncertainty caused by indirect memory accesses imposes a serial order on indirect memory

accesses. This ordering of memory operations is frequently pessimistic. Static memory disambiguation tech-

niques are used to relax this serial ordering. The problem of recovering control flow information from assem-

bly language programs is also investigated. This process is necessary because we implemented the XIMD

compiler in a postpass phase.
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Chapter 1. Introduction

This report describes some of the issues involved and techniques used in producing a research

compiler for a new instruction level parallel (ILP) architecture known as the XIMD [Wolfe 1991]. The

XIMD compiler is written as a separate program that works in conjuntion with a modified GNU C Com-

piler (GCC) [Stallman 1990]. C programs are compiled with GCC to produce an intermediate RISC code,

which is then processed by the XIMD compiler to produce XIMD code. The XIMD compiler itself consists

of two major components: a target-independent parallelizer, which extracts parallelism from the serial code

produced by GCC, and a target-dependent code scheduler, which maps the exposed parallelism onto an

XIMD machine model.

1.1 Content of Report

The focus of this report is on the parallelizer. The scheduler is documented in [Newburn 1992].

The parallelizer’s work can be grouped into two major categories: recovery and parallelization. Recovery

refers to the work that has to be done as a result of doing parallelization in a postpass phase1. Control flow

information concerning loops, functions, and function calls are present in the C source code, but they are

not available in the assembly listing that reaches the XIMD compiler. Thus, they need to be recovered

somehow, as memory disambiguation and code scheduling depend on having a control flow graph.

Parallelization refers to the analysis and optimization that are done to increase the performance of

a program on a ILP machine, such as a superscalar or very long instruction word (VLIW) processor. At the

basic block level, parallelism can be exposed by representing the operations in a basic block as a dataflow

graph. Optimizations such as register renaming can be used to remove data dependences other than true

dependences. In addition, memory disambiguation can be used to eliminate dependences cause by memory

aliasing.

One significant omission from this report is the topic of loop transformations. Even in loops where

1. This is called a postpass phase because parallelization is done in an addition pass over the program, after
the many passes that the C compiler has already made over the program.
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