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Abstract
The increasingly specialized processors utilized in high-performance systems have resulted in an
extremely complex programming environment. The resulting differences in processor architectures,
memory system organization, programming model are impacting the programmability of these
systems. Expecially their respective interactions are resulting in confusion as, even for experienced
programmers, it becomes very difficult to keep track of the inner workings of the compilation
process.
In this presentation we will provide you with the basic knowledge required to understand the
compilation process for such high-performance systems. We will discuss how the compiler processes
your code, how this code is translated into an executable file, and the kind of optimizations that
the compiler is able to apply to the program. This presentation will be separated into two parts;
the overall compiler organization, and the generic optimization approach. In the first part of this
presentation we will introduce the basic organization of the compilation process and illustrate how
this has been extended towards heterogeneous architectures. We will introduce the main steps to
the compilation process, the internal representation of the compiled program, the binary object
file format, and the combination of (many) object files into the final executable during linking.
The second part will focus more on the considerations taken by a compiler when optimizing your
code. We will take auto-vectorization as an example and demonstrate how, and when, the compiler
can apply this optimization, how we can help the compiler to recognize the available optimization
oportunities, and how to guide it to enable high-performance execution of the program.
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