Intended Audience:

This tutorial is intended for anybody interesting in high-performance computing using the Itanium processor, including researchers, developers, professors, and students. The tutorial will provide information on freely available tools (compilers, simulators) for researchers and developers interested in working in C/C++ and Java.

Tutorial Description:

IA-64 is the first architecture to bring ILP features to general-purpose microprocessors, such as parallel semantics, predication, data speculation, large register files, register rotation, control speculation, hardware exception deferral, register stack engine, wide floating-point exponents, and other features. The goal is to expose, enhance and exploit ILP in today’s applications to increase processor performance. To use these features the compiler plays a crucial role in achieving the overall performance of an IA-64 platform.

The tutorial consists of three parts: (1) an overview of the Itanium architecture features to support high-performance computing, (2) an overview of the compiler technology for Itanium, and (3) an overview of the current research activities and freely available tools for C/C++ and Java.

Part 1- Architecture Definition

· IA-64 Definition history and strategies

· Application state, instruction formats

· Execution semantics 

· Control and Data speculation, ALAT concepts

· Predication concepts

· Branch architecture

· Software Pipelining support

· Examples of the above mentioned features

· IA-64 advantages for Java

Part 2- Compiler Technology for IA-64

· Profiling-based optimizations, Profile generation

· Procedure Inlining, partial inlining, cloning

· Predication, if-conversion algorithms

· Reducing Control Height with parallel compares

· Region formation

· Predicated Upward Code movement

· Multiple branches in Single Cycle

· Memory optimizations for high floating-point performance.

Part 3- Research activities at Intel Microprocessor Research Labs, Santa Clara, California.

· Speculative multithreading, fast forwarding, computation reuse.

· Speculative precomputation

· Memory optimizations, Dynamic optimizations

· Open source code for C/C++ and Java.

· Tools available
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