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Abstract

In recent years, heterogeneous multi- and many-core systems have emerged as
architectures of choice to harness the performance potential of the ever increasing
transistor density of modern semiconductor chips. As traditional communication
infrastructures such as shared buses or crossbars do not scale for these architectures,
NoC have been proposed as novel communication paradigm. However, these
NoC-based many-core architectures require a different way of programming, OS,
compilers, etc. Invasive computing addresses these issues and combines research on
a holistic solution from software to hardware, for current and future many-core
systems. Using the three invasive primitives invade, infect, and retreat, the appli-
cation developer can exclusively claim resources, use them for parallel execution,
and make them available for other applications after the computation is finished.

In the realm of invasive computing, this book proposes methodologies to map
applications, i.e., invading computing and network resources for a static application
graph, to NoC-based many-core architectures.

The first method is called self-embedding and utilizes the inherent task-level
parallelism of applications, modeled by application graphs, by distributing the
mapping process to the different tasks. Each task is responsible for mapping its
direct succeeding task in the application graph and the communication towards
there. Exploring the status and resource availability of the mapping task’s local
neighborhood only instead of a global search makes this application mapping
highly scalable while offering competitive quality in terms of NoC utilization.

The second contribution of this book targets guarantees on non-functional
execution properties of applications. While self-embedding maps applications in a
distributed, scalable, and fast manner, it is strictly performed during run time and
does not conduct any analysis which is inevitable for a predictable execution. As a
remedy, we propose a novel HAM methodology which combines
compute-intensive analysis at design time with run-time decision making. The
design-time analysis is performed during a DSE which aims to find Pareto-optimal
mappings regarding the multi-objective optimization criteria such as timing, energy
consumption, or resource usage. With the concept of composability, applications
can be analyzed individually and then combined during run time to arbitrary
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