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Abstract

Increasing integration capabilities of advanced semiconductor technologies combined with the
demand of increasing functionality within modern “informed” products from several fields of
applications define real challenges for future microelectronic system design. Furthermore there
is a trend for ubiquitous computing with local system integration of computational power into
the application system (embedded microelectronic systems), which delivers a demand for high-
ly integrated microelectronic components. Application fields like mobile computing, mobile
communication, automotive and avionics applications, intelligent embedded industrial control
systems and advanced medical devices can be regarded among others. Therefore the on-chip
integration (“System-on-Chip (SoC)”) of heterogeneous microelectronic components becomes
a topic of increasing importance. In future, the components to be integrated on a “System-on-
Chip” can be microprocessors, custom digital circuits, memory and interface modules, analog
and radio frequency components as well as advanced analog/digital and digital/analog conver-
ters. Hardware/software co-design is a research area, which focuses the design of integrated
mixed hardware/software systems.

One of the key issues in hardware/software co-design is an efficient hardware/software parti-
tioning of a given system specification. The partitioning problem is very complex, since during
the partitioning progress a certain amount of constraints has to be considered as well as a more
or less complex cost function. Existing approaches suffer from a lack of controllability (black
box behaviour) or don’t provide advanced algorithmic support at all.

In this thesis, a new semi-interactive system-level multistage hardware/software partitioning
method HIPART) is presented, which is part of ti?iCE co-design environmenD@rmstadt

I nteractiveCo-Design ofEmbedded Systems). Based on a VHDL/C system co-specification
on behavioral (process) level, a common concurrent control/data flow graph is constructed. The
design frontend allows several code transformations in order to prepare the specification for
the HW/SW co-synthesis process. The partitioning method contains four phases, which can be
controlled in a transparent way by an advanced graphical user interface (GUI): Pre-clustering
(realising a user-determined partitioning granularity), clustering (coarsening of the partitioning
graph), partitioning, refinement. The clustering phase guarantees the scalability of the method to
applications of very different sizes. For the central partitioning steps two alternative algorithms
have been implemented, which are capable to provide excellent results with respect to the cost
function: A new dynamic and adaptive versionSimulated Annealing andTabu Search. The
capabilities of this new partitioning methodology are proven by application to dedicated appli-
cation examples.
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