Abstract

In order to realize out-of-order execution, register renaming is commonly used in
superscalar processors now days. Within the register renaming process, RMT (reg-
ister mapping table) is utilized to map logical (architecture) registers to physical
registers. However, the RMT is said to be one of the most energy costly components
in the processer due to its large area and frequent access. This makes register renam-
ing costly and hard to widen. By using the Renamed Trace Cache Architecture[5]
(RTCA in short, also known as Anti-dualflow architecture), RMT problems can be
simplified and solved. Operands in this architecture are converted to the [-n] form
which depicts the instruction distance to the value it references. After translation,
these instructions are stored to the trace cache for further usage. As a result, data
dependency is explicit upon instruction fetch and register renaming can be elimi-
nated. Although capable of eliminating the register renaming stage gives RTCA the
advantage of a shorter pipeline and miss penalty, degradation in trace cache hit rate
is an unavoidable issue RTCA suffers from. Increase in trace numbers lowers cache
hit rate and pulls down performance.

From the perspective that RTCA is a register renaming stage free architecture
makes it a very appealing architecture. Nevertheless, very few researches regarding
it have been conducted. In this thesis, we attempt to explore some of the design
spaces that RTCA have and quantify the results. These results show the different
characteristics RTCA have which can help develop techniques to further improve
RTCA performance. Our results show that RTCA is a highly potential architecture
and provide justification for future research.



