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Abstract

PERL (performance enhanced register-less) architecture is a memory to memory
" architecture. The main idea behind this architecture is to exploit the efleetive
caching techniques to do away with the register space. The availability of larpe on-
chip caches and wider bus bandwidth to reduce memory latency support this idea,
PERL processor embraces all advanced techniques used in other modern PrOCessors.
SuperSIM [Bal97] is an instruction set simulator to analyze the performance of
PERL processor. In this thesis, we extend SuperSIM to incorporate prediction for
indirect jumps as they lead to pipeline stalls. Further, the avoidable stalls due to
non-availability of addresses to the instructions are reduced using extended address
forwarding.

We obtained the results of PERL processor incorporating prediction for indireet.
jumps and with extended address forwarding. ‘These results are compared with
the results obtained by existing simulator for PERL RISC and with similar results
obtained for current day processors.
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Chapter 1

Introduction

Most modern processors are load/store architectures. In such architectures, instruc-
tions operate only on the CPU registers. Data transfers from and to memory are
arried out by two special types of instructions, namely, load and store. As op-
posed to this, PERL (performance enhanced register-less) architecture is a memory
to memory architecture. The main idea behind this architecture is to exploit the
effective caching techniques to do away with the register space. Thus it provides a
simpler view to the programmer as he has to worry about only one address space.
PERL architecture is simple and includes all advanced technigues used in other

modern microprocessors.

To analyze the performance of PIKR], architecture, an instruction set simulator Su-
perSIM [Bal97] was designed. However, SuperSIM provides a limited functionality
in terms of branch prediction and address forwarding, a technique used to pass ad-
dresses of operands to the future instructions if it is modified by any instruction in
the pipeline. This work extends SuperSIM to incorporate better branch prediction
and extended address forwarding, as will be outlined in the thesis.



