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Abstract. In this paper is presented an improvement in the reduction of the energy consumption for
the register file of a superscalar processors with the technique of Zero Detect (detection of chains of

bits equal to zeros), for which the registration is divided in chains of 32, 16, 8 y 4 bits (word,
integer, byte and nibble), with the intention of reduce significantly the energy that wastes away
when having a read or write access to the register file of this type, since the technique diminishes
the transfers of chains of bits for each one of the accesses already mentioned. The carried out tests

were made with the simulator Simplescalar V3.0 and with Spec95 benchmarks for each one of
divisions of chains, being obtained savings in the energy consumption of up to 50%.

Words key: Zero Detect, Register files, Energy consumption.

1 Introduction

As it is known, the register file is a fundamental component of superscalar processors
which consume a considerable amount of energy when processor needs to access to those

file contents. For that reason, several techniques have been created in order to improve the

performance increasing the hardware, but to cause of this, it has a higher energy
consumption which is wanted to be diminished without affecting the performance [7].
One of the most important techniques on energy reduction is when having a line bit to
indicate zero chains [2]. Others have sectioned those register files with multiple sub-banks

in order to access every time only one bank which has an active bit line for each one of

them [6]. Other techniques had a little transcendence such as separation of a register zero

[1, 5], which consists on detecting single registers that contains zero values within
operations that are carried out inside the functional units, which is very significant since

when having an access to read the register, a lot of energy is wasted because bits are only

read with zero values. It is also important to mention that others have proposed

implementation of techniques that reduce multiple access that they are had when making a

reading or writing to the register file [4, 8], achieving with it the energy reduction or

increment in performance.
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Conclusions and future Works

All the modifications that are made inside a superscalar processor are very expensive,
because the prototype doesn't work in the first experiment and this makes necessary to
carry out more experiments causing a higher consumption of physical materials, without
forget to take into account that sending to implement the design is very expensive. To be

able to save costs in all the tests that were carried out, we already occupy one of the
standard simulators called Simplescalar V3.0, which demonstrated to be efficient and able

to create several models that give us an improvement in the optimization of the register

bank since the result is a reflection of real tests under an energy consumption scope,
therefore, we concluded that Zero Detect model created with the simulator was good since
it helps to optimize the physical register file with almost 50% of energy saving, what

indicates at transistor level that only it wasted away energy when being activated the 6
transistors of the flag bit in all the columns belonging to each chain, despite of
penalization of 5% that we obtained in the performance.

With the percentages obtained due to optimization of energy consumption that Zero
Detect technique presents, it opens the possibility of the creation of new models that allow

similar consumption savings but also without having the penalization of performance. We

could obtain also much precise data with software like TANNER o PSPICE in order to

implement it in a Programmable Logic Device (PLD) and simulate it in power simulators.
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