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Abstract- This paper covers the topic of  

compiler design on superscalar process. As 

compiler optimizations communicate with 

microarchitecture in a very difficult ways, so its 

very complicated to understand the 

performance impact of compiler optimization on 

superscalar processor. This paper deals with 

analytical processor models which helps to 

break total execution  time into various cycle 

components. This process provided in this paper 

make aware of various exciting accurate 

knowledge or suggestion for future work on 

compiler design for out of order processors. As 

one can known the accurate information how 

compiler design used to effect out of order 

processor performance by studying various 

impacts of it. The compiler builders can use this 

principles to better understand the process of 

compiler optimizations. Compiler design have 

various effective performances. The internal 

analysis are used for studying the impact of 

compiler optimizations on super scalar 

performance. The compiler optimization creates 

the various design that are individual which 

interact with each other. Lastly, we include 

various effect of compiler design on out of order 

versus in order processor. 

I. INTRODUCTION 

The hardware implementation and designing 

compiler are very complex and interactions  

are in unpredictable way. The optimizing 

compiler creates more number of individual 

designs which along with microarchitecture 

interact with each other. Constructive, 

Destructive or neutral are the interactions. The 

performance advantages and disadvantages on 

the particular program being optimized and 

executed. A superscalar machine executes 

multiple independent instructions in parallel. 

They are pipelined as well.  

The only way that performance gain for a 

compiler design can be decided by running 

optimized programs on the hardware and 

timing them.  This  method is very important 

for causes of performance gain or losses.   

There are three levels of optimizations : 

- Classical 

This stands for classical optimization 

only. 

- Superscalar 

This adds loop unrolling & superblock 

formation. 

- Hyperblock 

It adds hyperblock optimization. 

The interval analysis takes total execution 

time into intentatively meaningful cycle 

components.  These components consists of 

base cycle which requires time for execution 

of all destructive events. The compiler design 

performances are attached to the base cycle 

count. 

II.EXPERIMENTAL SETUP 

This paper runs all benchmarks for completion 

of complier optimization.  This enhances for 

the consideration of wide range of 

optimization levels.  The degree of instruction 

level parallelism is determined by the number 

of instructions which is executed in parallel 

without stating for dependencies.  It is 

considered that ordering of optimization level 

does not affect the overall conclusions from 

this paper. 

III.IMPACT OF COMPILER  

OPTIMIZATIONS 

The impact of various complier optimizations 

have on various cycle components  in an out 

of order processor.   Complier optimizations 

indirectly impact reliability in multiple ways 

by affecting the number of instructions 
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inflight and thus the occupancies of the 

processors storage structures. 

 

Before discussing the impact of complier 

optimizations on out of order processor 

performance in great detail on a number of 

case studies. Compilers affect an applications 

reliability by decreasing the code 

predictability & thereby causing abrupt 

variations in structures occupancies.  

 

First, complier optimizations reduce the 

dynamic instructions count of improve the 

base cycle components.  Once the role of 

complier in affecting an applications 

susceptibility to soft errors during execution. 

Complier optimizations that aim at improve 

the critical path of itner-operation 

dependencies only improve the branch 

misprediction of penalty. 

 

This is a key new insight from this paper, the 

critical path of inter-operation dependencies is 

only visible through the branch misprediction 

penalty and by consequence.  We show that 

overall  optimization help to reduce the 

expected number of failures seen by an 

application during its execution. 

IV.RELATED WORK 

A small number of research papers exist on 

complier optimizations for out of order 

processors, however, none of this prior work 

analyses the impact of Complier optimizations 

in terms of their imparting the various cycle 

components.  They qualified the trade offs 

between performance and reliability when 

Complier optimizations are applied.  The 

potential drawback is that falses dependencies 

introduced by the register allocation may limit 

the scheduler’s ability to efficiently scheduled 

instructions. 

 

 

  

 

 

  

 

 

 

 


